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1. INTRODUCTION

This review is an updating through October 1968 of
Rosenfeld et al. (1968), with minor changes.

We point out in each edition that it is inappropriate
to make reference to this compilation instead of to an
original work (to which we even provide a handy
citation), but some people still just quote us, without
warning the reader that ours is a review and not an
experiment. To emphasize this point we ask that this

* Now at Brandeis University, Waltham, Mass.

1 Permanent address: DESY, Hamburg, Germany.

1 Work done under auspices of the U.S. Atomic Energy Com-

mission.
** Work supported in part by National Science Foundation
Grant GU-2175 and,Grant GP-9093.

article be referred to as “Review of Particle Properties”
and that the tables with the averaged values be referred
to as ‘“Particle Properties Tables.” Further, please
attribute them to the Particle Data Group rather than
to individuals.

To make communication easier we now state who
has concentrated on each major table. The list for the
last 12 months is:

Stable Particles: N. Barash-Schmidt, A. Barbaro-
Galtieri, G. Conforto, L. R. Price, and M. Roos; with
help from Hans Bichsel and Peter Schmidt (on hyperon
masses), and from George H. Trilling and William J.
Willis (on K decays).

Mesons: P. Soding, M. Roos, and A. H. Rosenfeld,
with assistance from L. Dubal.

Baryons: A. Barbaro-Galtieri and C. G. Wohl. We
thank Claude Bricman, Claiborne Johnson, and Herbert
Steiner for their advice on phase-shift analyses, Philip
Dauber for advice on E*s, and Robert D. Tripp for
general helpful discussions.

We enjoy and need your help in the form of sugges-
tions, preprints, the verification forms that you return,
and even irritated phone calls. Please keep up the neces-
sary communication.

II. GENERAL REMARKS

Our procedures are as follows. We read journals and
preprints and from information so obtained we punch
data cards and reference cards for each relevant experi-
ment. These cards are listed following the main text.

Computer programs make weighted averages of these
data, and the results are summarized in three tables:

(i) Table S covers all stable particles (leptons,
mesons, and baryons), i.e., those states which are
immune to decay via the strong interaction.

(ii) Meson Resonances.

(ili) Baryon Resonances.

Each table is of slightly different form; thus, Table S
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F1c. 1. Statistics on the increasing rate of production of data
in particle physics. From the top to the bottom, the number
of results per half year are presented for stable particles, meson
resonances, Y*+4E*s and the total of three above. The full
lines correspond to bubble-chamber techniques (BC) and inter-
rupted lines correspond to counters, spark chambers, and mass
spectrometers (C). Within each topic (stables, meson resonances,
etc.) and for both techniques (BC and C) the lower lines cor-
respond to highest-quality data (accepted for averaging and
fitting) and the upper lines correspond to all the results (including
those which we only quote). The dashed areas give the number
of nonaveraged results.

includes magnetic moments and weak-decay asymmetry
parameters, the meson table has two columns of names,
one familiar, another more orderly, and the baryon
table includes information on what momentum pion
and K-meson beams will form certain resonances.

These three tables, along with other useful informa-
tion, appear at the end of this article on perforated
“wallet sheets.” The sheets are thin and durable, and
the reader can fold them to carry around.

Of course most of our work involves deciding how to
handle data. Often it is best not to average a given result,
either because it is already incorporated in a later
paper or because we have some reservations about the
experiment. When the data for a particle have received
special treatment, this is noted in a “mini-review” in
the listings.

III. SOME STATISTICS

In this section we present two sets of statistics: first
on the increasing rate of production of data in particle
physics by year and by experimental techniques, second
on our procedure for critical compilation of data.

A. Growth of Data

On our data cards we punch both “year published”
and “technique used,” so that it is relatively easy to sort
input by topic and technique.

In Fig. 1 we have divided the entries into three topics:

(1) Stable Particles.

(2) Meson Resonances.

(3) Baryon Resonances. For baryons we have
excluded N*’s because so many of our references are to
review articles rather than to the many counter experi-
ments, the most important of which involve polariza-
tion measurements. We have also excluded Z*’s, where
there are only a handful of experiments, and it is not
even clear that there are any Z*’s.

For all the above we have excluded cards appearing
in the listings but applying to resonances that are still
so tentative that they are excluded from our tables.

We have sorted data entries according to two major
techniques, omitting about 20 emulsion results and 30
results attributed to “reviews.” The two major tech-
niques are called BC (for Bubble Chambers of all kinds)
and C (for Counters, spark Chambers, and mass
spectrometers).

We wondered whether to count only the highest-
quality data (those results which are accepted for
averaging and fitting) or all data, including those that
we list enclosed in parentheses. We have plotted both
in Fig. 1, and they seem to tell the same story.

The entries in Fig. 1 and Table I tend to rise from
year to year, and a quick glance may suggest that they
give cumulative counts. This is not so; we list entries per
unit time, and the slope indicates only that our field is
still growing. Naturally, the keenest competition be-
tween bubble chambers and “counters” is in experi-
ments with stable particles. Bubble chambers provide
almost all the information on mesons, but electronic
devices and polarized targets have been needed to
disentangle most of the N*’s.

Professor H. D. Taft recently made a similar sorting
by technique of the last 450 publications in Physical
Review Letters. Nearly % were theoretical, but (of the
remaining 35%) 15% described bubble-chamber experi-
ments, 209, related to other techniques. How can Taft’s
count show bubble chambers trailing 15 to 20, whereas
at the bottom of Fig. 1 we show them far ahead? The
explanation is probably that bubble-chamber experi-
ments tend to produce results bearing on several differ-
ent states, each of which we count as an entry. By
contrast, counter and spark-chamber experiments tend
to be single-purpose and produce only one result per
experiment.

B. Selection of Data

We hear comments from some of our colleagues that
we should be more selective in our acceptance criteria
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TasLE I. Results accepted per year. The top two rows of this table are plotted at the bottom of Fig. 1. Note that this table gives
results per full year, whereas Fig. 1 gives results per half-year.

Year
1968
Technique Code» 1964 1965 1966 1967 (3 year) Total
Bubble chambers a 33 45 92 73 31 271
+b +98 +178 +171 +267 +170 +869
c =131 =223 =263 =340 =201 =1140
Counters + spark chamb. a 1 19 24 28 30 102
+ missing-mass spec- +b +8 +19 +43 +87 +55 +212
trometers _— - —_ — _— — —_—
=c = +38 =67 =115 =85 =314
Emulsions a 2 2 0 1 0 5
+b +3 +9 +1 +3 +0 +16
=c =5 =11 =1 = =0 =21
RVUE (review) a 1 4 2 2 6 15
+b +2 +2 +0 +2 +8 +14

2 Code: a =quoted only, b =averaged, ¢ =total.

for input data, and from some others that we should be
less selective (particularly with the phone list at the
end of the Data Booklet!) . Accordingly, we have decided
to give occasional statistics as to how much we “refine”
the input.

At the top of each page of the listings there is a note,
“Data in parentheses have not been included in our
averages.” We now explain when we use this “ignore”
feature, although a glance at the listings may be more
informative.

After we have read a paper, we keypunch the results,
even if we do not want to average them. Of course, if a
quantity is presented with no error stated, our averaging
programs have to ignore it. In addition, we may want
to exclude it for several other reasons:

(i) The result comes from a preprint or conference
report, and has not yet been verified by the authors.
Our problems with such prepublications are discussed
further in Sec. V.B.

(ii) It involves some assumptions that we do not
wish to incorporate.

(iii) It is of poor quality, e.g., bad signal-to-noise
ratio.

All the above are put in parentheses and ignored in our
fitting procedures.

For last summer’s edition we surveyed the Meson
Table. There were 550 reference cards, which generated
860 data entries. Of these, about 509, were considered
useful enough to average, and another 59, were sig-
nificant upper limits which also influenced the tables in
some way.

IV. EXPLAINING PEAKS VS EXPLAINING
THEM AWAY

We would like to be able to state here some precise
criteria for accepting a bump as a resonance; however,

the eventual formulation of such criteria must await the
solution of some of the most fundamental theoretical
problems about the strong interaction, and even when
they are finally understood there is no reason to assume
that there will be a clean line of demarcation between
“particles,” background, and other phenomena. For a
discussion of resonances, particles, and poles see Chew
(1966) .

Many physicists feel that even though a bump is
experimentally convincing, one should always first try
to explain it away in terms of some threshold or ¢-
channel effect, and only if this “fails’ should one con-
sider it as a possible resonance. Thus, when we tabulate
the Al mesons, we warn “Existence still in doubt”
because there are Deck-effect or similar interpretations.
But here we want to warn against such warnings and
emphasize that there may be no intrinsic contradiction
between s-channel explanations (resonances) and ¢-
channel effects (forces). Thus, for peaks like the A1,
we are beginning to realize that we should compile data
on the complete uninterpreted peak (without model-
dependent background subtractions) and wait for
theoretical progress.

There are cases in which we have dismissed an
experimentally notable bump, for example, the K*p
bump near KA threshold—called Z; in our listings.
Enough KA events are now available to permit a partial-
wave analysis. It turns out that both the P1 and the P3
wave are large at the bump, and that neither of them
looks very resonant. If, later, better partial-wave results
(particularly from the elastic channel) should show
resonant behavior, we would move Z; back into our
tables. The point we want to emphasize here is that in
judging which bumps to accept we consider that precise
data are much more decisive than general criteria, and
that we do not try to dismiss a bump just because of a
possible nonresonant interpretation.
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Fic. 2. Dalitz plots for three-pion states of total mass 980, 1060,
and 1310 MeV, illustrating the overlap of the p bands.

The above should not be taken to mean that we eager-
ly try to add bumps to the table—we have strict experi-
mental criteria. The data must be statistically sound,
and we consider the evidence available from confirma-
tory or conflicting experiments.

We check also that bumps are not accidentally
enhanced by imposing too many selections on the data.
For example, see Fig. 2, which we have always carried
as a warning about the H meson, a bump said to be
mainly in the #ntz—7? spectrum near pr threshold. (We
no longer believe in the H, but the discussion still
applies in the Al meson region.) The figure shows that
just above pr threshold the Dalitz plot is almost fully
covered by p bands; then, as the 3= mass increases, the
Dalitz plot grows, so there is a decrease in the fraction
covered by p bands. Hence, p selection causes a relatively
smooth 37 spectrum to peak up at pr threshold. Every
experimentalist knows this; nevertheless, one must be
on guard that an ordinary 3¢ (¢ denotes the standard
deviation) fluctuation is not accidentally amplified to
40 or 5o by this effect and then taken too seriously.

V. NOTES ON THE TABLES

A. General Notes

Quoted errors represent standard deviations. In-
equalities are also standard deviations or 1/e confidence
levels. In I¢(JP)C we have I=isotopic spin, J=spin,
and P=parity. The others—G and C (or C,)—are
discussed in Sec. VII (Mesons). Well-established quan-
rum numbers are underlined (except in Table S, where
most of the quantum numbers are established). We
have used flimsy evidence to guess many of the remain-
ing ones, and we have indicated with “?” the ones for
which there is almost no evidence.

As is customary, we define antiparticles as the result
of operating with CPT on particles, so both share the
same spins, masses, and mean lives. Whenever there is a

particularly interesting test of CPT invariance we
include it on Table S.

For resonances, I' represents the full width at half-
maximum.

For broad resonances there is an inconsistency in the
way the central value My, is usually stated. For a well-
studied resonance like A(1236) or A(1520), it is con-
ventional to call Mz or Eg the energy at which the
resonant amplitude would (in the absence of back-
ground) become pure imaginary. But this does not
mean that the peak in an observed cross section occurs
at Mg, because kinematic factors enter into the relation
between amplitude and cross section.! Thus, the peak
in the mp cross section near A(1236 MeV) actually
occurs at 1223 MeV. Nevertheless, some papers still
simply report the energy of the peak in the observed
cross section. For well-studied resonances, we have pro-
tected the averaging programs from masses and widths
obtained without the proper kinematical factors or the
proper background treatment. For the others, we have
used whatever data were available.

B. Fluctuations in Average Values Since the
Preceding Edition

Any quantity which has changed by >1 (old) stand-
ard deviation from its tabulated value in January or
August of 1968 is italicized. Our motivation is twofold:
(1) we are calling attention to poor procedures either
on our part or on the part of the experimenters; (2) we
suspect that quantities which have fluctuated unex-
pectedly in the past may continue to do so in the future.
(We are not sure that this latter point is correct, but it
seems reasonable. In particular we guess that there is a
correlation between harder-than-average experiments
and large fluctuations in the results.)

The most common reason for this kind of fluctuation
is that physicists often report a value and error for a
parameter in a conference report or preprint, and then
enlarge the error by the time the experiment is published
in a journal. If the preliminary result is included in our
average, the central value is shifted sharply towards
this new measurement and the error shrinks. Later,
when more reasonable errors are published for the experi-
ment in question, the averaged value again returns close
to the old number, which is often a shift of more than
one shrunken standard deviation. We are attempting to
avoid this in the future by not averaging data from
conference reports or preprints wunmless the authors
specifically write us that the errors they have quoted
are not likely to be enlarged before the paper is pub-
lished in its final form.

VI. NOTES ON TABLE S (STABLE PARTICLES)

Rates. For K decays we tabulate partial decay rates
in"addition to branching ratios. For comparison of
experimental data with theoretical predictions, it is

1 See, for example, Jackson, 1964.



necessary to know the rates and errors coming from an
over-all fit that takes into account the correlations
between the various measured quantities. Our programs
provide such fitted quantities. A comparison with the
AI=1% rule is reported in Appendix I.

CP violation in K° decays. Parameters of current
interest are

N—=A(Ki—rtr) /A (Kg—ntn™)
= I N+ [ exp (i) )
Noo= A (KL—-WI’OWO) /A (Ks"—>7r0’ll'0)

= | 100 | exp (ipoo).

The phases ¢, and ¢y have been measured directly,
whereas the magnitudes | 74— | and |59 | are derived
parameters. We have used, as far as we could, the
directly measured quantities as input, and have cal-
culated | 74— | and | 7go | from the values given by our
constrained fits. Therefore, if one looks at the data card
listings, most of the | 7 | measurements do not appear as
such, but in the form of branching ratios, with appro-
priate comments.

AS=AQ rule in K° decays. The validity of this rule is
measured by the parameter x, defined as

x=A(R'—nItv) /A (K> Itv).

We list Re # and Im «.

Form factors in K, leptonic decays. Assuming that
only the vector current contributes to these decays, we
write the matrix element as

([ | Ky [ fi(¢) (PetPa)at+f-(¢) (Pr— P,

where Px and P, are the four-momenta of K and =
mesons; fy and f_ are dimensionless form factors which
can depend only on ¢*= (Px— P;)?, the square of the mo-
mentum transfer to the leptons. The parameters we list
are

A, the energy dependence of the f1.(¢?) form factor,
J+(@) =f+(0) (14N (g/m=)?];

and £, the ratio of the two form factors,

t=f_/f+.

The quantity £ can be determined in different ways.
See the note in the listing, after K+ decays, for discus-
sions of methods used to measure £ and of experimental
results.

A/V ratio for baryon leptonic decays. The baryon part
of the matrix element for these decays may be written as

(Bs | »a(gv—gavs) | Bi ),

where B; and B; represent initial and final baryons, and
ga and gy the axial and vector coupling constants. The
Pauli metric is used for the v matrices and therefore the
value of ga/gy in neutron beta decay is negative. We
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compile the ratio ga/gv for those decays for which it has
been measured.

Asymmetry parameters in nonleptonwic hyperon decays.
The transition matrix for the hyperon decay may be
written as

M=s+p(Pr-q), (1

where s and p are the parity-changing and the parity-
conserving amplitudes, respectively, Py is the hyperon
polarization, and q is a unit vector along the direction
of the decay baryon in the hyperon rest frame.

The asymmetry parameters are defined by the rela-
tions

a=2Re (s*p) /(| s '+ |p "),
B=2Im (s*p)/(|s P+ 12 ),
v=~UsP—=1poP/UsP+12P).

With the transition matrix (1), the angular distribu-
tion of the decay baryon, in the hyperon rest system, is
of the form

I=14-aPy-q.
The polarization Pg of the decay baryon is?
(a+Py-q)q+8(Prxq) +vq * (Prxq)
1+aPy' q ’

where Pp is defined in that rest system of the baryon
obtained by a Lorentz transformation along q from the
hyperon rest system in which q and Py are defined. Note
that e is the helicity of the decay baryon for unpolarized
hyperons.

The three parameters «, 8, and v satisfy the relation

o+ +yP=1.

It is then convenient to describe hyperon nonleptonic
decays in terms of the two independent parameters «
and the angle ¢ defined by

B=(1—a?) ¥ sin ¢,
7= (1—a?) " cos 6,

Pp=

which has a more nearly Gaussian distribution than g
or v. Evidently

IA

<3

N

for v>0,
for v<O0.

W

T<¢p<3ir

In discussing time-reversal invariance, the quantity
of interest is A, defined by

a=2|s||plcosa/(|s[+]p D),
B=—=2s||plsinA/(|sP+|pD);

2 Lee and Yang (1957.) Note that this paper contains a misprint.
The minus sign in the definition of 8 should be replaced by a 2.
In addition our unit vector q is the direction of the baryon,
whereas their unit vector p is the direction of the pion.
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that is, A is the phase angle of s relative to p. Evidently
—Ir<A<ir for a>0,
+ir<ALir for a<0.

(Note that this definition of A is slightly different from
the one of the 1967 edition.) Under the assumption of
time-reversal invariance, the angle A must satisfy the
relation

A=§,—5,,

modulo 7, where 8, and 8, are the pion-baryon scattering
phase shifts at the appropriate energy and for the ap-
propriate isospin state. For A decay, assuming the
validity of the | AT | =% rule,

A= 5,—5p= 61—.511= (68:t 20) deg.‘*

On the data cards, we list « and ¢ for each decay, since
they are the most closely related to the experiments and
are essentially uncorrelated. Whenever necessary we
have changed the signs of the reported values, so as to
agree with our conventions. In Table S we give a, ¢, and
A with errors; and for convenience we also give the
central value of v, without an error.

VII. NOTES ON THE MESON TABLE
A. The Symbol-Minded Approach

If a meson has a well-accepted colloquial name, we
use it. If not, we name it by a single symbol which
specifies its atomic mass number 4 (=0 for mesons), its
hypercharge ¥, its isospin I, and, for a nonstrange
meson, its G parity [see Egs. (2) and (3)]. We choose

n if G is even, ¢ if it is odd
1 p if G is even, = if it is odd
I=3; K
g, (if ever established) L.

To crowd even more information onto the symbol,
we add a subscript giving J?. Thus 744 (1070). If J? is
not known, but must be normal (0%, 1-, 2%,--+), e.g.,
because 7w or KK decays are seen, we use the subscript
N. Thus Ky (1400). If 7= and KK modes are no! seen
[and are not otherwise forbidden, e.g., by Eq. (5b)
below], we guess it is because J is abnormal, and we
write, for example, K4(1320).

When two states have identical quantum numbers,
we add a “prime” to the heavier, e.g., 7, 7’; f, f [and
for baryons we write N, N'(1400, 3+)].

B. G Parity and the Shorthand C,

The charge conjugation operator C turns particle into
antiparticle, and has eigenvalues =1 only for neutral
8 This value for §,—&, is derived from the phase-shift analyses

by L. D. Roper, R. M. Wright, B. T. Feld, Phys. Rev. 138,
B190 (1965). The error is our estimation of the uncertainty.

states; so it is useful to define an extension G which has
eigenvalues for charged states too.* It is usually * defined
by

G=Cexp (irl,). (2)

A neutral nonstrange state is an eigenstate of
exp (inl,) with eigenvalue (—1)Z. Then we can write
the eigenvalue equation for the whole multiplet as

G=Cn(_1)I; (3)

where C, (n for neutral) is the eigenvalue C would have
if applied to the neutral member of the multiplet. Thus,
for a 7% C has the eigenvalue +1, and since /=1,
G=—1. For the charged pion there are no eigenvalues
corresponding to C and to the isospin rotation, but C,
is still +1, and Eq. (3) still gives G=—1.

C. G, P, G for Meson«Particle-Antiparticle (e.g.,
wmy, KK, pp, or Quark-Antiquark)

The formulas below, starting with Eq. (6), are useful
for several reasons.

(i) The presence or absence of mr or KK decay
modes (neutral or charged) helps determine G.

(ii) Since pp captures at rest are known to be from
S states (Day ef al., 1961) there are constraints on the
I6(JP) of the mesons produced.

(iii) The quark model g predicts unitary multiplets
of mesons with P, C, and G defined by Egs. (11) and
(12), below.

We now present a summary of the arguments leading
to Egs. (7) through (13), and put details in Appendix
IT.

For two identical spinless bosons, like #%r% Bose
statistics require that the wave function ¢(r) must be
symmetric under an exchange operator X.

Bose symmetry can be extended to wtm—. The
“indistinguishable” pions now have two coordinates,
r and I, or (better for this argument) r and charge Q.
Complete exchange, X, can then be written

Xy(r, L) =X, () X1 (1.)¢,

or better,

XyY(r, Q) =X, (r) C(Q)¥.

If the state has angular momentum !/, so that
Yo« Y™ (cosf), then X, has eigenvalue (—1)% [We
avoid calling X, “parity” because when we get to the
case of fermion—antifermion X, will still be (—1)%,
but parity will be — (—1)%.]

4 Most texts define it as in Eq. (2); see, e.g., Gasiorowicz
1966; however, sometimes the rotation is taken about .. The
difference between the two conventions is mentioned in a footnote
in Killén 1964.



Bose symmetry still requires that

ch=+1; (4)
) Co=X;=(—-1)}, (5a)
and, by (3), G=(—1)H, (Sb)

We show in Appendix II that Eq. (5b) can be ex-
tended to apply to meson—antimeson pairs, both with
total charge Q=0 (e.g., K*K~) and also nonzero
(e.g., K*K° or 7t?).

We can further allow the meson (and antimeson)
to have spin (S;4S,=8). We exchange spins with an
operator Xg, which for two particles each with the
same integral spin is

Xs=(—1)5. (6)
Then X=XCXs=+1 )
gives Co(—1)HS] (8a)
and G=(—1)Hs+H, (8b)

The spin factor seldom comes up for meson-antimeson
pairs, but it allows us to cast the expressions in a form
in which they apply identically to fermion-anti-
fermion, as we now show.

For two identical fermions, such as pp, with orbital
angular momentum / and spin .S, the symmetry re-
quirements of Fermi statistics require X = —1. Spatial
interchange X, again introduces (—1)! and two
spinors have a spin symmetry

Xs=—(-1)%. )

Again we extend Fermi statistics to NV or gq states.
Complete interchange can then be written

X=X,CXg=—1. (10)
The minus signs in (9) and (10) cancel, giving
Co=(—1)45, (11a)

Note that (8a) and (11a) are identical, as we promised.
Finally, from (3), we get the familiar expression

for G,
G=(=1)WsH. [(11b)=(8b)]
Next we give some examples of Egs. (8).

Examples of meson—KK

As an example of Egs. (4), (5) or (7), (8) consider
the A2 meson. Its main decay mode is 7p, hence G=—1.
The A2 may actually be two nearly overlapping mesons,
but at least one component seems to go into K—Kg",
so =1 for that component. Then, by (5b), I is even.

Or consider the 7=1 Al meson. Its main decay is
again mp, so again G=—1. Hence, by (5b) we’ll see a
KK decay mode only if 7 is even. In fact no KK mode
is seen.
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Example of neutral meson— KOK°

Whenever ! is even, neutral KK must appear as
KsKg, K1 K1, and K¥K~ in the ratio 1:1:2. If /is odd,
we can find only KgK; and K¥K—, in equal numbers
(Goldhaber et al., 1958; Inglis, 1961).

Table II and the g model

First we want to note the parity of a gg state. Spatial
exchange X; has eigenvalue (—1)%, but an extra minus
sign enters into the parity of fermion-antifermion
(see Appendix IT) :

P=—(—1)L

For the gg model it is often convenient to multiply
(11a) and (12), so that I cancels and we have

(12)

C.P=—(—1)5. (13)
Thus for the singlets
1Sg, 1Py, e+« CpP=—1. (13a)
and for the triplets
88y, 3Py 1,9, cCuP=+1. (13b)

With Egs. (12) through (13) we can construct
Table II (similar to Table III of Goldhaber, 1968). In
an attempt to make the logic easy to follow we have put
in much redundancy.

Do not confuse the two different meanings of the
word “abnormal’” on the table. Its first use is in the
connection between J and P. We call “normal” the
series JP=0+17,2",..-=N; and ‘“abnormal” the
series JP=0%, 1=, 2%+« e = 4. Its second use is to describe
the relation to the eigenvalue of C (or C,) and JZ. If the
sign of C can be explained in terms of a quark-antiquark
model (¢§), as in fact it can for all known mesons, we
say that Cis “normal”’; otherwise we call it “abnormal.”
At the bottom of the table we list such abnormal states,
all waiting to be discovered.

As a final remark on Table II, we point out that
(except for one special case) these abnormal C states
have normal J? and CP= —1. In order to demonstrate
this we made a separate column which displays with a
subscript normal and abnormal JP. It is then easy to see
that the J?=A4 mesons come from both singlet and
triplet gq states, each with a different value of CP;
JP=N cannot come from singlets, and so cannot have
CP=—1. The reason for the special case of course is
that there is no S state with the same J* as 1S,.

VIII. NOTES ON BARYON TABLE

Just as we did for mesons, we identify baryon states
by a single symbol which specifies atomic number
(A=1), hypercharge ¥, and isospin 7, but for baryons
no attempt has been made to attach a subscript about
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TABLE IL I€(JP) of mesons from g model. For the distinction between abnormal J? and abnormal C, see text. I =} states share
the same values of J? as the =0 and 1 states shown, but are not eigenstates of G. The middle column, which gathers together (JP)»
or 4CP, is redundant and serves only to clarify the logic.

gq State Normal or G P
CP CP abnormal I(J )Cn Examples and comments
- ¥ wHlcr
N - ofo7)+ mn'
“ SO (0 )A_ -
SRR SR i I L0 ) T
+ 0~ - X
3, (1) ¢+ ) w b
1(1)- p
+
1 + 0 (1)~
Py (104" +( +)
______________________________ L0 ) LAY .
Hat
N 3p (O+)N+ of(o%y+ n(1070)
o 0 170+ . (1016)
= + N
H + 0 +
B 31;,1 (1) 4+ _(1+)
o 17(1%)+ B
+ 4+
3 0 (2 )+ f,
P2 (2 2]
1(2)+ A2
1 - 0 (27)+ Regge recurrence
D (27) 5~ ] 1S o
{ S B S B § el S Sl
) 3 3
IS D, (1 )N+ same as 81
o + -
H 3 - 0(2)- Regge recurrence of
o 2
o, D; (257 07(27)- abnormal C, J¥=0",
CP = +1
3
D, (3 )t J>2
1 + l
] F, (37 4" J>2
________________________ g
+ 3 + .
= 2 (2 )N+ same as P2
o 3 +
5 3 (37) % {J’ >2
f 3 (4+) + etc
1 4 N
ABNORMAL C STATES THAT CANNOT COME FROM qq MODEL
r 3 07(07) N\
(07) 5+ .o
Abnormal C -------------——}-Sg-)-_- ----------- All except
+, -
- 0 (147)+
states (1 InT 1717+ P =0"
-t
— + 07(0")-
Have no qq > (07 )\~ are
ﬁ N 1*(0™) ‘
model (2% .- 0 (2h- 3% = normal,
N 1+(2+)-
55y o* (37t CP = -1
N I
L J 17(37)+ )




J and P, The symbols are

Zr for V=2, I=0,1;
N for V=1, I=%;
Afor V=1, I=3%;
A for ¥=0, I=0;
2 for ¥=0, I=1;
Efor V=—1, I=3%;
Q for Y=-—2, I=0.

For the lowest-mass state of each ¥ and I we use the
symbol standing alone; mass is in parentheses [i.e.,
N (1688), A(1405), =(1770), etc.]. The J? assignment
is reported in the table as 3+, §~, 5§+, etc., and also by
the symbols Py, Dis, Fi5, which refer to the partial-wave
amplitude where the resonant state occurs (the first
subscript refers to the isospin state).

Most of the N, A, A, and = with M <2000 MeV have
been discovered either in phase-shift analysis or partial-
wave analysis. Masses and widths of most of these states
are dependent on the data and on the model used by the
different groups that performed these analyses; there-
fore, we do not quote an error, but only the most plaus-
ible values of M and T

Resonances with mass M >2000 MeV have been
detected primarily in total cross section experiments.
Any bump in the total cross section of size oyes at the
value of the resonant mass gives information on the
elasticity x, and the J assignment of the resonance
through the expression

Ores(total) = 472 (]+%) Ye.

If J and %, are not separately known, the product
(J+3) %, for the resonance is given in the baryon table.

IX. PROCEDURES FOR TREATING THE DATA
A. General Procedures

Except for trivial cases, all branching ratios and rate
measurements are analyzed by computer program AHR.
This program makes a simultaneous least-squares fit to
all the data, and outputs the partial-decay fractions P;,
widths W;, and their error matrix.

The original version of AHR was written by J. Peter
Berge. It is documented separately, and we wish here
only to give the simplest nontrivial example that permits
us to comment on the error matrix and the scale factor.

Assume that a state has only three partial decay
fractions, Pi, Py, and Py (D_P;=1), which have been
measured in four different ratios, Ri= Pi/P,, R;= P/ P;,
Rge++, Ry~ ++. Further assume that eack ratio has been
measured by N experiments (we designate each experi-
ment with a greek subscript, e.g., Ri.). Then AHR finds
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the best values of P, P;, and P; by minimizing x%

namely
x2= i{i[Rra—Rr(-Plg -P2, P3) ]2} .

r=1{ a=l| 5Rra

In addition to the fitted values B;, the program cal-
culates an error matrix 6P;6P; We tabulate the diagonal
elements 8P;= (8P;6P;)" (except that some of the
errors are “scaled.” See the following Section IX.B).
But if any of the correlations c;j=8P;0P;/ (| 8P; | | 6P; |)
is >3, we insert warnings in the listings, except for the
obvious binomial cases like charged vs neutral A decay.

Two further comments on the example above:

(14)

(1) If partial widths had been reported along with
the partial fractions, we would have entered them in
our listings as W;; AHR would then introduce another
;%rameter, the total rate T, with the condition that

Ti=T.

(2) Note thatwe do not allow for correlations between
input data. We do try to pick those ratios and widths
which are as independent and as close to the original
data as possible.

When inequalities are reported, on the first iteration
we ignore them; we then check to see if the weighted
average of the other data violates the inequality. If an
upper limit is violated, we change the input data:
<x—0z2x. If a lower limit is violated, one cannot al-
ways invoke such a simple prescription, and each case
must be handled individually.
¥ In asymmetric errors, we use a continuous function of
8(P)* and 8(P)~ in the fitting. When no errors are
reported, we merely list the data for inspection.

Hyperon decay parameters

The program AHR handles any type of input, o, ®,
A, B, or %, according to the definitions of Sec. VL. If for a
particular hyperon decay there are data for more than
two of the decay parameters, they are analyzed by
using the constraint

a?+p+y=1.
Conversion of mean lives to rates

An experimenter has a choice of reporting a mean
life or a rate. Suppose he has an infinitely large bubble.
chamber; then he can report a mean time

7=N"1 Zli,
where N is the total number of decays observed, and ¢;

is the elapsed proper time for each decay.
Alternatively he can report a rate

F=N/Zti.

If his errors are large it is probably because &V is small.
In that case one can see that the distribution of rate T,
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WEIGHTED RAVERAGE = 0.038402 + 0.000101

SCALE = 2.28 CHISQ@ = 15.6 CONLEV = 0.001

~~~~~~~~~ NORDBERG 67 CNTR

—_—— e e e RYRES 67 CNTR

—_— e e e e e e LOBKOWICZ 66 CNTR

Pl - e e e DUNRITSEV 66 CNTR

~~~~~ BARDON 66 CNTR

A ECKHAUSE 65 CNTR

-+ » -ASHKIN 60 CNTR

+ ANDERSON 60 CNTR

- 4 « - +CROWE §7 RVUUE
o o o 5
© @ o 9
® © iy s
o o o °©

o o o =)
CHARG PI DECAY RATE (UNITS 10xx$ SEC-1)

F1c. 3. Typical ideogram: n* decay rates. Results are usually
published as mean lives 7, but we average rates, I'=1/7, because

rates are more normally distributed. The rms average I'=
(38.40£0.10) 108 sec™! is drawn as a vertical line, with an error
flag at the top scaled up by a scale factor S=2.3. (It is easily
seen that even after scaling, this final result is not a satisfactory
statement of the situation.) Only four experiments, indicated by
-+ error flags, were precise enough to satisfy Eq. (15) and be
accepted in the calculation of the scale factor. The less precise

experiments were included in the calculation of T but not of
scale; they have 1 flags.

with NV in the numerator, should be fairly Poisson. But
the distribution of mean life 7, with N in the denom-
inator, will be badly skewed. Accordingly, we have
inverted all mean lives before averaging data or making
ideograms.

B. x? Scale Factor

When we calculate the weighted average %, we also
calculate the x? that all the measurements of x agree.
If there are N experiments, each with properly esti-
mated errors normally distributed, the average value
of x? should be N—1. If x? is much larger than N—1, we
average the data even though this may not be war-
ranted. But we plot an ideogram (see Fig. 3) to help
the reader decide which data to reject. He can then
make his own selected average. However, if x2 is not
much greater than N—1, and we cannot select a single
bad experiment, we can still be conservative by the
following approach: Instead of rejecting one culprit, we
can assume that all experimentalists underestimated
their errors by the same factor (which is, of course,
[x®/(N—1)"2=SCALE). If this were true, we should
enlarge the output error (%) by SCALE.

In fact, this is exactly what we do. This scaling ap-
proach is already common practice in bubble-chamber
experiments, where track distortion is not fully under-
stood. For bubble-chamber data it can be justified. For
this compilation, it has all the disadvantages of penaliz-
ing a whole class of students because of one naughty

child, but (like the schoolmaster) we sometimes know
of no other simple solution.

If all the experiments have errors of about the same
size, the above (straightforward) procedure for cal-
culating SCALE is carried out. If, however, we are to
combine experiments with widely varying errors, we
must modify the procedure slightly. This is because it
is the more precise experiments that most influence not
only the average value %, but also the error 8(%). Now,
on the average, the low-precision experiments each
contribute about unity to botk the numerator and the
denominator of SCALE, hence the x? contribution of
the sensitive experiments is diluted, i.e., reduced.
Therefore, we evaluate SCALE by using only experi-
ments for which the errors are not much greater than
those of the more precise experiments. Explicitly, to
calculate SCALE we use only the most sensitive experi-
ments, i.e., those with errors less than &, where the
ceiling & is (arbitrarily) chosen to be

do=3N1%5(%). (15)

Here 6(%) is the unscaled error of the mean of all the
experiments. Note that if each experiment had the
same error, §;, then (%) would be 8;/N'2, so each
individual experiment would be well under the ceiling
on SCALE.

This scaling approach has the property that if there
are two values with comparable errors separated by
much more than their stated errors (with or without a
number of other experiments of lower accuracy) the
error on the mean value, 8(£) is increased so that it is
approximately half the interval between the two
discrepant values.

We wish to emphasize the fact that our scaling pro-
cedures for errors in no way affect central values. In
addition, if one wishes to recover the unscaled errors,
8(%), he need only divide the given errors by the SCALE
factor given for that error.

A slightly different approach must be taken when a
number of different (but related) quantities enter the
constrained averaging program AHR,

According to our simple example, which led to Eq.
(14), the double sum for x? is summed over experiments,
leaving a single sum over ratios

4

=2 {x*}.

r==]1

(16)

From these x,”s we form SCALE factors (just as
before), i.e.,

(SCALE)r =Xr2/<XT2):

and if any (SCALE), is greater than /21, all N of the
measurements of that particular ratio are equally
penalized by having their errors increased by SCALE.
Program AHR then recycles on all the data, those with
errors unchanged as well as those with errors increased.



We then get new values for 8(P,), i.e., the errors of the
partial-decay modes. These errors are then folded with
the shifts in the central values, to give the tabulated
errors, i.e.,

8(P)wan=[6(P{) 2+ (P;—P/)2 ],

where P; is the fitted value of the ith partial decay
mode before scalmg, P,’ is its value after scaling, and
8(P/) is the error in P;/. The SCALE factors we finally
list in such cases are defined by

(SCALE) :=5(P:) /8 (P).

However, in line with our policy of not letting SCALE
affect the central values, we give the values of P; ob-
tained from t}_le original (unscaled) fits. [The differences
between the P/’s calculated with either the scaled or the
unscaled errors are, of course, always within the tab-
ulated errors, 8(P;)ab. ]

X. NOTES ON THE DATA CARD LISTINGS

For each quantity that has been measured by more
than one experiment, we have added a line to the data
listings, giving the average value and scaled error for
that quantity. In addition, if a constrained fit has been
made, we have added a line giving the constrained re-
sult.

We illustrate with an example: Assume a particular
particle has only three decay modes, P, P, and P;
(3.P;=1). Now suppose that three independent
branching ratios Ry= P/ P;, Ry=P1/(P1+P;), Rg= -+,
have been measured (the problem is then overcon-
strained). From these data our fitting program, AHR,
calculates two types of results:

(1) Pfitted with errors (which have always ap-
peared on the tables).

(2) Rtitted with errors (which now appear in the
listings, since there is no place for them in the tables).

We also give the straight, unfitted average for each R;.

On most data cards punched since May 1966, we have
indicated the date punched. On cards which have been
added since our most recent edition (Rosenfeld, 1968),
we have put an asterisk after the date.

For two-body decays our computer program cal-
culates the Q value and the momentum of decay. For
three-body decays, it calculates Q, and then calculates
the maximum momentum that any of the three particles
can have.

If skewed errors are reported, as is often the case for
mean-life experiments, both the fields “Error4”’ and
“Error—” are used. If there is no entry in “Error—,”
then the errors are symmetric.
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Some of the data on the mass of the p, for example, are
followed at the far right by the entries +, —, or 0, with
the sign depending on whether the experiment involved
pt, o7, or p°.

In the spring of 1966 we removed some of the ob-
solete data and references. They may be found in our
earlier editions, e.g., Rosenfeld (1965).

Starting in September 1966, we decided to punch
cross-section information on some rare mesons, provid-
ing the information is new and easily available in papers
we are processing anyway. We do not check or average
these cross sections as carefully as our other input.
This is an experiment, pursued randomly by some of us;
absence of cross-section cards for a given paper does
not imply absence of such information in that paper.

XI. HOW TO OBTAIN WALLET SHEETS, DATA
BOOKLETS, AND APPOINTMENT BOOKLETS

Extra copies of the tables from this edition are avail-
able from CERN or LRL-Berkeley, both in the form
of 7X10-in. wallet sheets and 3X5-in. booklets. We
can also supply 3X5-in. pocket diaries for physicists,
which cover the academic year starting September 1968.
We occasionally receive requests for multiple copies for
classroom use; we can supply wallet sheet sets for 5¢
each, data booklets for 10¢ each, or the data booklet
plus diary in plastic cover for 50¢.
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EXPLANATION OF SYMBOLS AND ABBREVIATIONS

UsebD ON THE DATA

Measurement Tecknigue (TECH)

cC
CNTR
EMUL
HBC
HEBC
DBC
PBC
XBC

SPRK *

MMS
RVUE

Journals

ADVP
ANP
ARNS
BAPS
JETP
NC
NP
PL
PPSL
PR
PRL
PRSL
RMP
ZPHY

Cloud chamber

Counters, electronics
Emulsions

Hydrogen bubble chambers
Helium bubble chambers
‘Deuterium bubble chambers
Propane bubble chambers
Heavy liquid bubble chambers
Spark chambers

Missing mass spectrometer
Review of previous experimental data

Advances in Physics
Annals of Physics
Annual Reviews of Nuclear Science
Bulletin of the American Physical Society
English Translation of Soviet Physics JETP
. Nuovo Cimento
Nuclear Physics
Physics Letters
Proceedings of the Physical Society of London
Physical Review
. Physical Review Letters
Proceedings of the Royal Society of London
Reviews of Modern Physics
Zeitschrift fiir Physik

CARDS

The following abbreviations refer to proceedings of Conferences.

AIX
ARGONNE
ATHENS

BALATON
BERKELEY
BNL

BOULDER
CERN

CORAL GABLES
DESY

DUBNA
KIEV
OXFORD
ROCH

SIENA
Finally,
BNL
CU
NYO
UCRL
etc.

International Conference on Elementary Particles, Aix-en-Provence, 1961

_International Conference on Weak Interactions, Argonne National Laboratory, 1965

Athens Topical Conference on Recently Discovered Resonant Particles, Ohio University,
1963

Symposium on Weak Interactions, Balatonvilagos, Hungary, 1966

International Conference on High Energy Physics, 1966

International Conference on Fundamental Aspects of Weak Interactions, Brookhaven
National Laboratory, 1963

Symposium on Strong Interactions 1965

International Conference on High Energy Physics, 1958 and 1962

Conference on Symmetry Principles at High Energy, 1964 and 1965

Internation Symposium on Electron and Photon Interactions at High Energies, Ham-
burg, 1965

International Conference on High Energy Physics, 1964

Ninth Annual International Conference on High Energy Physics, 1959

International Conference on Elementary Particles, 1965

Fifth (Sixth, Seventh) Annual Rochester Conference on High Energy Nuclear Physics
1955 (1956, 1957). Annual International Conference on High Energy Physics, Rochester,
1960.

International Conference on Nucleon Structure, 1963.

Brookhaven National Laboratory

Columbia University, includes Nevis Reports

New York Operations Office, AEC

Lawrence Radiation Laboratory (University of California)
refer to unpublished reports of the Author’s Institution.

AACH AACHEN:GERMAN'

Beginning in January 1969, when we must abbreviate an institutional name on the data cards we will use the
following (which is the list used by the HERA group at CERN):

34 TECHNISCHE UNIVe LOUT BATOM ROUGESLAIUSA LOUISIANA STATE u
AERE HARWELL ¢BERKS+ENGLe ATOMIC ENERGY nzsuacn "esTABLISHMENT ERL_ BERKELEY.CAL (USA SAWRENCE nAolAnoN LAanuNxv. OF CALIFORNIA
AMES AMES o IOWAWUSA lowa STATE UNIVe LUND LUND UNIVe 1 LU
ONNE » TLL o e MADR MAUR Y JONTA B ENER
ANNA ANN ARBORsMICHeUSA UNIVe OF MICHIGAN MANH NEW y‘,gé.f.ﬁy.g“ MANFATTAN COLLLA NUCLEAR
AR1 SON¢ARIZ WUSA UNIVeOF ARIZONA MANZ MAINZ  +GERMAN UNIVe MAINZ
ATEN ATHENS.GREEC NUCLEAR RESEARCH GENTRE DEMOKRITOS MASS AMMERSTIMASSIUSA  UNIVeOF MASSACHUSETTS
ATHO ATHENS+ONIOsUSA u UNLYe MCG1 MONTREAL s CANAD MC GILL UNIVe
o ol N, V' DEGLI STuDI Of CHS MANCHESTER/ENGLAND UNIVe MANCHESTER
BELG BRUXELLESJBELGIUM TITUT m‘rznwxvsnsnnu: DES SCIENCES NUCLEAIRES MICH EAST LANSINGWMIsUSA MICNIGAN STATE UNIVe
SERG B N ¢NOR! FYeTaR TN TTON MILA MILANGs ITALY Ul MILANO
BERK BERKELEVICALIUSA  UNIve oF cn.u'oam MIT CAMBRIDGE sMASSsUSA MAssACNUSETTs INST, OF TECHNOLOGY
L zE o LE FUR PHYSe HOHER ENERGIEN DER DAW MPIM MUN1CHoGERMAN MAX=PLANCK=INSTes FUR PHYSIK UND ASTROPHYSIK
BERN BERN  +SWITZERLAND UNIVe BER NAL  OAK BROOK s ILLJUSA NAYIONAL ACCELERATOR LABe
BGNA HOLOGNA,ITALY UNiVe Of sou:em\ NABI ToITAL 1Ve DI NAPOLI
BIRM BIRMINGIAMSENGLAND 51RMINGHAM unIv NDAM NOTRE OAMEsINDJUSA NOTRE DAME UNIV
BN cP'roN L1 sNYUSA HROOKHAVEN NA Ale EAS BOSTONJMAS. ORTHEASTERN UNIVe
SoriR COPENHA ENVOERMARK N1SUS GORR TRotItove "NEVQ IRVINGTON=ON=~HUDSON NEVIS LABSeNYIUSA
B3N © ASERMANY BRANSETENY, NIJM NIJMEGENJNETHERLAND ReKe UNIVe NIJMEGEN
AN WAL THANSRASS s USA BRANDETS UNIVERSITY NoVO NOVOSIBIREE ILSaR % oF et
BROW PROVIDENCEsRHa [aUSA BROWN UNIV N2 (LA A NSRTIWESTERN ;,N yYSe
BRUX BRUXELLESsBELGIUM ~ UNIVe LIBRE DE BRUXELL Pt e A I [543y .
BUFF BUFFALOJNYJUSA TATE UNIVe OF NEW YORK AT BUFFALO ONIO COLUMBUS +OM10s0SA QH,O STATE UNIVe
CAEN CAEN . FRANC . PHYSs CORPUBCULAI GREG EUGENELORELUSA” " UNIV. OF ToRECON
CALT PASADENA,CAL sUSA CALIFORNIA INST, OF TECHNOLOGY ORNG AR RIDOE:TENNIUSA OAK R10GE
Sase Z{REBU“"'“'?%A CQQEEGéETéﬁringancun‘? Ve GRSA ORSAY (FRANCE ORTVS B pARIS "PReuLTE bES Scrences
SAVE CAMORIDGESENGLAND CAVENDISN LABesCAMER1DGE Dniv SIS Oaro IOBE A TENNIUSA gg"’“ NiuoloL NucLe DIVISIoN
CCNY NEW YORKsNY sUSA CITY COLLa"OF THE CITY oF NEW' YORK 0542 S5 2uationaay NRTToNAL ReseancH counc it
COEF PARIS FRANCE COLLEGE DE_FRANCE SXF” SXFoRDIENGLAND oOxFo T
CBA CAMURIDGEIMASSIUSA CAMBRIDGE ELECTSON ACCELERATOR - SX60 Sxoouay
CERN GENEVAJSWITZERLAND EUROPEAN ORGANISATION FOR NUCLe RESEARCH.

CHIC CHICAGO,ILL V. UNIVe OF

COLO BOULDERCOL ¢USA UNIVe OF COLORADO

COLU NEW COLUMBIA UNIVe

CORN N ORNEL UNIVe

DARE DARESBURY +ENGLAN ARESBURY NUCLe PHYSe

DESY Gl . DEUTSCHES ELEKT&ONEN-SVNCNRDTHON
DUKE DURHAM¢NCIUSA DUKE v

DUR IRHAI UN1V

ECOLE POLYTECHNIQUE

OF
EERICO FERMI lNSTc FOR NUCLe STUDIES
ElDGENOSSlSCNE EECHN!SCHE HOCHSCHW.E

FIRZ F1 NIVe O} FIRE
FLAS TALLAnAz.sEhFLA.usA FLORIDA sTATE UNIVe
R LLEIFLAWUSA U OF F
SJITALY LANORA?OR! £NAZIONALL DEL SINCROTRONE
TALY NI1Ve DI
+SW1TZERLAND
We SCOTLAND
+AUSTRIA
HAMBURG « GERMANY
HARY CAMBRIOGEWMASS sUSA
HAWA HONOLULUJHAWAT I ¢USA 1
TETD HeloeLs i BER
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ParticLE Data GrROUP Reviews of Particle Properties

PARTICLE PROPERTIES :

TableS: STABLE PARTICLES.

January, 1969

January, 1969.

(Closing date for data: November 1, 1968)

From Review of Particle Properties, UCRL-8030,
N. Barash-Schmidt, G. Conforto, A. Barbaro-Galtieri, L. R. Price, Matts Roos, A. H. Rosenfeld, Paul S5ding, C. G, Wohl
Quantities in italics have changed by more than one (old) standard deviation since January, 1968.

121

Decays . General Atemic and Nuciear Constants *
t g3 23 -1
GPic M Mean Mas: Fraction ! 83N 02252 x 1023mole-1(based on A .12=12)
(MoV) co 1ife (sec) (o) S sz .997925x1010cm sec-1 ¢
» (HeV)  crlem) S a2 .80298x10-10 e5u = 1.60210x10-19 coulomb
“ =T 1 MeV .sozmxw-zf'zerg 1
] =)= 0 (<2.X16°" MeV) bl o tabl h 5819 10742 MeV sec >
z Y o o stable stable 105449x10-27 exg sec 2
ve T=1 0(<0,2keV) stable 0 stable he =1.9732 x10" 1 MeV cm = 197,32 MeV fermi a
v oy 0(<1.6MeV) Kpoltzmn iﬁ’“x“’/'“ MeV/" =1'eV/11605°K
- a hc = 1/137.0388
I=1% 0,511006 stable : 0.000 stable n, = 1.004159557 et N
e I 000002 > 2x3021y) © " 41000000030 Zm ¢ m, =0.511006 MeV/c? = 1/1836.10 m,
1 105,659 2.1983x10-6 0.011 evs 100 105 53 =938.256 MeV/c? = 183610 mg=6.724 m 4
I= 05.. .1983x10~ 3 evi - _ _1
m : 002 0008 o (<16 )i0-5 105 =3 =1.00727663 m(where my =1 amu= fy mc12
cr=6.592x10% 3e (<13 )xo-; 104 53 = 931,478 MeV/c?) -
n = 1.00116614 et ey (<6 )10~ 105 53 |, 2/mqc? = 2.81777 fermi (1 fermi=10"13¢m)
" . . e 3
#+,00000031 Zmpc 3:.3:2 ‘e “/mgc = rc"“ = 3.86144X10'i‘cm
T 1) 139,578 ], 2.604x10-8 0.019 uv 100 34 30 la,pone 2/mge? = r a2 = 0529167 A(1A=10"8 cm)
£.013 £,007, S=2.3% ev ( 1.2420,03)10-4 39 70 | .8 0.66516 X 10-24 cm?=0.66516
cr=781 wry e( 1,2420.25)10"4 34 30 |%Thomson ~ 3" Te = O X107 e =0.66516 barn
4.6041 (7%.7-)/7= (0.0920,07) % n%ev ( 1.0220.07)10-8 4 5 leponr = et/2m, c = 0.578817X 10 Mev gauss”
£.0037 (test of CPT) evy ©(_ 3.0 0,5 )10-8 139 70 o ax 10718 "
° 1707y 134,975 € 0.89x10-1 0.018 vy ( 98.830.04)% 135 67 |*nucl =‘“/z“‘p°=3"52 x Mev gauss
+,18, s=1.6"6 yete- ( 1.1720,04)% 134 67
c7=2.67X10" yy (<5 y10-6 135 67 N dsec-t -1
efemeten B( 347 }0-5 13367 patiat Retes (see'h $ucyclotron (radsee s:u-- )
1) 493,82 1.235X10 0.244 pv, 63.65£0.29)% S= 1.4%388 236  (51.54%0.30 wg = e/2m c =8.79404x10
K 20,11 £.004 S pt 21.03£0.30)% S= 1.2%219 205  (17.0320.26)10 _ . 3
«w;w: 5.5740.04)% S= 4.2* 75 126  ( 4.5220.03 102 = =/2mp°=4~7395 X410
o 4.70£0,05! 84 133 { 1.3820,04)10 i
(test of CPT) Hn%y N e a.4%283 218  ( ssssoa1)t0b Jeontinued on other sheet)
§=1,3 en% 4.8620,07)% S=1,2%358 228  ( 3.9320.06)106 Based mainly on E. R. Cohen
ruFedy 3.4 20,3 )10-5 214 203 and J. W. M. DuMond, Rev.
L -3.94 wniedy <7 }10-7 244 203] Mod. Phys. 37, 537 (1965). Note that recent fine structure
20,13 i 1.0 0.5 )40-3 109 451| and ac effect ur y indicate -
a e <3 0-6 109 151 ] that ais ~20 ppm larger than the value given above, The 4
= ev 1,2440,40)40-5 493 247 ng of the fund. 1 H
H wnly el 2.2 20,7 )10-4 219 205] will increase e by 60 ppm, h by 100 ppm, m, by 60 ppm, [
3 antemy e 10 24 )10-5 75 126] and decrease N by 60 ppm. For a preliminary analysis o
meyy e( 6 x4 )i0-% 354 227) see W. H. Parker, B, N. Taylor, and D, N, Langenberg,
mete- <114 10-6 353 227] Phys. Rev, Lett, 18, 287 (1967).
wntps <2.4 10-§ 143 172
0 ;- ™y <i.1 10 3 227
K 3(07) 4:;”-12 50K orer 50 mleng CP vislation parameters
0 17 s=1.5* 0.862x10"10 0,248 wln> (68.4 40 4 )% 219 206 ( o.19un.ouno{lg A(K, =) i,
Ks 0,469} +.006 S=1.2 =0x® (316 *14 ) 228 209  ( 0.36720.013)10 mos ==, 1o
° £.015 Tg °7 = 2.59 _ (o0) A=) o)
K 107 5.38x10-8 0.248 #°n°n® 215 £0.7 )% S=1,2* 93 139  ( 4.00£0.20 “02 s—1.3:
L £.20 wtron® 127 203 )% S=1,4%* 84 133 (236 £0.10 }40¢ S=L4Y | |- (1.9220.04)x10-3
or = 1614 P 28.1 20,8 )% 253 216 (5,22 £0.25 )40 S=1.37 4=
s =1,7*% bt o 37.7 £0.9 )% 358 229 ( 7.012030 )405 5=1.4
wtes 0.157 +0.004 )% 219 206  (0.029£0.001) 10 o, = (50:8)0
:)-1«' (otill uncertain 228 202 -
Ty (< 0.4 )07 219 20 1 tain,
v (52 w080 4 498 249 [l g reomatts e®
o <0.6 1102 392 238 published values
whan (<1.5 y10-6 286 225
etes (<17 10-5 497 249
of(o7)t 548.8 T'=(2.63%.64)keV  Neutral vy ( 381 %23)% 274 R
n 20,6 decaye {xoyy € 252 28)% Ygag 3% 414 259 Detay Paramiters
QZLQZ; 3: o (29.442.8)% ) (c)° 144 179
rged (wheon ( 23.3 31,1 )% 5=4,2% 135 174
decays | wtny { 55405985 "% 269 236Magnetic Moment _ Menswed Derived
28.9% n:e‘r ( <0.04 )% 443 258 (en/2m c) ®(degree) Y A(degree)
wtnmetes (0.1 20.4 )% 268 234 P
[} 4 938.256 stable , o 0.880 2,792763
20,005 | -1,2933 (>2x10*%y) £.000030 %
+ +,0004 ¢ F - »
n ELE) 939,550 (0.932 £ 0.014)10 0.882 pe-v 100 % 4 1 -1.913148 BA _ = . =
& 20,005 cT=2.80x1013 P & 000066 oS o0t | 5=(176.126.4)"t 2
a
- +,
= oth) 11560 ok 2.51x10-10 1.245 pru- ( 65.3 1% 38 100 -0,73  0.64620.016 (-6.323,5)° 0,76 7.5£3.9)°
13 A : 20.08 03 §e1.3* nn® { 347 *1:2 jo 441 104 & 0.74 #0.48 ¢ )
cr = 7.54 pev ( 0.85%0.08)10-35=1,3%177 463  s=1.2* ForA - pev A | o g7+0.141
pHv { 1.35:0,60)10-4 72 434 pe By -0.22
2* 14h  1189.40 0.810x10-10 1,412 pn® (528 44 ¢ )% 116 189 2.5 -.9550,070+5=1,1* 75,0
£0.19 £.043 not ( 4.2 *1:5 )9 110 485 4.5 +.01820,039 (161221)°  -0,95 (-88*175)
s=14,7% T = 2.43 PY ( 1.9 20,5 )10-3 251 225 -2
nrty e( 0.9 £0,3 §40-4 110 185
+ Aelv ( 2.1120,45)10-5 73 72
L'~ t'nv). 04 oqnulv (<0.36 MO~ 144 202
-7.92 T(Z =2 nv) nety (<0.19 )0-4 249 224
0 . 1192.46 £13 I
b 14h 20,42 <1.0x10 100 % 77 15
s=1.2% a6 STOX10-4 b 545 yi0-3
s owh ugnaz)l *07 x.gzxag':"‘, 190 eso.051 T3 118 193 -.06 %005 (4+17)" 1.0 (230t33s)
£0, +, =2. 1.0840.05)40- 257 230 s= -~ ne” t
s=1.3% cr = 4.92 {041 2006 )10-3 152 210 167 For 27~ nev, g,/gy = 0.28:0.46
0.600,06)10~ -
,{ &S ;}g.; IR ForZ™ = Aev, gy/g, =020t
0 13’ 13147 -10 1728 Ax® 100 ~.35£0,0 . 14
z - 3.03%10 . « % 64 135 .3540,08 (25421 0.85 229+
B : =07 ity pr- 1599 }:g:’ 237 299 S (2294 30)
- pev <4 323
e =9.10 Ttesw (<15 14073 125 119
Zety (<15 1073 117 142
-6.6 Zhucy (<15 )10° 20 64
=7 zouty (<15 )10°3 12 49
puv (<12 10 271 309
Il 1% 3 LINPEPYITY 1. 66x10~10 1,746 A" 100 66 139 -.41 £,04 (-329)° 0.90  (172%18)°
B 20,18 +o04  S=1.1% Aey d(0.67£0.23 y10-3 205 190 S=1,3%
= z%~ 3 -
cr = 4.98 ki 9 1o 128 122 [The definition of these quantities is as follows: [for more
. LA 23 90 | details on sign convention, see te:
2 ¥
2 ey B398 |- Zalipleos®, 102 uins | g, /5y defined by: 4
= 1s1%+1pl =
- - 3 ¥, s -
19 065 ) 1672446 340.4, 4 0-10 2,197 =" 217 293 {Br1vy(8y-8Vs)I BY) n
2 LI et 13,3210 Sp0 216 289 |p = ‘2"2" L2104 ; y =\f1-a%c0s® | & defined by: . “
er=3.9 AK- 63 210 1812+ 1pl 8a/8y = |8a/ay e
* S = Scale factor = Nx?/(N-1) where N & number of experiments. S shouldbe #1, If 5> 1, we have enlarged the error of the mean, §x, 1. ., §x=S bx.
This new convention is still inadequate, since if S >4, the real uncertainty is probably even greater than Séx. See text of January 1967 edition.
t Indecays with more than two bodies, P is the maximum momentum that any particle can have. § Predicted from SU(3).
b, Theoretical value, see also data card atings. d. Assumes rate for = = L% v small compared with Z° -~ Ae"v.
c. See note in data card listings,
See date card listings for energy limits used in measuring this branching ratio.
STABLES STABLES STABLES ——
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MESONS. January, 1969

Change in Notation. The subscript N stands for "normal spin-parity series (JP=0%, 17, 2%,...), A for "abnormal" (7P=0-, 1%, 2-,...).
Quantities in italics have changed by more than one (old) standard deviation since January, 1968.
2 Partial decay modes
Py G,P, r
symbol 4Py 18uNe, Mass Wieth N X
1 L] v M ot Fraction Q Py ®
£ ol S (Mev) (GeV) % W) evie)
guess ) oo w =
S 2 T O MW 3
g 2 SRS ISREASY | @
s n*(140) w(0") 17(07)+ 139.58 7.2 eV 0.019483 e R Rt 4
n0(135) S (3497 #1.2 eV 0.018247 See Tables PR
- = 2R SRRIT |SRERITV [ >
» n(549) (07 07(07)+ 548.8 2.63 keV  0.301 all neutral 71 s N RANIR |ERIB3R ¢
H = —_— £0.6 1,64 keV  .000 e e 29 } ee Table S * - R B
©w = - . iy =
w B - N < vl
= p (765)  p(1) 11, 765 125 0.585 o = 100 491 359 v
T ag0 (9 220 (¢ 2lo95  wEntnomo < 0.2 212 247 » R
LGt o < 0.15 212 247 . ——— B
wty < 0.4 630 372 % R e 53“‘“5&‘
)
nr* < o8 82 146 o i2 waagy| HHHAN
ete- .0061£,0005 (d) 769 385 8° 2 AnneN|Cranzc g
- 5T
wh .0066+.0015 (e) 559 370 av 88 - v %
Wm0 =90 369 328 £ E o
e seen (f) 504 366 0 %o X 2
w(783) $'(17) 783.4 12.6 0.614 oy 9.320.8 648 380 » x ® g
— +0.7 *1,1 +.010 N+ neutral < 4.5 234 199 a ] 5 =
s=2,0% R < s 504 366 & e, ¥ 0§y
nouty <1 513 368 v e E uorBay-p | EX, 35 u;kgé 2
ete” 0.0068+,0022(g) 782 392 s [xx Rl E)
urps < 0.10 572 3717 @ - X | e
Outan < o0z 437 350
.
1(958) '(07) a*(o‘u 958.3 <4 0.918 nrn 71 o+ 4 134 232 5:«'; EE e tho |NQ ~
or X° Lo S 0.8 <.004 mroy(inel. py) 22 = 3 958 479 as|as LR heael
3% =27 not yet excluded Y 6.2¢ 3.1(s) A AN o4
See note (h), on name 71", for upper limits see footnote (i) g
g,
ibly seen 278 306 % N
5(962) 2( >1 962 <5 0.927 nw possibly ] *
‘ ll‘he.’se wo 0V <.005 ~wg |S5R oo
=) could be velated, see listings et lun fow S
TN(1016) ) w(O}) 1-(0%)+ 1016 ~25 }u res, 1:032 K*K® only mode seen 24 110 ""E a! H|o% T
-KK H £10 £025  an <80 328 342 ~No o] S le 2
2 Resonance, virtual bound state, or antibound state, still not distinguished. ©~ w2218 T aen -
s B PO RS R | Ry e
z #(1019)  @(17) 0-(1)-, 1019.5 3.7 1.039 KK~ 47.621.8 32 126 RN 8- I MR- =~ % [l
= — 0.6 %0.6 £.004 KLKs J28%195 =15 24 409 L F e
s =15 whT-n0 (incl. pm)  19.6%23 s = 1.5° 605 462 2. 8 P 3
- ete 0,036,006 1048 510 3 g d i} 8
It phas 0.035+.03% 808 499 IR TSTEIL B 2. i | =
= for upper limits see footnote (j) 353 Eﬁ: z 8 E_{ § S = a
2 o
H n04(1070)  n(o*) 010Ny 4 10700 ~go(7)  1.14 o <65 793 s16 A >5;-:|§ = 3 | = o =
~KgKs I 2200, see note (i) £.09 < | %E 3 3 ~ -
S=2. _ " =0 [
Resonance or scattering length both possible. KR >35 76 198 ~ 1~ &1 2 o]~ o " =
[ . v ;—‘T,O'A P - »
A1(1070)  w(1h) 1), 1070g 80 114 3 see note (2) = 100 651 488 g I3 $3miga|S o IS o 2
Tao'y - "
Existence still in doubt' ' =205 235} .09 . . N ERLN 53,85 % X =
= (3P =27 not yet excluded) KK < 0.25(G=(-1)! *! forbids this] 2R, - - T
5 b~ o o
B(1220 (A 1t(1f)- 1224 123 1.46 wr =100 297 339 2| g |[8v.8 |8 2
R B S <dopwret s e (53] 5 |3008 |3 g1
. . - ~1.3* < 12 0°"'240 360 Nl w e . < N < o
JP=2%,3", .. still poss. S=1.2°  s=1.3 for other upper limits see footnote (m) &% 1 % ir] & & ’lﬁf
1(1260) n'(2+) ot (2t)+ 1264 145 1.57 L2] large 984 616
— stog 2259 %45 2nt2ne < 4 705 552 h
S=2.7% KR indic. seen,< 2,5 267 388 s v
SRORNRBI(R53 SRITARy
D(1285) n'(A) ot(ay 1285 31 1.65 KRn(mainly wy(1016)r) seen 154 304 ron~o~ 'N’E 1=MOMno®
+4 4 +,04 N
- ¥ -1
KR+ R'K -100 eongye |22 'goresys|$
JP =07, 1%, 2" with 1* favored wp not seen 256 356 SEARSR |85 IRREIST |3
< weg = RRR
A2; (1270) w(N) 17(N)}+ 1269 26 1.61 pr (and m+neutrals) dominant 364 387 I 8% ine |2
5 7 +.03 - W o ARETw= R
see footnote (n) nv indication suggests J¥ = N 580 504 g |, & ., ¥Ravvvis
KK indication seen g § ° 5 E .g.,‘= 2
fee e ee—c e cerceceeceimmceamemsennonln e cecaveevesnneacnaencenan] - N o
A2,(1315) n(2h) 124+ 1315 pm (and mineutrals) dominant 410 420 28mag0dey ."é} ' g
24 KR seen 327 434 _§ v,v v gv RN g
see footnote(n) nn indication seen 626 532 ; ° ‘5 -"“‘.‘{ -
=) - % ' =
E(1420) n(A) &:(0'):' 1424 71 2.03 K*R+ R*K 50 *10 38 157 S SE <3 =8
+6 £10 £.10 nN(1016)r 50 10 268 328 il PR 21%
R S=1.2% mn < 88 596 569 (5 g3 | Mo gn
b — JP = 1" not yet excluded np not seen 384 455 ‘L‘.; EE B - s
-~ = ' 93 E
H — n2*) ot (2)s 1514 73 2.29 KR 72 % 12 (o) 518 570 S x| & L‘r el
= 1(1515) — £5 £23 .11 K*'R+R*K 10 x 10 (o) 128 294 wt | Fy e xs MY 3
H 521.8% wr < 14 1235 744 A BN % il ] 3
Wge moE | SR awd LEEERGE | 3
- m ' o
2
R N - L
g ~  The following bumps, excluded above, are listed among the data cards: ¢(410); n0+(720); H(990); A15(1170); pp(1410); ¢ A -
2 KgKs(1440); 7/p(1550), $(1650), R(1750); n or p(1830)+4m; ¢ or w(1830) =wmr: S(1930); T(2200); NRy.o(2380), U(2380)| 2 ] ‘9% = =
w K (725); Ky(1100-1200); Kp (13 /2)(1175): Ka(1=3/2)(1265): Kp (1=1/2)(1280); K= 1/2)(1660)i K*(2240) YN, (See note (p).) | o 4 <4 ‘N 5 2
*  Quoted error includes scale factor S =~y 2/(N. See footnote to Table S. ' 5 =
t Square brackets indicate a ion of the previous (unbracketed) decay mode. . @
§  This is only an educated guess; the error given is larger than the error of the average of the published values (see = [
listings for the latter). < 12 e
(a) T'M is the half-width of the resonance when plotted against MZ. 3 22 2 z8
(b} For decay modes into > 3 particles ppax is the that any of the particles in the final state can + A R | 2
have, The momenta have been calculated using the averaged central mass valuss, without taking into account the . £5 :
widths of the resonances. . EF .z &3x |8
M(MeV) T (MeV) me s |oob g SRE 1S
0 T T b e 4 - SHw o nao 29 5% g
I 7606 11212 } from e’e”=n'n", fits with energy- KA1 § g|Hg 1o Se ® Py
{ . . H
(c) The values given for M(p) and I'(p) and their errors P /54*9 105220 § independent width a5 e 589 |~
are not average values from various experiments, 0’ 105215 } from wN-n7N, nn phase shift 3¢ D ';‘5 F I
but rather are intended to give the range where we p” 7555  140% 9 { analysis with Chew-Low extrapola- + e |18 o1 =TE
believe the actual values are most likely to fall. tion, and energy-independent width I 35 |27F T fue
Contrast the results tabulated in this note: p” 76742 135810 similar, but energy-dependent wiath | ‘WX "B |7 i EH] ®°3%
and off-shell corrections g % R 23
2
p” 76422 14724  from nN-mmN, fits in phys. region, 3e N ?3 %
energy-dependent width. Y “ ! £ |52
Energy-independent width is a narrow-resonance approximation which tends to give lower mass and width, Thus an - e F - L& (3T
analysis of all ete”—n*r~ data with Omnes' formula and energy-dependent width gives M = 7704 MeV, I' = 12246 MeV L~ g5 |2 L T 8ol o8
{M. Roos, priv. comm.). . L S L L
(d) The quoted value of the rate p® +e*e~ is the average from two e*e~ = n*r~ experiments (which alone give an average - s [ %8 208
of (0.006040.0006)%) and one photoproduction experiment of high mass resolution. Interference effects with w decay 2 4 |2 ¢ = ;’.,!‘ e
are hoped to be small. 35 °x @t ' gEEE(fe
(e) Warning: The valies given in the literature, and in our table, for the rate p®~ utu= may be semewhat too high, due =t 28mS . Ins % ERE|ES
to possible interference with w decay. < AaA m Z oz ‘S
" LT 1" tt
(Footnotes continued on pagei24)
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MESONS & BARYONS

MESOKS & BARYONS

BARYONS January, 1969
o Beam n. K . Partial decay modes . @ goxsleslosey
Particle or 1) (BeV' Mass r MM Fraction porpt .. 4mx - MmN O a DN
resonance =estab. __ (BeV/c) (MeV) (MeV) (BeV2) Mode (%) (MeV/&}*__ (mb) - ”
P 1/2(1/2%) 938.3 0.880 See Table S o = ©
n _ 939.6 0.883 s |- g olemls =13
N' (1470) 1/2(1/2%) P,, T=0.52mp 1460 260 2.13 Nr 55 412 28.8 & |8 § ESQ HE EQREl P
—_— p=0.64 £0.38 Norr 45 360 F alijSolawwal o
No. domin] 271 @« @
{A“]]a jieenl 162 E 3
9
N(1518) 1/2(3/27) D3 T=0.60 1515 115 2.30 Nr 50 452 23.9 2 a
—_— p=0.73 20,17 Nrew 50 406 . ok orel endl reene T
[A(1236)n]2 [doénsi’n] 219 m <HINTR| 11 <| 1< W
Nn ~0. 137
N(1550) 1/2(4/27) Syy T=0.62 1525 80 2.33 Nr 35 459 23.4
—_— p=0.75 £0.12 Nn 65 161 o] v | O °
Nre small 414 snag [as (5853 (2 .
R A
N(1680) 1/2(5/27) D, T=0.88 1675 145 2.81 Nr 45 564 15.4 7% MR B H
_ p=1.01 20,24 N 55 530 z
[a(1236)r)2 [?] 361 <
AK <1.6 209 -
N Nn <2.5 374 e -
- N(1688) 1/2(5/2*) F,g  T=0.90 1690 125 2.86 Nr 60 574 14,9 ~ .3 2 IR “
- —_— p=1.03 20,21 Nuw 40 540 o - =
5 [A(1236)r)2 [?] 374 a
2 AK <.13 234 o =
S Nn <i.5 390 s I
T N'(1710)  1/2(4/27)S,,; T=0.95 1715 280 2.94 Nr 65 590 14.0 ~e| X3 «
- —_— p=1.08 +0.48 ddlgsd | g g |2 N
s
=+ N"(1750) 1/2(1/2Y) Py, T=1.08 1785 405 3.19 Nr 34 636 12,1 ] B 1 < IR 3
= _— p=1i.21 20.72 AK seen 200
N(2490) 1/2(1/27) Gy T=1.94 2190 300 4.80 Nrr 35 894 6.21
—_— 17 s £0.66
N(2650) 1/2( ?7) T=3.12 2650 360 7.02 M (3+1/2)x=0.45> 1154 3.67 i
— p=3.26 0,95 +: -f: - -~ |~
. N(3030) 1/2( 2 ) T=4.26 3030 400 9.18 Nr (3+1/2)x=0.08° 1377 2.62 NIRIEN N B
£ — p=4.40 #1.21 slla §E| EI EI >
A(1236) 3/2(3/2%) Py T=0.195 (++) 1236.0 120 1,53 Nrr 100 231 91.9 bl e ARl °
—_— p=0.304 0.6 *2 20.15 Nrte~ 0 89
mg-m,, = 0.45%0.85 m_-m,,=7.946.8 Ny ~0.6 262 _
- ) ) g |g
A(1640) 3/2(1/27) S5, T=0.80 1630 160 2.69 N 25 533 17.2 2 > |8
—_— p=0.93 20,26 Nrrm 75 . ﬁ i'-;l 1:1; ;‘:"i u
A(1690) 3/2(3/27) Dy, T=0.87 1670 225 2.79 Nrr 15 560 15.6
- —_— p=1.00 £0.38 '
A(1910) 3/2(5/2%) Fag T=1.27 1880 250 3.53 N 20 697 10.1 -« o 3.' 2|8 2 §
—_— p=1.40 +0.47 & & e S |8 | =
- £(1930) 3/2(1/2%) Py, T=1.37 1905 300 3.63 Nrr 25 713 9.62 a
g A e p=1.50 £0.57 -
- A(1950) 3/2(1/2%) Fyy  T=1.39 1940 210 3.76 Nr 40 735 8.90 "
- —_— p=1.52 £0.41 K 2.4 450 seenes|ealgsanle |o (3 1B
T(1385)K 1.4 215 FRISIQIIISRIST I |& |8 |2
= A(1236)n = 50 564 e
E] A(1236)p seen
S A(2420) 3/2(11/2%) T=2.50 2420 310 5.86 Nrr 1 1024 4.67 o
@ —_— - p=2.64 20.75 N >20 1007 A R
£(2850) 3/2( 2% ) T=3.71 2850 400 8.12 Nr (3+1/2)x=0.25> 1266 3.05 s |e |
p=3.85 +1.14 connvwlonlomon| [ K | X
- EEEENN R EER P P P
5(3230) 3/2( 2 ) T=4.94 3230 440 10.4 Nrr (3+1/2)x=0,05> 1475 2.24 SIS
p=5.08 +1.4 P I
[ BT R
A o(1/2%) 1115.6 1.24 See Table S
EE
o
™ A(1405) 0(1/27) Sy p<OK'p 1405 40 1.97 Zn 100 140 82
—_ *5¢ #10¢ £0.06 EE S e CE RS I
A(1520) 0(3/27) Dy p=0.392 1518.8 16 2.31 NR 454440 ) gn 235 83.6 ZS<RRR|z<|2<nn| 2z | Z
—— *1.5 +2 +0,02 Zn 454 7°7 0 258
Anw 1021 251
Ay 0.9£0.2 350
A'(1670)  0(1/27) Sqy p=0.74 1670 25 2.79 NR 14 410 28.5 | o= o3y g9lagles
— i H s LI EE R RREE B R
w
A A'(1700)  0(3/27)Dy;  p=0.78 1690 40 2.86 NR 25 429 26.1
- £0.07 Zn 35 403
Anrw = 20 419 o
= Pt =20 350 8% g IR 2 IR 1% [&
= ~H ~ Q PR VR
m A(1815) o(s/2%) Fos p=1.05 1815 75 3,30 NR 65 538 16.7 vole
g —_ 45¢ £10° £0.44 Zn 11 500 =
& Z(1385)n 9 359 =
- An ~ 4 346
A(1830) 0(5/2") Doy p=1.08 1830 80 3.35 NR 10 550 16.0 -
-3 —_— £0.15 Zn 35 510 nih w |o o |w |w 2
2 - o g |3 QS |8 |8
= A(2100) 0(7/2) Gy p=1.68 2100 140 4.41 NR 30 748 868 | & S g I R e
2 — £0.29 Zn 4 699 =
« An <3 647
=K ~1 483 1
Aw <10 443 : : @
S
A(2350) of 2 p=2.29 2350 210 5.52 NR (J+1/2)x=0,6® 913 585 | & 3% L R
- Seen in total c. 8. 40,49 S P IR R R
+ — B a | a 9t Rt I 8
= 1(1/2%) (+)1189.4 1.44 See Table S & & s
—_— (0)4192.5 1.42 el el &
(-)1197.3 1.43 H ]
¥ = < QS vl o o
Z(1385) 1(3/21) P, p<OKp  (+)138241 (+)3623 1.92 Ar 9043 208 a ol S
_ s=2.1% 0.05 Zn 1043 117 = ~ |~ P P PN
hd 5=4.8%1 ~=(-) 138823 (-)3848, $=3.7%| s=1.4% N o o~
> D -~ o~
Z(1610) 1(?) p=0.62 1615 65 2.64 NR small 355 39 | € foR ) < l<. =
20.40 Aw domin. mode 406 - = MU AR A
Z(1385)x seen 174
Z(1660) 1(3/27)D4 p=0.72 1660 50 2.76 1}\&405); large 197 N =
b Decaymodes of these two states not separated yet., *0-08 small for both 400 299 |13 Q|8 FEEEES
£(1700) 102 ?) p=0.80 1700 110 2.89 .55 Targe 70 & |8 N R
- 20.19 Zn not disentangled 411 254 | § 7 la A lrla
(Footnotes are on paged24| tt
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Footnotes for the MESON Table

(£) RePorted Xal_ues range between 1% and 10%,_and depend on assumptions on p-w interference.

(g) This w=>e"e_value is the averageofrom am p —~ete n experiment (giving 0.0040%,0045% [+.0014% from possible puw
interference]) and an ete=— atrn experiment (giving 0.00185:!:.0016%).

(h) This 0~ meson was named n' on discovery, when it looked as if it completed the 07 nonet, With the recent evidence
that the E(1420) is probably also 07, it is no longer clear whether n' or E or both are mixed in with the =, n, K
octet; so the name n' may be misleading.

(i) Empirical limits on fractions for other decay modes of 1' (958): ntn= < 7%, 3w <7%, 4w <1%, 6w < 1%,
mtr-ete- <0.6%, wlete- <1.3%, nete- <1.1%, n°p° <4%, ww<8%.

(j) Empirical limits on fractions for other decay modes of $(1049): atr= < 20%, ny < 8%, n + neutrals < 13%,
1r+1r'Y < 4%, wy < 5%, py < 2%.

(k) Width of no+(1070)-'KSKs: Average value from two bubble chamber experiments is I' = (72+13) MeV, whereas two
spark chamber experiments give I'>100 MeV. The latter also allow a scattering length fit. It is not clear whether
the reported narrow (I’ £ 25 MeéV) ntr~ enhancements near 1070 MeV have anything to do with the 1g4(1070).

(£) pm fraction of 3m mode difficult to distinguish because p bands cover most of the Dalitz plot.

(m) Empirical limits on fractions for decay modes of B(1220): nw< 30%, KK < 2%, 4w < 50%, ¢m < 1.5%,nm < 25%,
(KK)* n°< 8%, KgKg m* < 2%, KgKp, m* < 6%,

(n) Although the splitting of the A2 needs further confirmation, we give the results from the two published experiments
that have observed a split A2, Since most experiments have only seen one, rather wide, A2 enhancement, we here
list its ("combined") properties: IG(IJP)Cp = 17(2%)+; M = 129710 MeV (S=1.8%) $§),F = 94210 MeV (S=1.1%) (§); par-
tial decay modes: pr 8622%, KK 2.4 £ 0.5%, nm 11£2%,0'w 0.5%0.4% (5=2.1%); ntr=n® (excl. pm)< 17%.

(0) There is only a weak indication for a K*R + K*K mode of the £'(41514). If this mode does not exist, the KK branching
fraction will have to be reported as (80 13)% (rather than (72 12)% as given in the table), and nwr as (20 13)%,

(p) “See the listings for many statistically weak Y = 0 bumps with M 24700 MeV, seen in bubble chambers. We tabulate
here 9 statistically strong bumps seen with a missing mass spectrometer (r"p= p(MM)~) or in HBC or counter
experiments on NN elastic scattering or total cross sections.

Name 1 M (MeV) T (MeV) Decay Modes Observed
R1(1630) =1 163015 <21 1/3/>3 charg. part. = ,37/,59/.04
R2(1700) =1 1700+ 15 <30 1/3/ >3 charg. part.= ,43/.56/.01
R3(1750) =1 174815 <38 1/3/ >3 charg. part. > .14/<.80/.15 } (MMS)~
? (NN(1925) 0,1 =~ 1925 =~ 410 structure in pp backw. el. scatt.
{ s (1930) EZ 1929+ 14 <35 1/3/ >3 charg. part.® 0/.92/ 0
? | NN(1945) 0,1 = 1945 = 22 structure in pp backw. el. scatt.
NN(2190) 1 219010 |, oy ® 85} structure in NN total cross section
T(2200) =1 2195%15 <13 (MM)~ - 3 charged particl. ® 94%
2 NN(2345) 1 234510 | _» = 140} structure in NN total cross section
U(2380) =1 238224  T*> <30 (MM)= -+ 1/3/>3 chrgdpart.~30/45/25
NN(2380) 0 2380+10 =~ 4140 structure in NN total cross section

There is no evidence on the G, J, or P quantum numbers of these bumps (apart from the suggestion of £ = odd for
NN(1925), £ = even for NN(1945)), nor is there satisfactory agreement between them and the other bubble chamber
claims. Further, the 0ot (NN)bumps are broader than the (MM)~ bumps, and there is no evidence for or against
their interpretation as resonances.

(@) Taken from compilation by T. Ferbel, Proc. 1968 Philadelphia Conf. See the data listings for averages of the values
given in the literature. Also see B. French's review of Mesons (Proc. 14th International Conf. High Energy Physics,
Vienna (1968), p. 91) for possible differences between M and I' of charged and neutral pN(1650).

(r) See note in listings. Some investigators see a broad enhancement in mass (Kmwrm) from 4200 - 1350 MeV, and others
see structure. A further bump at 1280 MeV, I" = 80 MeV, has been suggested. In light of this confusion, the
niasses, widths, quantum numbers, and branching ratios are at best tentative. For the mass region 1200 - 1350 MeV,
the decay rate into K*(890) 7 is large, and a Kp decay is seen. The Kn, Kw and Kr rates are less than a few percent.

(s) This n' - yy value is from a constrained fit under the assumption that nmwm, w*r~y (inclusive p°y), and yy are the
only existing decay modes. Note that direct measurement of the n' - yy branching fraction gave the slightly differ-
ent result of (5.5f§:8)%.

Mixing angles from Quadratic SU(3) Mass Formula: 0~ nonet (m, K,n,n') 6 = 10.4° £0,2°; alternative 0" nonet (r, K,1, E)
6 = 6.2°20.1°; 1- nonet (p(m =765%15 MeV), K*,,w)0 = 39.9%1.1°; 2% nonet (A2y, KN(1420), f',1) 6 = 29.9°#2.2°,

-+ %

owe

Footnotes for the BARYON Table

Quoted error includes an S(scale) factor. See footnote to Table S.

For decay modes into > 3 particles py,,, is the maximum momentum that any of the particles in the final state can have., The
momenta have been calculated using the averaged central mass values, without taking into account the widths of the resonances.
Square brackets indicate a sub-reaction of the previous unbracketed decay mode.

J is not known; x is ['ey/T.

This is only an educated guess; the error given is larger than the error of the average of the published values (see listings for
the latter).

For the baryon states, the name [such as N(1470)] contains the mass, which shifts by 5 or 10 MeV with each new analysis.

We can't keep up with changing labels in the card-listing section, so we don't try. The name (col. 1) is the same as can be
found-in large print in the listings. The best current value of the mass (col. 4) is what we use to determine the beam parameters,
MZ:I:I"M, c.m. decay momenta, etc., that are found in other columns.

An arrow at the left of the Table indicates a candidate that has been omitted because the evidence for the existence of the effect
and (or) for its interpretation as a resonance is open to considerable question. See listings for information on the following:
A(1690P33, N(1730)Dy3, N(1860)P,3, N(1980)D,3, N(2080), N, (3245), N(3690), N(3755), Z(1865), Z,(1900), A(1327),
A(1745)P01, A(1750)Sg 4, A(1860)F07. Z(1440), =(1650)S44, Z(1780), =(1880), and 2(1705). '
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DATA CARD LISTINGS

STABLE PARTICLES
LLE. IMMUNE TO STRONG DECAY

Data in parentheses have mot been included in our averages.

CODE EVENTS QUANTITY ERRQR+ ERROR- REFERENCE YR TECN SIGN Conments oATE 4 MUON  (106,4=1/2)
ABOVE UNCHED - .
BACKGROUND 4 MUON MASS (MEV)
N 105.659  0.002 FEINBERG 63 RVUE
u e e .
y 0 GAMMA (0,J=1) MFIT 105.659  0.002  VALUE FROM CONSTRAINED FIT 6/68%
0 GAMMA MASS
L * 2.0 (10%*-21 MEV) OR LESS PATEL 65 6/68% 4 MUON LIFETIME (UNITS 10%%-6)
seaner eessrnse T 2198 0.001  0.00L FARLEY 62 CNTR
T 2.203  0.004 62 CNTR  CONLEV=.98 1767
v 3.202  0.005  0.003 ECKRAUSE 63 cnTa
REFERENCES T 2,197  0.002  0.002 MEYER 63 CNTR +
T 20198  0.002  0.002 MEYER 63 CNTR - 1766
0 GaMMA T e e
ToAvG 21983 + .0008 - .0008 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
PATEL 65 PL 14 105 Ve L. PATEL (NEW HAMPSHIRE) - -
#2800 :
sned 4 RATIO OF LIFETIME OF MU+ TO MU-
or 1.000  0.001 MEYER 63'CNTR LIFETIME MUs/NU=  7/66
v 1 E-NEUTRINO (04J=1/2)
e 1 E-NEUTRINO _MASS (KEV) .
. . 4 MUON PARTIAL DECAY MODES
M % LESS THAN 0.25  LANGER 52 CNTR
M s LESS THAN 0.15  HAMILTON 53 CNTR . DECAY MASSES
M+ LESS THAN  0.55 +OR- 0.28  FRIEDMAN 58 CNTR L MUON INTO E (E-NEU) '(MU-NEU) S 0e 0
P2 VUGN INTQ E 2GAMMA 5+ 0+ 0
senees P3 MUON INTO 3ELECTRONS 5+ .5 L5
P4 MUON INTO E GAMMA S 0
REFERENCES -
1 E-NEUTRING  (0,4=1/2) 4 MUON BRANCHING RATIOS
LANGER 52 PR 88 689 L M LANGER,R J D MOFFAT LINCTANA) RL NUON INTO E+2GAMMA (IN UNITS OF 10%%-5) (P21/(P1)
HAMILTON 53 PR 92 1521 D HAMILTON,W P ALFORD,L GROSS  (PRINCETON) RL * LESS THAN 1.6 FRANKEL 1 63 SPRK
FRIEDMAN 58 PR 109 2214 LEWIS FRIEDMAN,LINCOLN G SMITH (BNL) .
: RZ * MUON INTO 3E (IN UNITS OF 10%e-T) P31/P1)
seesen serverer Rz & LESS THAN 5.0 PARKER 1 62 CNTR
sessns R2 & LESS THAN 1.3 ALIKHANGV 62 SPRK
R2 & LESS THAN 1.5 FRANKEL 2 63 CNTR
v R2 * LESS THAN 1.45  BABAEV 63 SPRK
73 2 MU-NEUTRINO {0,4=1/2) R3 * WMUON INTO E+GAMMA .(IN UNITS OF 10%¢-8) Par/(PL)
R3 ¢ LESS THAN 1.2 FRANKEL 1 63 SPRK
2 MU-NEUTRING MASS (MEV) R3 * LESS THAN ot PARKER 2 64 SPRK
Hoe 3.5  OR LESS BARKAS 56 EMUL ———
Moo+ 4.0 OR LESS DUDZIAK 59 CNTR
nooe 3.6 OR LESS FEINBERG 63 RVUE 7766 4 MUON ANOMALOUS MAGN. MOMENT (10%%-6%E/(28MUGN MASS))
Hoe 3.0 OR LESS ALLCOCK 65 RVUE 7766 ) :
Hoe 2.5 OR LESS BARDON . 65 SPRK ™ 1162.0 5.0 CHARPAK 62 CNTR + -
Mo 2.1 OR LESS SHAFER 65 CNTR CONF LEV = 68PCT  7/66 | MM P 11165.00  (3.0). FARLEY 66 CNTR - STORAGE RINGS
" 1.6 OR LESS BOOTH 67 CNTR 90 PERCNT C.L.  3/68% | uM ¢ (1166.6) 0.5} BAILEY 67 CNTR = STORAGE RING 6/68%
M .2 OR LESS,CL=0.90 HYMAN 67 HEBC 0. K= HE. 1767 | un P (le6.43) (0331 BAILEY 68 CNTR.- STORAGE RINGS 6768
nooe (0.46)  (0.64)  (0.46) FRANK 68 CNTR Cele=0.67 ar6es | MM 1166214 BAILEY1 .68 CNTR - STOR. RINGS. 11768¢
MM P BAILEYL 68 IS AN DPOATING OF BATLEY 67 AND FARLEY 66 . 6/68%
areres e .
MM AVG  1186.1241 3094 ~AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
RAd A 12 -
REFERENCES .
2 MU-NEUTRINO  (0,4=1/2) ,
REFERENCES
BARKAS 56 PR 101 778 W H BARKAS,W BIRNBAUM,F M SMITH fa) 4 MUON  (1064d21/2)
DUDZIAK 59 PR 114 336 W F DUDZIAK,R SAGANE,J VEDDER
FEINBERG 63 ARNS 13 431 . G FEINBERGy L M LEDERMAN (coLuMBIA) CHARPAK 61 PRL 6 128 cvnux.FARLEv.cAnum.uquR.ssus +  (CERN)
ALLCOCK 65 PPSL 85 875 6 R ALLCOCK LIVERPOOL) HUTCHINS 61 PRL 7 129 D P HUTCHINSON,J MENES + (COLUMBIA)
BARDON 65 PRL 14 449 BARDON,NORTON,PEOPLES + (COLUM+STONY BROOK) ALTKHANO 62 CERN CONF 423 A 1 ALIKHANOV,A BABAEV + (ITEP FCSCOW)
SHAFER 65 PRL 14 923 R E SHAFER,CROME,JENKINS LRL) CHARPAK- 62 PL 1 16 G CHARPAK,F J M FARLEY,R L GARWIN + (CERN)
BOOTH 67 PL 268 39 BOOTH, JOHNSON, HILL [AMS s WORKALD (LIVERPOOL) FARLEY 62 CERN CONF 415 FARLEY, MASSAM,MULLER , 2 ICHICHI (CERN)
HYMAN 67 PL 25 B 376 +LOKEN, PEWITT ,MCKENZ IE KEYES + (ARG+CARN+NWU) LUNDY 62 PR 125 1686 RICHARD A LUNDY (EFINS)
FRANK 68 VIENNA ABS. 365 FRANK,GAMET,LAKIN (SHAMSLIVP+STAN) PARKER 62 NC 23 485 S PARKER,S PENMAN (EFINS)
. SHAPIRO 62 PR 1251022 G SHAPIRO,L M LEDERMAN (COLLMBIA)
E¥ERRS FEEEREES
[reee BABAEV 63 JETP 16 1397 BABAEV4BALATS, KAFTANOY LANDSBERG + _ (1TEP)
ECKHAUSE 63 PR 132 422 M ECKHAUSE,T A FILIPPA (CARNEGIE)
FEINBERG 63 ARNS 13 431 GERALD FEINDERG, L M LEDERMAN  (COLUMBIA)
e FRANKEL 63 NC 27 894 S FRANKEL,W FRATI,J HALPERN + (PENNA)
3 ELECTRON (0.5,421/2) FRANKEL 63 PR 130 351 S FRANKEL,W FRATI,J HALPERN + (PENNA)
MEYER 63 PR 132 2693 S L MEYER BLESER, L (COLUM)
3 .ELECTRON MASS (MEV). PARKER 64 PR 1338 768 S PARKER,H L ANDERSON,C REY (EFINS)
" 0.511006 0.000002 COHEN 65 RVUE FARLEY 66 NC 45A 281 FARLEY,BAILEY,BROWN, GIESCH + (CERN)
BAILEY 67 SLAC CONF. 48 +BARTL,BRONN, PICASSO,FARLEY + (CERN)
BAILEY 68 WASH NING, APS  +BARTL,BROMN,PICASSO,FARLEY + (CERN}
BAILEYL 68 VIENNA ABS. 405 +BARTL,VON BOCHMANN,BROWNsFARLEY+  (CERN)
3 ELECTRON LIFETIME (UNITS 108421 YR)
T OVER 2.0 MOE 65 CNTR 6766 .
. OLD REFERENCES NOT REFERRED TO IN DATA CARDS
- FISHER 59 PRL 3 349 FISHER, LEONTIC LUNDBY,MEUNTER, STROOT (CERN)
3 ELECTRON MAGNETIC MOMENT(E/2ME) ASTBURY 60 ROCH CONF 60 542 ASTBURY,HATTERSLEY,HUSSAIN +  (LIVERPOUL)
DEVONS 60 PRL 5 330 DEVONS G DAL, LEDERMAN, SHAPIRG  (CULUMBIA)
MM+ (1.0011609) (00000241 uPP 61 CNTR - LATHROP 60 NC 17 109 J LATHROP,R A LUNDY,V L TELEGDI +  (EFINS)
MM R 12001159622 4~(27)*#10#%-9 uunmsnn 63 CNTR = i 8766 | LATHROP 60 NC 17 114 J LATHROP,R A LUNDY,S PENMAN + EFINS)
MM e (1:00i1en) 000011 66 CNTR + POSITRON 8766 | REITER 60 PRL 5 22 REITERROMANOWSK 1, SUTTON + (CARNEGIE)
M 12001159851 Cact30ra100e- RIcH 68 CNTR = 6768+ | TELEGDI 60 ROCH CUNF 60 713 V L TELEGDI (CERN)
WM R RICH 63 1S REEVALUATION OF WILKINSON 63 ;
588
sesane sensas sanerenes
REFERENCES ;4 8 CHARGED PION (140,JPG=0--) I=1
3 ELECTRON (0.5,4=1/2) 7"
. 8 CHARGED PI MASS (MEV)
SCHUPP  61°PR 121 1 A A SCHUPP,R W.-PIDD,H R CRANE  (MICHIGAN)
WILKINSO 63 PR 130 852 0 T WILKINSON,H R CRANE (MICHIGAN) H 139.37 0.20 CROWE 54 CNTR =
COHEN 65 RMP 37 537 £ R COMEN, J W ¥ DUMOND (NAASC+CALTECH) u 139.68 0.15 BARKAS 56 EMUL +
HOE 65 PR 140 B 992 M K MOE,F REINES (CASE INST TECHNOLUGY) u 139.577  0.013 SHAFER 67 CNTR  MESONIC ATOMS 6/68%
RICH 66 PRL 17 271 A RICH, H R CRANE (MICHIGAN) N et e -
RICH 68 PRL 20 967 A RICH (MICHIGAN) M AVG 139.5769  .0129 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
HoOFD 1390578 0.013  VALUE FROM CONSTRAINED FIT 6/68s
Eai At 2] "
EEEERE +
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STABLE PARTICLES
Data in parentheses - have not been included in our averages.

B Pl+ MU+ MASS DIFFERENCE (MEV)

CZIRR 63 PR 130 341 JOHN 8 CLIRR (LRL)
0 34.00 0.076 BARKAS 56 EMUL DEPOMMIE 63 PL 7 285 P DEPCMMIER,HEINTZE,RUBBIA,SOERGEL  (CERN)
0 33.89 0.076 BARKAS 56 EMUL BARTLETT 64 PR 1368 1432 BARTLETT,DEVONS , HEYER ,ROSEN (COLUNBIA)
o P : DI CAPUA 64 PR 1338 1333 DI CAPUA,GARLANC,PONDRON, STRELZOFF  (COLUM)
D AVG 33,9450  .0550 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
o FIT 33.920  0.013  VALUE FROM CONSTRAINED FIT 6/68% | BACASTONW 65 PR 139 B40T +GHE SQUIERE , WIEGAND , LARSEN (LRLSLAC)
BERTRAN 65 PR 139 B 617 BERTRAM, MEYER s CARRIGAN+ (MICH+CARNEGIE)
———— CLINE 65 PL 15 293 A CLINE,W F_FRY : (WISCONSIN)
DUNAITSE 65 JETP 20 58 DUNAITSEV,PETRUKHIN,PROKOSHKIN +  (DUBNA
8 CHAR.PI LIFETIME (UNITS 10%#-9) ECKHAUSE 65 PL 19 348 ECKHAUSEsHARRIS o SHULER+ (WILLIAM AND MARY)
T 25.6 0.5 0.5  CROWE 57 RVUE BARDON _ 66 PRL 16 775 BARDON , DORE , DORFAN KRIEGER + (COLYMBIA
T 25.6 0.8 0.8  ANDERSON 60 CNTR DUNAITSE 66 PL 23 283 +KUTYIN,PROKOSHKIN RASUVAEV, SIMONOV (CUBNA)
v 8000  25.46 0.32 0.32 ASHKIN 60 CNTR + KINSEY 66 PR 144 1132 KINSEY,LOBKOWICZ,NORDBERG (ROCHESTER UNIV)
T MERRISON 62 RVUE LOBKOWIC 66 PRL 17 548 LOBKOWICZ,MELTSSINOS JNAGASHIMA+  (ROCH#BNL)
T 26.02 0.04 ECKHAUSE 65 CNTR + 9766
T 25.6 0.3 BARDON 66 CNTR 6766 | AYRES 67 PL 248 483 D S AYRES,CALDWELL,GREENBERG,KURZ+  (LRL)
T 25.9 0.3 DUKAITSEV 66 CNTR 6768¢ | ALSO 67 PR 157 1288 AYRES ,CALDWELL s GREENBERG (KENNEY 4KURZ¢ (LRL)
TN (26.40)  (0.08) KINSEY 66 CN 6766 | NORDBERG 67 PL 248 594 NORDBERG yLOBKOWICZyBURMAN {ROCHESTER UNIV)
T N SYSTEMATIC ERRORS IN CALIBR.IN THIS EXP. orscussso BY NORDBERG 67 8767 | SHAFER 67 PR 163 1451 ROBERT E. SHAFER (LRL)
T 26.67 0.24 LOBKOWICZ 66 CN 9/66 SEE ALSO PRL 14 923 SHAFER, CROWE ¢ JENKINS (LRL)
¥ 26.6 0.2 AYRES 7 Tk 10766
T 26.04 0.05 NOROBERG 67 CNTR + 8/67 | AYRES 68 PRL 21 261 AYRES,CORMACK +GREENBERG ,KENNEY+  [LRL,UCSB)
T v e . DEPOMMIE 68 NUC PHYS B4 189  DEPOMMIER,DUCLOS,HEINTZE sKLEINKNECHT ¢ (CERN
T AV 2610404 "+ .0688 - .0686 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.3 | PETRUKHI 68 JINR-P1-3862 PETRUKHIN, RYKAL INeKHAZINS + CI SEK (DUBNA
(SEE 1DEOGRAM BELOW
senane
ss8088
o 0o 1
WEIGHTED AUERAGE = 0.038402 & 0.000101 8 9 NEUTRAL PION (135,JPG=0--) I=l
ERROR SCALED BY 2.28 9 PI MASS DIFFERENCE (PI14-)=(PL0)(NEV)
CHISO = 15.6 CONLEV = 0.001
o s (5,31 (1.0} PANOFSKY 51 CNTR -
0 4.50 0.31 CHINOWSKY 54 CNTR =
0 4,62 0.05 HADDOCK 59 CNTR
0 4.60 0.04 HILLMAN 59 CNTR
o 4.55 0.07 CASSELS 59 CNTR
[ 4.6056  0.0055 CZIRR 63 CNTR
o 4.59 0.03 PETRUKHIN 63 CNTR =
0 4.603¢  0.0052 VASILEVSK 66 CNTR = 9/66
o e e e e
+ ... .. .NORDBERG 67 CNTR D AV 4.6041  .0037 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0
ceee -AYRES 67 CNTR
- 'LOBKOWICZ 66 CNTR B
-DUNAITSEV 66 CNTR ..
(BAROON 66 CNIR 9 PIO LIFETIME (UNITS 10%#-16)
-ECKHAUSE 65 CNTR T N 76 (1.9)  (0.5)  (0.5) GLASSER 61 EMUL
-ASHKIN 60 CNTR T N 45 (2.3)  (l.1)  (1.0) TIETGE 62 EMUL
ANDERSON 60 CNTR T N 88 12.8)  (0.9)  10.9) KOLLER 63 EMUL  SEE STAMER 66
T 1.05 0.18 0-18 VON DARDE 63 CNTR
CROUE 7 RUvE TN 75 (171 10.5) SHiW 64 EMUL
T 0.730  0.105 BELLETTIN 65 e 6/66
3 ) S > T N 67 t1.6)  (0.6)  10.5) 6766
5 1 e o T N OLD EMULSION MEASUREMENTS NOT USED BECAUSE OF POSSIBLE SYSTEMATIC
3 S 3 3 TN SHIFT TO LARGER LIFETIME VALUES
o o s s T oK E E i oLen STAMER 66 EMUL 4
T oK lNCLUD s VENTS OF KOLLER 63 s
CHARG PI DECAY RATE (UNITS 10mm9 SEC-1) T (0.2) (0.08) BRAUNSCHN 68 CNTR PRIMAKOFF EFF.  9/68%
T e .
T ave 18931 o .isls - .1ess AVERAGE (ERROR [NCLUDES SCALE FACTOR OF 1.6)

(SEE IDEOGRAM BELOW

8 HEANLIFE DIFFERENCE, (+)~(=)/AVGE. (PERCENT) UEIGHTED AUERAGE = 1.120 # 0.202
ERROR SCALED BY 1.59
OT N TH ANTITY IS A MEASURE OF CPT INVARIANCE IN .l
IS QUANTITY IS A NEASURE OF CPT INVARI cHISe = 2.5 CONLEV = 0.111

o1 LOBKOWICZ 66 CNTR SEE NOTE L 9766
T L mBove is TE nosr O CONSERVATIVE VALUE GUOTED BY AUTHORS 9766
o7 0.4 BARDON 66 CNTR 7766
or 028 AYRES 67 CNTR 10766
o1 0.069 AYRES 68 CNTR  NEW EXPERIMENT  8/68%
or 0.29 PETRUKHIN 68 CNTR 8/68%
or . C.e. :
o7 AVG .0713 AVERAGE (ERROR INCLUDES SCALE FACTUR OF 1.1)

8 CHARGED PION PARTIAL DECAY MODES

DECAY MASSES
Pl CHAR.PION INTQ MU (MU-NEU) 05+ 0
Pz CHAR.PION INTO E (E-NEU) S50
P3 CHAR.PION INTO MU (MU-NEU) GAMMA 105+ 0+ O F———\ - - - .STAMER 66 EMUL
P4 CHAR.PION INTO P10 E (E-NEU) 13+ 56+ 0 | b S == BELLETTIN 65 CNTR
PS5 CHAR.PION INTO E NEU GAMMA 54 0+ 0 + -UON DARDE 63 CNTR
S >

8 CHARGED PION BRANCHING RATIOS ] 8 8
RL ¢ CHAR.PION INTO MU NEU GAWMA (UNITS 10%%-4) (P3)/(P1) ° ~ ”
R1 26 l.24 0.25 CASTAGNOL 58 EMUL  E(MU).LT.3.38 MV NEUTRAL PI DECAY RATE (UNITS 10mmi8SEC-1
R2 & CHAR.PION INTO € NEU (UNITS 10%%-4) w2200y
R2 1.21 0.07 ANDERSON 60 CNTR
¥4 1.247  0.028 DI CAPUA 64 CNTR 9 NEUTRAL PION PARTIAL DECAY MODES

R2 AVG 1.2419 «0260 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0} DECAY MASSES
0+ 0

R3 & CHAR.PION INTO PIO E NEU (UNITS 10%%-8) (P4)/1P1) " o INTO ZSARMA s W5+ 56 0
R3 36 0.97 0.20 BARTLETT 64 SPRK P3 PIO INTO 4ELECTRONS 454 .56 .58 LS
R3 38 1.07 0.21 BACASTON 65 SPRK + |54 P10 INTO 3 GANMA o oe o
R3 1.10 0.26 BERTRAM 65 SPRK 6766
R3 43 1.1 0.2 . DUNAITSEV 65 CNTR 766 | ______
R3 332 1.00 0.08 0.10 DEPOMMIER 68 CNTR 3/68%
/3 e e e
R3 AVG 1.0228 ~ .0689 AVERAGE (ERROR INCLUDES SCALE FACTUR OF 1.0) 9 NEUTRAL PION BRANCHING RATIOS

Rl & PIO INTO (GAMMA E+ E-)/(2GAMMA) (p21/(p1)
Re & CHAR.PION [NTO E NEU GAMNA {UNITS 1042-8) (p51/4P1) RL » 0.01196 THEORETICAL CALC.JOSEPH 61 QUANTUM ELECT.  9/66
R4 143 3.0 0.5 DEPOMMIER 63 CNTR  GAM KE 50-90 MEV 6/66 | o) 2t Podatiy hoooois BUDLGOV 60 MBC

. RL 3071  0.01166 0.00047 SAMIOS 61 HBC PI-P TO PIO N

hhtdiidh St iatadhidaddaand RL S SAMIOS VALUE USES PANOFSKY RATIO = 1.62

Rl et ee e

REFERENCES Rl AVG L0117 .0004 AVERAGE (ERROR INCLUDES SCALE FACTCR OF 1.0)
8 CHARGED PION (140,JPG=0-~)1=1 Rz & PIOINTO (3 GAMMAI/(2 CAMMA) (UNITS 10s2-6) P4/ (P1)

RZ * 5.0 OR LESS LOS 65 CNTR  CL=90 PERCENT 6766
CROWE 54 PR 96 470 K M CROWE,R H PHILLIPS (LRLY
BARKAS 56 PR 101 778 W H BARKAS,W BIRNBAUM,F M SMITH (LRL) R2 5.0 °" Less ‘“"N 65 ChTR 90 PERCNT C.t.  3/68%
CROWE 5T NC 5 541 K M CROWE (STANEORD KEPL) -

R3 & PIO INTO (E+E+E-E-)/(2 GAMMA) (UNITS 10#%-5 7te
CASTAGNO 58 PR 112 1779 C CASTAGNOLIoM MUCHNIK (ROME I F) R} * O ThEoRET 1L CALs KROLL i (FBAU:N}&H ELECT.  9/66
ANDERSON 60 PR 119 2050 H L ANDERSON,T FUJII,R H PILLER +  (EFINS) .
ASHKIN 60 NC 490 ASHKIN,FAZZINIFIDECARO,LIPMAN ¢ (CERN) :: N 146 AsueE‘SALu: 3;3: PANOFSKY Rj:?;ﬁf 62 62 HBC SEE NOTE N BELOW 6/66
MERRISON 62 ADVP 11 1 A W MERRISON (LIVERPOOL) N
SHAPIRO 62 PR 125 1022 G SHAPIRO,L M LEDERMAN (COLUMBIA) enane




PANOFSKY
CHINOWSK

HILLMAN
BUDAGOV

TIETGE

CZIRR
KOLLER
KOLLER
PETRUKH I
VON DARD

SHWE
BELLETTI
ouCLOS
EVANS
KUTIN

STAMER
VASILEVS

BRAUNSCH

REFERENCES
9 NEUTRAL PION (135,JPG=0--)I=1

51 PR 81 565 W K H PANOFSKY,R L AAMODT,J HADLEY {LRL)
54 PR 93 586 W CHINOWSKY,J STEINBERGER (COLUMBIA)
55 PR 98 1355 N KROLL oW WADA (COLUMBIA#NRLW)
59 PPS T4 92 CASSELS, JONES ¢ MURPHY y0L.NEILL (LIVENPOOL)
.59 PRL 3 478 HADDOCK s ABASHIAN,CROWE s CZIRR (it

59 NC 14 887 HlLLNAN.IlDDElKﬂO'.VAIAGAYlllAV‘YTINI(CERN'
60 JETP 11 755 BUDAGOV.VIKTIJR-DINELE’DV.ERFOLQV + - "(JINR)
60 NC 16 997 oW (EFH
61 PR 123 1014 R G GLASSER.N SEEMAN,B STILLER NRL)
61 PR 121 275 N P SAMIOS ICOLUHG[AOBNLI
62 PR 126 1844 SANIOS'PLANO.PRUDELL + (COLUMBIA+BNL)
62 PR 127 1324 J TIETGE.W PUESCHEL (MAX PLANCK INST)
63 PR 130 341 JOHN B CZIRR {LRL)
63 NC 2T 1405 E L KOLLERsS TAYLOR,T NUE!’IER {STEVENS)

SEE ALSO STAMER 6

63 SI1ENA CONF 208 V 1 PETRUKHIN,YU D PROKOSHKIN [¢]

63 PL 4 51 VON DARDEL y DEKKERS ¢ MERMOD, VAN FUTTENO(CENN)
64 PR 1368 1839 H SHWEsF M SMITH,W H BARKAS (LRL)
65 NC 40 A 1139 BELLETTINI.BEMPORAD,BRACCINI+(PISA+FIRENZE)
65 PL 19 253 OUCLOS+FREYTAG,HEINTZE + (CERN+HEIDELBERG)
65 PR 139 98. EVANS (OXFORD)
65 JETP LE" 2 263 KUTIN,PETRUKHIN, PROKOSHKIN (JINR)
66 PR 151 1108 STAMER, TAYLOR (KOLLER,HUETTER+ . (STEVENS)
66 PL 23 281 VASILEVSKY, VISHNYAKOV,DUNMN TSEV + (DUBNA) .
68 VIENNA ABS. 297 BRAUNSCHNWEIG,HUSMANN,LUBELSMEYER+ (BONN)

s S9EeREEE SEEEERERS

Data in parentheses have mnot

K 10 CHARGED K (494,JP=0~) I=1/2
10 CHARGED K .MASS (MEV)
L] 493.9 0.2 COHEN 57 RVUE +
L] 493.7 0.3 BARKAS 63 EMUL
: 493.78 0.17 GREINER 65 EMUL + VIA YAU DECAY T/66
“ e e s e s e
L AVG 493,8099 | . l!q AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
L] FIT 493.82 0.11 VALUE FROM CONSTRAINED FIT 6/68¢
10 CHAR.K LIFETIME (UNITS 10%¢-8)
* CHARGED K CONSTRAINED FIT .
OVERALL FIT OF LIFETIME, WIDTHS AND BRANCHING
RATIOS USES 45 DATA POINTS TO DETERMINE SEVEN
QUANTITIES. OVERALL FIT HAS CHISQ=71. MAIN
CONTRIBUTIUN {12.7) COMES FROM R19 OF AACHEN2
68 (WE SEE NO REASON TO REJECT THIS EXPERIPENT
AT THIS TIME)
T * CHAR. K LIFETIME
T «95 . 0.25 ILOFF 56 EMUL
T 52 1.60 0.3 0.3 EISENBERG 58 EMUL
T 1.21 0.06 0.06 BURROWES 59 CNTR
T 33 1.38 0.24 0.24 FREDEN 60 EMUL
T 1.25 0.22 0.17 BARKAS 61 EMUL
T 51 1.27 0.36 0.23 BHOWMIK 61 EMUL
T 293 1.31 .08 0.08 NORDIN 61 HBC -
T 11.24) .07) NORDIN 61 RVUE =~
T 1.231 0.011 0.011 BOYARSKI 62 CNTR +
T 1.2443 0.0038 FITCH 65 CNTR + 6/66
T 1.2265 0.0036 LQBKUVICI 66 CNTR + 9/66
T 1.221 0.011 o7 CNTR - 8767
T G (1.244) (0.005) GIACUNEI.L 67 CN + 8/67
T G GIACONELLI 61 VAI.UE JUST A CHECK ON APPARATUS
T . .
T AVG 1.2343 + .0052 = «0052 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.1)
T FIT +810 +003 VALUE FROM CONSTRAINED FIT

(SEE IDEOGRAM BELOW )

HEIGHT&D AUERAGE = 0.81016 = 0.00341
ERRDR SCALED BY 2.10

CHISQ = 13.2 CONLEV = 0.004

-FORD 67 CNTR

-LOBKDHICZ 66 CNTR

-FITCH 65 CNTR

*BOYARSKI 62 CNTR

R “NORDIN 61 HBC

—t -BHOWMIK 61 ENUL

—t -BARKAS 61 EMUL

— -FREDEN 60 EMUL

i -BURROWES §9 CNTR

—— -EISENBERG S8 EMUL

-TLDFF §6 EnUL
= o =3
] E 8 ]
: g 8 e
o o - -
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8/67

8/67
8/67

10/768%

cooco

been included in our averages.
10 LIFETIME DIFFERENCE,(#)={=)/AVGE. (PERCENT)
DT N THIS QUANTITY is A MEASURE OF CPT INVARIANCE IN W.l.
or. LOBKOWICZ 66 CNTR SEE NOTE L
o L asove IS THE unsr CDNSERVA"VE YALUE GUOTED BY AUTHORS
ot R 67 CNTR
or . e -
OT  AVG 20888 ~ ".1232 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
10 DECAY RATES DIFF.,(+)=(-Y/AV. (PERCENT)
DL ® DIFFERENCE IN K MUZ RATES ((le)-(M1-})/ML .
o1 -0.54 67 CNTR
0z nxrssn:r«:s IN TAU RATES  ((W2+)-(N2-))/W2
D2 0.04 FORD 67 CNYR
02 Zois0 n.«m FLETCHER 67 SPRK
2 eceses .
02 AVG -20638 ~ ".2045 AVERAGE (ERROR INCLUDES SCALE FACTCR OF 1.0)
D3 % DIFERENCE IN TAU PRIME RATES ((Né4)- (m-numucz
03 1{~0.007) (0.016)
10 CHARGED K PARTIAL DECAY MODES
g DECAY WASSES
Pl MU INEU) K Mu2 105+ 0
P2 PI PIO K P12 139+ 134
P3 PI PIO Pl- TAU 139+ 139+ 139
I ot TAU PRINE 139+ 134 134
P5 o ko210 NEU K Mu3 105+ 134s 0
P6 E PIQ NEU K €3 +54 134+ 0
P7 Pl+ PI- E+NEU K E+ 4 139+ 139+ .S+
P8’ PL+ PI+ E-NEU K E- & 139+ 139+ .5+
P9 Pl+ PI- MU+ NEU K+MU+ & 139+ 139+ 105+
P10 Pl+ PI+ MU- NEU KeMU- & 139+ 139+ 105+
P11 E NEU K E2 o5+ 0
P12 MU NEU GAMMA K MU RAD 105+ 0+ 0
P13 Pl P10 GAMMA K PI RAD 139+ 134+ 0
P14 Pl PI+ Pl- GAMMA TAU RAD 139+ 139+ 139+
P1S Pl E+ E- PLEE 139+ .5+ .5
Pl6 PI MU+ MU~ Pl MU MU 139+ 105+ 105
P17 PI GAMMA GAMMA Pl GAM GAM 139+ o+ o
P18 Pl E NEUTRING GAMMA P( E NEU GAM 139+ .5+ 0+
P19 INTO PL+ E- E- PI+E=E= 139+ .54 .5
P20 CNAR- K INTO P1 NEU NEU "P1 NEU NEU 139+ o+ [
10 CHARGED K DECAY RATES
W1 % CHAR. K INTO MU NEU (K NMU) (UN. 10%%6 SEC-1) (P1)
w1 51.2 0.8 FORD 67 CNTR +-
' creen ey
w1 FIT s1.542 +297°  VALUE FROM CONSTRAINED FIT
w2 * CHARG. K INTO PI PI+ PI- (TAU) (UN. 10"6 SEC—l) r3)
w2 4.496 0.030 FORD NTR 4=
w2 s cscosss
N2 FIT 42515 4028  VALUE FROK CONSTRAINED FIT
10 CHARGED K BRANCHING RATIOS
R a OLD DATA EXCLUDED
RL # CHAR. K INTO MU NEU (MU2) (UNITS 10%%-2) (PLI/TOTAL
RL © (58.5)  (3.0) BIRGE 56 EMUL +
RL 0 (56.9)  (2.6) ALEXANDER 57 EMUL +
R1 e eeea
RL FIT 63.650 286 VALUE FROM CONSTRAINED FIT
R2 * CHAR. K INTO PI P10 (PI2) 1UN1'$ 10¢%-2) (P2)/T0OTAL
R2 0 27.7) (2.7 GE 56 EMUL + .
R2 C (23.2) 12.2) ALEKINDER 57 EMUL +
R2 * (21.0) 10.6) CALLAHAN 65 PBC SEE R17
R2 = (21.6) (0.6) TRILLING 65 RVUE
R2, e te e .
R2 FIT 21.033 «301 VALUE FROM CONSTRAINED FIT
R3 @ CHAR. K INTO PL PIv PI-(TAU) (NITS love-2) (p3)/0TAL
R3 0 (5.6) (0.4) 56 EMUL
R3 O 16.8) (0.4) ALEX‘NDER 57 EMUL +
R} O 15.2) (0.3) TAYLOR 59 EMUL +
R3 5.7 0.3 61 XBC +
R3 2332 s.54 0.12 CALLAHAN 64 XBC +
R3 540 5.1 0.2 SHAKL BE 64 XBC +
R3 5.71 V.15 DE MARCC 65 HBC
R3 44 6.0 0.4 YOUNG 65 EMUL +
R3 e s o o RS
R3  AVG 5.5477 1112 AVkR‘GE {ERROR INCLUDES SCALE FACTOR OF l.4)
R3 FIT 5.575 039 VALUE FROM CONSTRAINED FIT
(SEE IDEOGRAM BELOW ) .
WEIGHTED AUERAGE = §.548 = 0.111
ERROR SCALED BY 1.39
cHIse = 7.7 CONLEV =°0.102
Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
8(x) (which are different
from the values shown here).
- .YOUNG 65 cnuL
. ..+ -.DE MARCO 6§ HBC
e N SHAKLEE 64 XBC
—t CALLAHAN 64 XBC
— - . N\ ROE 61 XBC
5 S S S S 3
] 8 3 3 8 8
H ° 4 2 “w N
< v w © < ~
CHARGED K TAU B.F. PI+PI-PIO (UN 10%=-2)

CHARGED K DECAY RATE (UNITS 10==8 SEC-1)

8/67

8767

6/66

9766

9766
6/66
6/66
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Data in parentheses have not been included in our averages.

R4+ CHAR. K INTO PI 2010 (TAU PRINE)UNITS 1030-2) (P4)/TOTAL R2z ¢ POSIT.K INTO (PIs PI- MU+ NEU)/TAULUNITS 1oee-41 191/ (P3)
R4 O (2.1) (0.5 . 56 EMUL + R22 -5 € INER 64 EMUL 8766
R4 0 (2.2) (o.u ALEKANDER 57 EMUL + R22 7 Z 57 l-55 BlSl 67 DBC ¢+ 11767
R4 © .5 0. TAYLOR 59 EMUL +
R4 oy 9 oy FE 1767 | R23 ¢ CHAR. K INTO (E PIO NEU)/(MUZSPIZ)UNITS 1044-2)(P6)/(P14P2)
. R23 1679  5.89 0.21 ER 66 SPR 8/67
N s 1.8 02 SHAKLEE 64 xoc ¢ LT H g2 sl e.te 0.22 ESCNSTRU_‘ 68 SPRK + 3/68¢
R4 A S750 - RROR A . R23 e iaveeees
o 1703’ .q::‘ A Ny SLIOES STpLE FACTOR OF 1.0) R23 AVG 6.0187  .1519 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
. R23 FIT 5.737 <089 VALUE FROM CONSTRAINED FIT
RS ¢ CHAR. K_INTO WU PIO NEU (N TS 1048 (PS)/TOTA )
RS O T 12.8) “(1.0) Ui (UNI 2 v 5:’5"[‘[ . s L R24 » CHAR. K INTO (PI PIO)/(MU NEUY . 5 p2)/7(P1)
RS 0 (5.9)  (1.3) ALEXANDER 57 ENUL + R24 0.3253  0.0065 AUERBACH 67 SPRK + 8767
RS . o TAYLOR 9 EMUL + R24 . D I I
e L s e v 59 EnuL R24_ FIT 330 .006  VALUE FROM CONSTRAINED FIT
RS FIT <182 o141 VALUE FROM CONSTRAINI FIv
! 3 : O CONSTRAINED F1 R25 o CHAR. K INTO (E PIO NEU)/ (MU NEU) ALY orer
R6 * CHAR. K INTO E P10 NEU ( T - P6)/TOTA R25 . 472 0.0 AUERBACH 67 SPR 6
R6 O ¢ (35 ! ) €3 (UN:GS 10 i' MUL i }/oTAL R25 *. THE VALUE .01850--0025 GIVEN IN THE ABOVE REF IS AN AVERAGE CF
R6 O (S.1) ALEXANDER 57 EMUL + R25 ® AUERBACH 67 R25 AND CESTER 66 R23.
‘R& 5.0 ROE 61 X8C 11767 R25 960 <0775 0033 BOTTERIL1 68 SPRK + 5/68%
R6 429 6-1 SHAKLEE 64 XBC <+ 11767 R25 S6l 0.069 0.006 GARLAND 68 SPRK + “©/689
R6 ccecsscces R25 .
R6  AVG 411794 +2572 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) R25 AVG 026 “AVERAGE (ERROR INCLUDES SCALE FACTOR OF .1.0)
R6 FIT 4.858 +073 VALUE FROM CONSTRAINED FIT R25 F1T -001 VALUE FROM CONSTRAINED FIT
. » - y e~ R26 * CNAR- K lN'U (NU PID NEU) /(MU NEU) tPS)/Z(PL)
R? POSIT.K INTO Pi+ PI- E+ NEU  (UNITS 10%¢-5) (PT)/TOTAL R2e CHAR, K INTO NEU) ac 67 spak' D aret
R8 * POSIT.K INTO PI+ PI+ E- NEU (UNITS 10¢*-7) . (PBI/TOTAL :gz ‘2‘ 0.055 o.co‘ CARLAND 8 SPRK 4sese
Rr8 20. OR LESS BIRGE 65 EBC .+ 95 PER CT CONF  8/66 T e e e sieas
. . Y 68 Hi M . + | R26 ave 20572 .0030 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
Re ° 7.0 . OR LESS £ 8 HLec CL=95 pC 11768 R26 FIT <050 «002 VALUE FROM CONSTRAINED FIT
R ¢ o NTO PI+ PI- M NEU (UNITS 10¢¢-5] P9)/TOTA
R9 T Tra s M akse. line o rmc oA 8766 | R27 ¢ -CHAR. K INTQ (MU NEU)/(TAU) rnen
R27 R 427 (10.38) 10.82) YOUNG 65 E T 9766
RI0 ¢  POSIT.K INTO PI+ PI+ MU~ NEU (UNITS 10%%-6) (P10)/TOTAL Aoy R DectTed  Phon OVERALL.FLT BECAUSE YOUNC 65 CONSTRAINS HIS RESULTS TO
R10 0 3.0 OR LESS. ' v“]M;E 65 FBC + 95 PER CT CONF 8766 R27 R TO ADD UP TC l. ONLY YOUNG. MEASURED MU2 DIRECTLY.
N R27 - e e o s o
RIl *  CHAR. K INTO E NEU (UNITS 1098-5) (PL1I/TOTAL . R27 FIT 112416 «102  VALUE FROM CONSTRAINED FIT
* . R =0.
A1l P2 T 1.3 oowen et :2:: 3 conev=0.9s Lol e e CHAR. K INTO (E NEU)/(NU NEU) (UNLTS 10%%-5)  (P1LI/(PL)
R1l *  BOWEN RESULT SHOULD BE CORRECTED TO 1.9(+1.7,-1.2) BECAUSE CF Rr28 1.9 0. BOTTERILL 67 SPRK + 11767
RIL # K¢ TO €+ NEU GANMA DECAYS BEFORE COMPARING WITh BOTTERILL 67 R28 29+ CHAR. K INTO (MU PIO NEUI/(E P10 NEU) P5)71p6) ,
. ; P R29€ 1509  0.703  0.056 -CALLAHANL 66 HLBC 6/68%
R12 #  CHAR. K INTG MU NEU GAMMA  (UNITS 104¢-5) (P12)/70TAL R, Lo (@0 (a.nzz) “Moen's 88 e Lorees
3 AR. 0 0 GAMKMA oe- Pi3)/70TAL’ R29 13371 OTTERIL2 68 SPRK + 6768+
MM L N e 0 et eae T R sses0 mev eres | R29 A onLy INDIVIDUAL RATIOS mcwusu IN FIT--SEE R19 AND R20-- 11/68%
. R29 cvesvense
Rl4 * HAR. K TC P1 Pl+ PI~ GAHNA(UN"S 0%¢-4) (P14)/TOTAL R29 AVG l63 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
n:g CHAR. 1,{)" ° lo.g ' STA ! 65 ENUL + HToTaL. 8/66 R29 FIT . VALUE FROM CONSTRAINED FIT
- . . R29C FROM TNIS EXPERI“ENT WE USE ONLY THE MU3/E3 RATIO AND DO NOT
RIS ®  CHAR. K INTO PI E+ E< (UNITS 1008-6) (P15)7TOTAL [R29C  INCLUDE IN THE FIT THE RATIOS MU3/TAU AND E3/TAU, SINCE
RIS 1 1.1 OR LESS CAMERINI 64 FBC + 8766 | R29C  THEY SHOW LARGE DISAGREEMENTS WITH THE REST OF THE DATA.
RIS * 0.4 OR LESS CLINE 67 FBC + 11767 N . AMMA GANMA/TOTAL (UNITS 1008-4)(P
R15 4.6 OR LESS BISI 67DBC + 90 PER CT CONF 11767 e CHAR '.‘.{"mn;'tg“ A GAMMA/TOTALIUNITS 10es s (PLTI/TOTAL s/68s
Rle »  ChAR. K INTO PI HUs MU= (UNITS Lowe=6) o SPISIIOTAL  owe  sree | R3L * CHAR. K INTO I E NEU GAMNA/PL E NEU o (Paves et
R3 0.008 H 6
R16 36 GRS BISI ° 67T DBC ¢ 90 PER CT CONF  11/67 t 0-012 BELLOTTL 67 HLBC +
R32 ¢  CHAR. K INTO (PI2 + MU3)/(TOTAL) (P24P5)/TOTAL 11/67
RI17 ¢ CHAR. K INTO (PI PI0)/TAU (P2)/1p3) R32 ¢ WE COMBINE THESE TWO MODES FOR EXPTS MEASURING THEM IN XENON BC .
R17 134 3.24 0.3% YOUNG 65 EMUL ¢ 8/66 | g3z ‘e PBECAUSE OF DIFFICULTIES OF SEPARATING THEH THERE
RIT 1045 3.9 0.15 -CALLAHAN 66 FBC + 9766 | p3z 23.4 11 o1 X6 ¢ 1s67
e e e e eas . R . " 7
R17 AVG 308427 . .2659 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.9) R BEe 24 %, Saee o4 c o /e
RLT FIT 3.772 - .062  VALUE FROM CONSTRAINED FIT R32 AVG 9802 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.4)
R18 ¢  CHAR. K INTO (PT 2p101/TAY (P41/(P3) Raz FIT 274 VALUE FROM CONSTRAINED FIT
Rls 2027  0.303 0.0 81st 65 HeHL ¢+ 8/66  1g33 ¢ K- INTO PI+ E~ E~/TOTAL (UNITS 10%%-5) (P19)/TOTAL
e R I R YOUNG* 65 EMUL ¢ 8/66  R33 &  TEST OF LEPTON NUMBER CONSERVATION
R18 AVG 13037 90 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) k33 1.5 OR LESS CHANG 68 HBC - CL= 3768
Rl FIT =305 008  .VALUE FROM CONSTRAINED FIV R34 # CHAR. K INTO PI NEU NEU/ TOTAL (UNITS 10%%-4)  (P20)/TOTAL
R19 o CHAR. K INTO (MU PIO NEU)/TAU P5171p3) . frie e 1.0 OR LESS CAMERINI 68 + TEST NEUTR.CURR. 11/68%
R19 ° 2175 - 0.632  0.035 8IS1 65 HeHL + sr66 | .
R19 38 0.90 0.16 YOUNG - 65 EMUL + 8/66 )
Rg 1s05  0.510 o.017 AACHEN 2 68 HLEC ¢ 11/68¢ THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRCRS GREATER THAN o5
ceeeseene
R19 AVG 15366 ".0478 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 3.1) P1 P2 —.846
R19 FIT «571 025 VALUE FROM CONSTRAINED FIT
(SEE IDEOGRAM BELOK )
+
UEIGHTED AVERAGE = 0.S366 + 0.0478 K" Form Factors
" ERROR SCALED BY 3.14
CHIS@ = 9.9 CONLEV = 0.002
The parameter £ can be determined in
Values above of weighted .
average, scale, etc. for three different ways:
readers convenience. The °
data were actually proc- (1) b N the K
essed by program AHR, measurin; i
which calculates its own Y g € p3/Ke 3 branchmg
values of SCALE, x, and . . . N .
6(%) (which are different ratio and comparing it with the theoretical
from the values shown here).
ratio as given in terms of ¢:
+}f- -} e -----...ARCHEN 2 6B HLBC
65 EMUL T 2
b (K 3)/T(K_3) =C,+C, Ret+C, |¢]|
3 e3 1 2 £ 3 £
S S )
: 2 e €
) c - - )
CHARGED K INTO (MU PIO NEU)~(TAU) + C4 )\+ + C5 7\_ Re g’
R20 ¢ CHAR. K INTO (E PIO NEUN/TAY (P61/(P3)
. 0.06 - BORREANI 64 Hi ]
R20 37 0.90 0.16 YOUNG 65 E:ﬁl. e :;:: where the Ci are calculable constants;
:;g §;:; 0.:§ 0.09 BELLOTT2 67 HLBC 11767 . . )
r20 L oees o0z AACHEN 2 68 HLBC + 11768+ (2) by measuring the 7 or lepton momentum
R20 AVG «B8566 +0192 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) . .
R20 FIT <871 .013  VALUE FROM CONSTRAINED FIT spectra and comparing them with the pre-
R2Le POSIT.K INTO (Ple PI- E¢ NEU)/TAULUNITS 10%4-4)(P71/(P3) s s
R21 6.7 1.5 65 dicted spectra, which i
H K & BIRGE 65 Fac_ J2rse P , are functions of £ (see,
R21 AVG “6.0265 © ".3964 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.01 for example, BRENE 61).




Data in parentheses have
(3) By measuring the muon polarization in

K’l3 decay. In the rest frame of the K the B
is expected to be polarized in the direction X
with P = A/1&|, where X is given (CABIBBO
64) by

- B,
X= a1(g)pp-az(§)l§$; [y -E )

+(B B NE, ~m /1B, 2)1+8,

my Im & (a)(F, XF,).

If time-reversal invariance holds, we expect
¢ to be real, and thus expect no polarization
perpendicular to the K decay plane,

The value of £ obtained by using the p
polarization does not seem to be in agree=~
ment with the value determined by using
spectra and branching ratios, for reasons
not yet understood (WILLIS 67, CRONIN 68).
For this reason we list the experiments that
use polarization measurements separately,
and call their values gB. We group the mea-
surements that use spectra and branching-
ratio information, and call their values E,A,

If the AL = 1/2 rule holds, we expect the
values of X+ and of £ to be the same for k'
and Ko

L
We also list the experimental upper

decays.

limits for the form factors of the scalar and
tensor parts of the matrix element (to be
added to the matrix element written in the

text).

WEIGHTED RUERAGE = 0.014 % 0.141
ERRDR SCALED BY 1.46
CHISO = 23.5

CONLCY = 0.01S

+ GARLAND 68
€8

68

SPRK
PBC

SPRK
HLBC
SPRK
FRBC
FRBC
FRBC
HBC

XEBC
XEBC
EnUL
XEBC

“GIACONELL
BROUN

c
o

.000:
4.000

~
)
F-¢F+ FOR CHGD K DECAY (FROM SPECTRA)

2
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not been included in our averages.
10 CHARGED K FORM FACTORS
F+ AND F- ARE FORM FACTORS FOR THE VECTOR MAVRIX ELEMENT
FS AND FT REFER TO THE SCALAR AND TENSOR TERM
XIA & XIA = F-/F+ (DETERMINED FROM SPECTRA AND KMU3/KE3)
XIA 76 +1.8 1.6 62 XEBC ¢ MU+,PIO0 SPECTRA
XA 87  +0.7 0.5 GIACOMELL 64 EMUL + MU+ SPECTRUM
XI1A -0.1 .7 JENSEN 64 XEBC + MU+,P10 SPECTRN
XIA =0.17 0.75 0.99 SHAKLEE 64 XEBC ¢+ KMU3/KE3
X1A +0.6 0.5 81SI 65 HBC + KMU3/KE3,MU SPEC
XIA * BTNN 40.2 AND +1.4 curTs 65 SPRK + MU+ SPECTRUM
XIA 1509 +0.4 0.4 0.22 CALLAHAN 66 FRBC + KMU3/KE3
XIA 2648 0.0 1.1 0.9 CALLAHAN 66 FRBC + MU+ SPECTRUM
XIA 444 40,72 0.37 CALLAHAN 66 FRBC + PIO SPECTRUM
XIA +0.75 0.50 AUERBACH 67 SPRK + KMU3/KE3
XIA ~0.60 0.20 AACHEN 2 68 HLBC ¢ KMU3/KE. NOTE B
XIA 13371 -0.08 0.15 BOTTERIL2 68 SPRK ¢ KMU3/KE. NOTE B
x1a T8 -o.s 0.3 EISLER 68 PBC 4 PlO SPECTAUN
XIA 6 68 SPRK ¢ KNUI/KE3
XA B AssURes Lm-.ozz - INSENSITIVE 10 Lo
XIA PR
XIA AVG 20139 * ".1408  AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)
(SEE IDEOGRAM BELOW )
X1B ¢ XIB = F-/F¢ (DETERMINED FROM MU PULARIZATION IN KMU3)
X18 & MEAS OF XI USING POLARIZATION 1S LESS SENSITIVE TO FORM FACTCR
XIB & VARIATIONS.
XI8 2100  ¢1.2 2.4 1.8 BORREANI 65 PBC + POLARIZATION
x18 397 -l.4 1.8 CALLAMAN 66 FRBC + TOTAL POLAR.
XIB 2950 ~-0.7 0.9 3.3 CALLAMAN 66 FRBC + LONG. POLAR.
X1i8 6000 -1.0 0.3 AACHEN 68 FRBC + TOTAL PCLAR.
XI8 3133 =-0.95 0.3 cuTTS 68 SPRK + TOTAL POLAR.
XI8 . o oo
XIA AVG 42086 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FS ® FS/Fe+ RATIO OF SCALAR TO F+ COUPLINGS (ABS. VALUE)
FS 0.23 OR LESS BOTTERILL 68 SPRK €L=90 PERCENT
ET % FI/Fs RATIO OF TENSOR TO F4 COUPLINGS (ABS. VALUE)
FTo» 0.58 OR BOTTERILL 68 SPRK €L=90 PERCENT
LNe ®  LAMBDA ¢ (LINEAR ENERGY DEPENDENCE OF F IN KE3 DECAY)
LHe &  FOR RAD. CORR. TO THE DALITZ PLOT, SEE GINSRERG 67.
Lue s 217 (00,0301 (.045) BROWN 62 XEBC ¢ PIO SPEC(NO R.Co
LMe ¢ 230 204)  (505) BORREANI 64 HBC + ¢ SPEC,ND R.C.
Dhe o 307 (Combier  (ooan JENSEN 64 XEBC + PIO SPECIND R.C.
Lhe B 5T (40,0251 (.018) BELLOTTI 66 FBC + SEE NOTE 8 BELOW
UMe & 8564  10.045) 017)  (0.018)BELLOTT2 67 FBC + SEE NOTE B BELOW
LMe B BELLBTTS 67" REPLALES SELLOTTL 86.USES DALITZ PLOT WITH RAD. COR.
UMe ® 1393 (+0.016)  (.016) 67 SPRK + DLTZ PLT,NG R.C.
Che o '313 (90:026)  (.013)  (.0L4IKALNUS 67 FBC. + E-pl SPECIND AcCe
LMe 917000  (.08)  (.06) BOTTERILL 68 SPRK ¢ E SPEC USES RuCa
LMe » 90 (-0.02) (0.08) (0.12) EISLER 68 PBC + P10 SPLC,NO R.C.
*48888
REFERENCES
10 CHARGED K (4944JP20-1121/2
BIRGE 56 NC 4 834 BIRGE,PERKINS,PETERSON, STORK (WHITEHEA (LRL)
ILOFF 56 PR 102 921 ILOFFsGOLOHABER LANNUTTI,GILBERT + (LRL)
ALEXANDE 57 NC 6 ALEXANDER s JOKNSTCN,OCEALLAIGH (DUBLIN INST)
COMEN 57 FUND. cnus ans. € R COHEN,K N CRCWE,J DUMOND  (AT$LRLCIT)
EISENBER 58 NC ELSENDERGKOCH LOHRAAN,NIKOLIC o (BERN)
BURROWES 59 PRL Z ll' BURROWES »CALDWELL,FRISCHoHILL ¢
TAYLOR 59 PR 114 359 S TAYLOK s HARR 15+ GREAR LEE +BAUNEL (COLUMBIA}
FREDEN 60 PR 118 564 S C FREDEN,F C GILBERT,R S WHITE (LRL)
BARKAS 61 PR 124 1209 BARKAS s DYERyMASON,NORRIS,NICKOLS,SMIT (LRL)
BHOWKIK 61 NC 20 857 B BHOWMIK,P C JAIN,P C MATRUR (DELHI UNIV)
BRENE 61 NP 22 553 BRENE,EGARDT,QVIST ’
NORDIN 61 PR 123 2166 PAUL NORDIN JR (RLy
ROE 61 PRL T 346 RCE, SINCLAIR,BROWN,GLASER + (MICH+LRL)
BOVARSKI 62 PR 128 2398 BOYARSKI ,LOH,NIEMELA,RITSCN (MLT)
BROWN 62 PRL 8 450 BROWN,KADYK s TRILLING ,ROE+ (LRLyMICH)
BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMAN (LRL)
BIRGE 63 PRL 11 35 BIRGE,ELY,GIDAL,CAMERINT +  (LRL#WIS+BARI)
ADAIR 64 PL 12 67 ADAIR,LEIPUNER (YALE, BNL)
BORREANT 64 PL 12 123 G BORREANI,G RINAUDO,A WERBROUCK  (TURIN}
CABIBBO 64 PL 9 352 CABIBBO,MAKSYMOWICLZ (CERN)
ALSO 64 PL 11 360 CABIBBO,MAKSYMUWICZ ({CERN)
ALSO 65 PL 16 T2 CABIBBO, MAKSYHUNICZ CERNY
CALLAHAN 64 PR 136 B 1463 A CALLAHANSR MARCH,R STARK {WISCCNSIN)
CAMERINI 64 PRL 13 318 CAMERINI ,CLINE,FRY,POWELL (WISCONSIN+LRL)
CLINE 64 PRL_ 13 101 D CLINE, W F FRY (WISCONSIN)
GIACOMEL 64 NC 34 1134 GIACOMELLT,MONTI,QUARENT+ {BOLOGNA,HUNICH)
GREINER 64 PRL 13 284 D GREINERy W OSBORNE, W BARKAS LRL)
JENSEN 64 PR 136 Bl431 JENSEN, SHAKLEE JROE » SINCLAIR (MICHIGAN)
SHAKLEE 64 PR 136 B 1423  SHAKLEE,JENSEN,ROE,SINCLAIR (HICKIGAN)
HWEIGHTED RAUERAGE = ~0.156 = 0.156
ERROR SCALED BY 1.78
CHISO = 41.3 _ CONLEV =" 0.000
* + + ‘GARLAND 68 SPRK KHU3/KE3
EISLER 6B PBC PI0 SPECT
cutTS 68 SPRK TOT. POL.
BOTTERIL2 68 SPRK KMU3/KE3 .
ARCHEN 2 €8 HMLBC KMUI/KE.
AACHEN 6B FRBC TOT. POL.
AUERBACH 67 SPRK KNUI/KED
CALLAHAN 66 FRBC LNG. POL.
CALLAHAN 66 FRBC TOT. POL.
CALLAHAN 66 FRBC PIO SPECT
*CALLAHAN 66 FRBC nu+ SPECT
+ ‘CALLAHAN 66 FRBC KMU3/KE3
- ‘BORREANI 6§ PBC POLARIZ.
-BISI €5 HBC KMU3/KEJ
*SHAKLEE 64 XEBC KMU3/KE3
JENSEN 64 XEBC NUsPI SPC
GIACONELL €4 EMUL nu+ SPECT
< BROUN 62 XEBC Nu,PI SPC
S S S S >
3 8 3 H 2
> & & & & &8
- ~ ° ~ < <
T ) .
E-/F‘ FOR K+ DECAY quTH xIA ﬂNQ X;‘B_{

129

8/67

8767

8/,
10/68%
6/68%

11/68%

8766

8/66
8/67

8767
8/67
8/67
11767
11767
8/67
8/67
6/68%
6/68¢



130 REvIEwWs OF MoODERN Pavsics - JaNUAry 1969

STABLE PARTICLES

Data in parentheses have mot been included in our averages.

BIRGE 65 PR 139 8 1600 BIRGE,ELY,GIDAL,CAMERINI(CLINE + (LRLWIS) BURNSTEI 65 PR 138 B 895 R A BURNSTEIN,H A RUBIN (MARYLAND]
8Is1 65 NC 35 768 BISI,BORREANI +CESTER ,FERRARD + (TURIN) Kim 65 PR 140 B 1334 J K KINJL KIRSCH,D MILLER {coLumalA)
81s1 &5 PR 139 8 1068 BISIJMARZARI-CHIESA,RINAUDD  { TURINDs INFN) BALTAY 66 PR 142 932 BALTAY, SANDHEISS, STONEHILL + (YALE+BNL)
BORREANI 65 PR 140 B1686 BORREANT »G1DAL o R INAUDO » CAFOR 104 (BART » TURIN) FITCH 67 PR 164 1711 FITCH,ROTH,RUSS, VERNON (PRINCETON)
CALLAHAN 65 PRL 15 129 A CALLAHAN,D CLINE (WISCCNSIN) MILL 68 PR 168 1534 HILLROBINSON, SAKITT,CANTER  (BNL,CARNEGIE)
CAMERINI 65 NC 37 1795 CAMERINI ,CLINE s GIDAL {KALMUS s KERNAN (KIS +LRL) -
CLINE 65 PL 15 293 A CLINE,¥ F FRY (WISCCNSIN)
CuTTS 65 PR 138 B969 CUTTS,ELIOFF,STIENING (LRL) hdadddd e
DEBOUARD 65 PL 15 58 DEBOUARD, DEKKERS » JORDAN+ {HUNICH 4 CERN+CRSAY) *
DE MARCO 65 PR 140 B 1430 DE MARCO,GROSSO4sRINAUDOD ( TURINO+CERN) (o) 12 SHORT-LIVED NEUTRAL K (498, JP=0-) I=1/2
ALSQ 68 PR 169 1045 SAYERBEALL yDEVLIN, SHEPHARD+ (D +PPA+PALNER)
FITCH 65 PR 140 B 1088 FLTCH,QUARLES,WILKINS  (PRINCETONSHT WOLYK) S 12 KOS LIFETIME (UNITS 10%¢-10)
GREINER 65 ARNS 15 67 QUOTED BY BARKAS L)
STAMER 65 PR 138 B 440 sunEk.nuE"El.unLLsk.uvwn.cawunn |srsn T 0 90 (1.07)  (0.13)  (0.13) BOLOY 58 cc
TRILLING 65 UCRL 16473 GEORGE H TRILLIN RL) LI 51§ ‘° :" - -‘l’gl (g Fedy :g:::"" 39 "gc
TRILLING 65 IS UPDATED FROM 1965 ARGONNE cun; PAGE
ywm'f, 65 UCRL 16362 POH-SHIEN YOUNG (THESISsBERKELEY) (LRL) T oo OLD EXPTS WITH LOW STATISTICS NOT mcu.un:n IN AVERAGE. 6/68¢
ALSO 67 PR 156 1464 P-S YOUNGsW+Z.OSBORNE,W.H. BARKAS (LRL) 7 0.94 0.05 0.05 BERTANZ Hac
v soa 0.87 0.05 CHRETIEN 63 PBC
BELLOTTI 66 PL 20 690 BELLOTTI,FIORINI (PULLIA+ (MILAN) T 545 0.86 0.04 KREISLER 64 SPRK
CALLAHAL 66 PR 150 1153 CALLAHAN,CAMERINI#+(WISCoLRL,RIVERS [DE4BARI) ¥ 0.866 0.016 ALFF-STEL 66 SPRK 3/66
CALLAHAN 66 NC 44A 90 A C CALLAHAN (WISCONSIN) T s12 0.90 0,06 0.05 AUERBACH 66 SPRK 8/67
CESTER 66 PL 21 343 CESTER,ESCHSTRUTH,ONEILL#  (PRINCETCN-PENN) T 4500 0-92 0-0* “U" 66 "BC 6/66
CESTER 66  SEE ALSU roumms 1 OF AUERBACH 67 T 8 4) ~BODE 66 SP 9/66
LOBKOWIC 66 PRL 17 LOBKOWICZ,MEL1SSINOS JNAGASHIMA+  {ROCH+BNL) T B Kxos LIFETINE uur ms PRIMARY oumvnv MEASURED Tn THEs exer. 6/68%
BELLOTT1 67 NEIUELBERB CDNF BELLOTTI,PULLIA (FILAN) T 5coo 0.843 0.013 RSCH &6 6/66
BELLOTT2 67 NC 52A 1287 BELLOYTI,FIORINI,PULLTA (FILAN) I ;g:gg g ::g g 005 nunn.u “ "BC z;’;g:
81sl 67 PL 258 572 BISI,CESTER,CHIESA,VIGONE (TORIND) -0
BOTTERIL 67 PRL 19 982 BOTTERILL,BROMN,CORBETT,CULLIGAN + (OXFORD) T H HILL 68 GIVES A BETarLED DISCUSSTON OF SYSTERATICS ENCOUNTERED I
BOTTERIL 67 SEE ALSO BOTTERILL 68 ; H IN THIS TYPE OF EXPERIMENT.
PR W ANN, MCFARLA| HES+ R R I
BOWEN 6T PR 134 1314 BOMEN, HANN, MCFARLANE (HUGHES# (PENN-PRINCETO) T AV .8619 + .0062 - .0062 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2)
CLINE 67 NEIDELBEN; conr CLINE,HAGGERTY, SINGLETON,FRY+  (WISCONSIN)
ﬂ.et:usk 67 PRL 19 FLETCHER ,BEIER , EDNRADS y ¢ (ILLINDIS)
67 PRL 18 121« +LEMONICK, NAUENBERG , P IROUE (PRINCETON)
GIACONEL 67 BNC 11056 GIACOMELLE(KYCIA,LI, TEIGER (BNL) 12 KOS PARTIAL DECAY MODES
GINSBERG 67 PR 162 1570 EDWARD S GINSBERG * (U, MASS BOSTON) ses
INLAY 67 PR 160 1203 IMLAY, ESCHSTRUTH, FRANKL IN¢ (PRINCETON) DECAY PASSE
KALMUS ~ 67 PR 159 1187 KALMUS , KERNAN (LRL) P1 KOS INTO P1# PI- 139+ 139
WILLIS 67 HEIDELBEKG 273 W J WILLIS -RAPPORTEUR TALK (YALE) P2 KOS INTO PIO PLO 1344 134
3 KOS INTD MU+ MU~ 105+ 105
AACHEN 68 NC 56A 1106 AACHEN-BAR ~BERGEN-CERN-EP~NIJNE (EN-ORSAY+)
AACHEN 2 68 PL 278 586 AACHEN-BARI-CERN-EP-ORSAY-PADOVA (VALENCIA)
BATTERIL 68 PR 171 1402 BOTTERILL,BROWNCORBETTCULLIGAN®  (CXFORD)
BOTTERI1 68 PR 174 1661 BOTTERILL,BROWN,CLEGG,CORBETT,+ (OXFORD) 12 KOS BRANCHING RATIOS
BOTTERI2 68 PRL 21 766 BOTTERILL¢BROWNsCLEGG,CORBETT + (OXFORD)
CAMERINI 68 VIENNA ABS. 537 CAMERINI,CLINE,LJUNG (WISC) Rl % KOS INTO {PI+ PI-)/TOTAL (P1)/70TAL
CHANG 68 PRL 20 510 CHANG, YOOH , EHRLICH  PLANO# ( MARYLAND RUTGERS ) RL 0.68 0.04 CRAWFORD 59 HBC
j RL 0.70 0.08 COLUMBIA 60 HBC
CHEN 68 PRL 20 73 CHEN,CUTTS KIJEWSKI,STIENING + (LRL,MIT) :: v (0.740)  (0.024) ANDERSON 62 HBC
CRONIN 68 VIENNA CONF RAPPORTEUR TALK (PRINCETON) L A A
CUTTS _ 68 PRL 20-955 CUTTS,STIENINGWIEGAND, DEUTSCH - (LRL,MIT) Rl AVG 16840 ~ .0358 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
EISLER  68-PR 169 1090 EISLER, FUNG yMARATECK JMEYER s PLAND  (RUTGERS) RLFIT -84 <01l VALUE FROM CONSTRAINED FIT
ELY 68 PR TO BE PUBL ELY,KALMUS + (LRLAUCLA+WISC)
ESCHSTRU 68 PR 165 1487 ESCHSTRUTH, FRANKL [Ny HUGHES + { PRINCETON , PENN) R2 '+ KOS INTO (P10 PIO)/TOTAL (P2)/707AL
GARLAND = 68 PR 167 1225 +TSIPIS,DEVONS,RGSEN+ (COLUMBIA,RUTGyWISC) :g g-;z g~3: g‘:erfz‘“’ :g ::2
HER 6 NNA ABS. HERZO,BANNER s BE [ER y BERTRAM,EDHARDS + . .
ERZ0 8 VIE S. 300 (N 1BETER, BE ' DS + (ILL) k2 o.2¢ 0 0ts v o0 poc
QUANTUM NUMBER DETERMINATIONS NOT REFCRRED TO IN THE DATA CARDS /2 1066 0.335  0.0l4 BROWN 63 x8C
R2 198 0.288  0.021 CHRETIEN 63 PBC
NF 37 LOCK , LENDTNARA , MONA + GNA R2 D T
BLOCK .62 CERN CONF 371 BLOCK,LENDT +HONARL {NHU+BOLOGNAD RZ2 AVG .3161  .0135 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
eanene R2 FIT 316 .011 VALUE FROM CONSTRAINED FIT
eerees (SEE IDEQGRAM BELOW )
o 11 NEUTRAL K (JP=0-) 1=1/2
WEIGHTED AUERAGE = 0.3161 & 0.013§
11 KO MASS (MEV) ERROR SCALED BY 1.26
2 NLEY .
" 498.1 0.4 cmnsreus 64 SPRK cprse = 4.7 CONLEU = 0.155
u 2223 497.44 0.33 65 HBC KO FROM PBAR P 6/66
" 4500 498.9 0.5 BALTAV 66 HBC KO FROK PBAR P 6/66
" 497,44 0.50 FITCH 67 SPRK 11767 Values above of weighted aver-
L e s e s e 0 o e age, scale, etc. for readers
n AV 497.8653  .3158 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5} convenience. The data were
Mo FIT 497.76 0.16 VALUE FROM CONSTRAINED FIT 6/68% actually processed by program
(SEE IDEOGRAM BELOW ) AHR, which calculates its own
values of SCALE, x, and 8(x)
WEIGHTED AVERAGE = 497.B6S % 0.316 (which are different from the
ERROR SCALED BY 1.S3 values shown here).
CHISG =. 2.0 CONLEV = 0.072
Values above of weighted aver- ‘CHRETIEN 63 PBC
age, scale, etc. for readers BROWN 63 XBC
convenience. The data were -BROUN 61 X8C
actually processed by program BAGLIN 60 PBC
AHR, which calculates its own .CRAMFORD E9 HBC
values of SCALE, x, and §(x)
(which are different from the
values shown here). S S S S
2 3 8 8
3 2 i I ?
- S " < v
° o ° °c c
K SHORT B.F. INTD 2 PIO ~ TOTAL
—_—t +« FITCH 67 SPRK
“BALTAY 66 HBC R3 ¢ (KOS mvo ph n‘ PID)/IKOS INTO uo PI- PID)
—_ -KIn 65 HBC r3 0.45 BEHI 66 HLBC 90 PER CT CONF  8/66
e -CHRISTENS 64 SPRK
R4 # KOS INTO (MU+ MU-)/CHARGED (UNITS 10%%-5) P31/0P1)
R4 10.0  OR LESS BOTT-BODE 67 SPRK 90 PER CT CONF  8/67
M O] ) 0
© ~ @ Y o serees
@ Y a 4 3
< s < < » REFERENCES
NEUTRAL K MASS (HEV) 12 SHORT-LIVED NEUTRAL K (498, JP=0-) I=1/2
BOLDT 58 PRL 1 150 € BOLDT,D O CALOKELL,Y PAL MIT)
CRANFORD 59 PRL 2 266 CRAWFORD,CRESTI,00UGLASS ,GCOD,TICHO + unu
BAGLIN 60 NC_ 18 1043 BAGLIN, BLOCH:BRISSONSHENNESSY ¢  (PARIS EP)
11 KO-K CH. MASS DIFFERENCE (MEV) BIRGE 60 ROCH CONF 601 R W BIRGE.P P ELY [LRL+WISCCNSIN)
BOWEN 60 PR 119 2030 BOMEN, HARDY , REYNOLDS o SUN, HCORE® [PRINCE+ONL )
0 3.9 0.6 ROSENFELD 59 HBC - COLUMBIA 60 RUCH CONF 721 M SCHWARTZ + (COLUMBIA)
0 5.4 1.1 CRAWFORD 59 HBC + MULLER 60 PRL 4 41 MULLER s BIRGE , FOWLER, GOOD4PICCIOMI ¢ (LRL+BNL)
0 9 3.90 0.25 BURNSTEIN 65. HBC =
0 7 3.m 0.35 KIM 65 HBC = K- P TG KO N 6/s68%| BRONN 61 NC 19 1155 BROMN, BRYANT  BURNSTE IN, GLASER \KADYK+ (MICH)
0 417 3.95 0.21 HILL 68 DBC +  K+D TO KOPP 37688 | FITCH 61 NC 22 1160 V FITCH,P PIROUE,R PERKINS  (PRINCESLASL)
0 e e e Go0D 61 PR 124 1223 GOOD,MATSEN (MULLER 4P ICCIONT ¢ (LRLY
D AVG 3.9163 -1408 AVERAGE {ERROR INCLUDES SCALE FACTOR OF 1.0) ANDERSON 62 CERN CONF 836 J A ANDERSON,F S CRANFORD + {LRL)
o FIT 3.94 0.13 VALUE FROM CONSTRAINED FIT 67683 | BERTANZA 62 PREPRINT D105 BERTANZA,CONNOLLY,CULWICK,EISLER + (BNL)
(BERTANZA UNPUBLISHED,BUT RECERTIFIED BY AUTHCRS,AUGUST 661
soeaee . CRANFORD 62 CERN CONF 827 F S CRAWFORD (LRL
REFERENCES BROWN 63 PR 130 769 BROWN,KADYK, TRILLINGROE +  (LRLSHICHIGAN)
11 NEUTRAL K (JP=0-)1=1/2 CHRETIEN 63 PR 131 2208 CHRETIEN+ (BRANDEIS +BRCWN+HARVARD+ MIT)
KREISLER 64 PR 136 B 1074 M KREISLER,O OVERSETH,J CRONIN (PRINCETON)
CRANFORD 59 PRL 2 112 CRAWFORD ,CREST[,GOOD+STEVENSON, TICHO  (LRL) AUERBACH 65 PRL 14 192 AUERBACH,LANDE s MANN, SCIULLT,UTO #  (PENN)
ROSENFEL 59 PRL 2 110 A H ROSENFELD,F SOLMITZ,R D TRIPP (LRL) TRILLING 65 UCRL 16473 GEORGE H TRILLING (LRLY
CHRISTEN 64 PRL 13 138 CHRISTENSON,CRONIN,F [TCHs TURLAY (PRINCETON) TRILLING 65 IS UPDATED FROM 1965 ARGONNE CONF 5 PAGE 115




Data_in parentheses have not
ALFF-STE 66 PL 21 595 ALFF-STEINBERGER ,HEUER , KLE INKNECHT + (CERN)
AUERBACH 66 PR 149 10! AUERBACH,DOBBS , LANDE ¢ MANN, SCIULLI+ (PENN)
SEE ALSU AUERBACN 65

FZLYAV 66 PR 162 BALTAY, SANDWEISS,STONEHILL + (YALE+BNL)

66 PL BEHR,BRISSON,PETIAU+ (EP,FILAN, PACUA,CRSAY)
B80TT-BOD 66 BERKELEV CDNF. BOTT-BODENHAUSEN,DE BOUARD + CERN)
KIRSCH 66 PR 147 L KIRSCH,P SCHMIOT (COLUMBLA)
BOTT-BOD 67 PL 248 194 BOTT-BODENHAUSEN,DE BOUARD,CASSEL+ (CERN)
DONALD 68 PL 278 58 DONALD, EDWARDS 4N ARO(LIVERPUUI.yCERN.P‘RlSI
HILL 68 PR @l 1418 HILL,ROBINSON, SA (BNL,CARNEGIE)
traras ssasssres seresanse
poosesd PROPseeeN PRoeseses

o 13 LONG-LIVED NEUTRAL K (498, JP=0-) I=1/2

K

13 KOL-KOS MASS DIFFERENCE
(UNITS ARE INVERSE KOS LIFETIME)

L

[ t1.9) (0.3) FITCH 61 CNTR
o o s« 0.29 0.21 GOOD 61 PBC
0 CAMERINI 62 PBC SEE NOTE C BELOW 8/67
0 C VALUE CNANGED Fkan 1 5 (SEE l’ABI.E 1 OF ::Ahtaml 66) 8/67
o 0.4 65 6/66
D 0. 26 o 35 0.26 eALua ~CEQ 65 Pac ASS.CP CCNS.
o 0.55 0.1 CHRISTENS 65 SPRK 6766
0D+ 0.60 OR LESS FITCH 65 SPRK CF. MEISNER 66 7/66
DV 130 (0.82) (0.14) VISHNEVSK 65 SPRK CU AND AL REGEN  8/67
DV VISHNEVSKY 65 NOT CDRRECVEH FOR INTERFERENCE EFFECTS 3/68%
D 04445 ALFF-STEI 66 SPRK 6/66
0 84 0436 0.31 BALDO-CEC 66 HLBC KO#N INTC HYPER. 8/67
0 0.480 BOTI-BODE 66 SPRK 9766
0 77 0.50 CAMERINI 66 Nac. 0BC KO+N INTO HYPER 8/67
D N 72 (+ 0.54) CANTER 66 DB KO SCATTER IN D2 11/66
D N ERROR lGNDRES um:exnlmv OF FNAS& SHIFTS
0 95 0.54 0.14  CHAI 66 HBC KO+P INTC HYPER. 8/67
0 .72 o.ls Fuul 66 SPRK IRON REGENERATOR 9/66
D Cc 89 IO.bZl (0.16) HILL 66 DBC. KO+D INTC HYPER. 9/66
0 59 0.65 0.30 MEISNERL 66 HBC SEE NUTE ML 6/66
D M + SIGN FAVORED MEISNER2 66 HBC 9/66
D M (+ 0.44)  (0.06) MEHLHOP 66 SPRK SEE NOTE M 9766
D C 13 (0.67)  (0.15) CANTER 67 08C KO+D INTC HYPER. 11/67
o c CANTER 67 IS A PREL“’INARV RESULT, INCLUDES HILL 66 EVENTS
0 + JOVANOVIC 66 SPRK C+URANIUM REGEN. 11/66
o 0.57 0.10 MISCHKE 67 SPRK 11767
[ 590 0.53 0.12 BALATZ 68 SPRK AL REGENERATOR 3/768%
[ o.us o oaa CARNEGlE 68 HBC GAP METHOD 3/768¢
o +0.4 68 SPRK ST.STEEL REGEN 6768+
O M MELHOP 68 lS A FUMNER ANALYSTS UF neu«ap 66 6/68%
0 . .
D AV J4691 © ".0149 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
NEUTRAL K CONSTRAINED FIT
OVERALL FIT OF LIFETIME WIDTHS AND BRANCHING
RATIOS USES 68 DATA POINTS TO DETERMINE FIVE
QUANTITITES. OVERALL FIT HAS CHISQ=37.
VALUES OF BRANCHING RATIOS CHANGED MAINLY BE-
CAUSE OF NEW MEASUREMENTS OF R1,R10,R18
PARTIAL WIDTHS HAVE LARGE SCALE FACTURS BE-
CAUSE LIFETIME HAS S=1.7
13 KOL LIFETIME (MICRCSEC)
T ASSUHEO DS=DG AND DELTA ]slIZ CRAWFORD 59 HBC
T .08 0.032 0.024 BARDON 58 CC
T 15 0.051 0.024 0. 013 DARMON 62 FBC
T 0.053 0.006 FUJII 64 SPRK " 867
T 1700 0.061 0.015 0.012 ASTBURY3 65 CC 8/67
T 0.0515  0.0014 DEVLIN 67 CNTR 8/67
Tt 10.050)  (0.005) LOWYS 67 HLBC SEE NUTE L BELCH 8/67
T L SUM OF PARTIAL DECAY RATES
T c e e e
T AVG +0520 4 .001%4 - .0013 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0
TR <054 -001 VALUE FROM CONSTRAINED FIT
13 KOL PARTIAL DECAY MODES
DECAY FMASSES
3 KOL INTO 3PI0 134+ 134+ 134
P2 KOL INTO PI+ PI- P10 1394 139+ 134
P3 KOL INTO PI MU NEUTRINO 139+ 105+ O
P4 KOL: INTO PI E NEUTRIND 139+ .5+ 0
PS5 KOL INTO P+ PI- 139+ 139
P6 KOL INTO MU+ My- 105+ 105
[ KOL [NTO E+ E- 5+ L5
P8 KOL INTO E MU «5+ 105
P9 KOL INTO THO GAMMAS 0+ 0
P10 KOL INTO PI+ Pi- GAMMA 139+ 139+ 0
P11 KOL INTO PIO PIO 1344 134
13 KOL DECAY RATES
WL ® KOL INTO Plo P10 PIO (UNITS 10%#6 SEC-1) (P1)
Wi 54 5.2 1.03 0.84 BEHR 66 HLBC ASSUMES CP 8766
w1 o o .
W1 FIT 3.998” © T.202 VALUE FROM CONSTRAINED FIT
W2 ¢ KOL INTO PI+ PI- PO (UNITS 10%#6 SEC-1) (P2)
w2 18 3.26 0.77 ANDERSON 65 HBC 8766
w2 14 1.4 0.4 FRANZINI 65 HBC 6/66
w2 136 2.62 0.28 0.27 BEHR 66 m.uc ASSUMES CP 8/66
w2 2.54 0.43 HILL 66 DB 9766
w2 R
W2 AVG 2.3573 +3207 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.7)
w2 FIT 2.358 .103 VALUE FROM CONSTRAINED FIT
(SEE IDEOGRAM BELOW )
W3 s KoL le PL E NEUTRIND (UNITS 10%%6 SEC-1) (P4)
w3 52 o.us 0.72  AUBERT 65 HLBC © DS=DQ,CP ASSUMED 8/67
W3 .
W3 FIT X TR T VALUE FROM CONSTRAINED FIT
W4 # KOL INTO CHARGED (3-BODY)  (UNITS 1046 SCC-1) (P24P3+P4)
We 98  15.1 1.9 AUERBACH 66 SPRK 8/67
w4 e e s e e e e
We FIT 144593 *543 VALUE FROM CONSTRAINED FIT

ParrticLE Dara GrouP Reviews of Particle Properties

STABLE PARTICLES

been included in our averages.
K]

W5 % KOL INTO LEPTONIC (KMU3+KE3) (UNITS 10%##6 SEC-1). '(PBOPG)
W5 109 9.4 FRANZINI 65 HBC
w5 54 11.3 1.9 GOLDEN 66 HBC
W5 335 10.3 0.8 HILL 67 DBC K¢N TO KO P
W5 e s e s e e s e
N5 AVG 10.1949 +6413 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
W5 FIT 12.235 462 VALUE FROM CONSTRAINED FIT
W6 % KOL INTO PI MU NEUTRIND UNITS 10%#6 SEC-1) r3)
W6 4.54 l 24 1.08 LOWYS 67 HLBC
Wé
W6 FIT 5.22’1 .le VALUE FROM CONSTRAINED FIT

.

13 DECAY RATES DIFF.y(+)-(~)/(+)+(~) (PERCENT)
D1 * KOL INTO (MU+P]-I NU)-("U'P]’NU)/‘HU'PX NU)'(MU—P“NU)
o1 10%96 0.403¢ 0413 67 SPRK DERIVED FROM R16
D2 ¢ KOL INTO (E+PI-NU)- (E ~PI+NU) /(E+PI=NU)+(E-PI+NU)

7 0.224 0. BENNETT 67 CNTR
13 KOL BRANCHING RATIOS
. KOL INTO (P]O PID P[O)ICHAK(-ED {P1)/1PZ+P34P4)
0.24 0.0 ANTKINA 64 CC
0.31 0.06 KULYUKINA 66 CC
549 0.251 0.014 BUDAGOV 68 HLBC
444 0.277 0 o021 BUDAGOV 68 HLBC
AVG -2604 -Oll} AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FIT 274 <011 VALUE FROM CONSTRAINED FIT
*  KXOL INYD (Pl+ PI- PI0)/CHARGED (P2)/7(P2¢P34P4)
59 0.185 0.038 ASTIER 61 CC 2
79 0.151 0.020 ADAIR 64 HBC
75 0.157 0.03 0.04 LUERS 64 HBC
66 0.15 0.03 0.04 ASTBURYL 65 CC
326 0.159 0.015 ASTBURY2 65 CC
566 0.178 0.017 GUTDONT 65 HBC
*41729 {0.144) (0.004) HOPKINS 65 HBC SEE HOPKINS 67
126 0.162 0.015 HAWKINS 66 HBC
180 0.17 0.03 KULYUKINA 66 CC
0.161 0.005 HOPKINS 67 HBC
. (0.15) (0.01) HOPKINS 68 HLBC
AVG +1618 0041 AVERAGE (ERROR INCLUOES SCALE FACTOR OF 1.0)
FIT «162 «004 VALUE FROM CONSTRAINED FIT
* KOL INTO (PI MU NtU'RlNU)/CNAKGED {P3)/7(P2+P3+P4)
c 251 (0.356) {0.07) UER 64 HBC
c 172 (0 39) (0.08) (0.10) hSYﬂUKYl 65 CC
c 133 10.32)" (0.0 KULYUKINA 66 CC
C THIS MODE NOT HkASURED INDEPENDENTLY FROM R2 AND R4
FIT -358 .DID VALUE FROM CONSTRAINED FIY
® KOL INTO (PI E NEUTRINO)/CHARGED (P4)/(P24P34P4)
153 0.487 0.05 LUERS 64 HBC
202 0.46 0.08 0.10 ASTBURYL 65 CC
500 0.51 06 KULYUKINA 66 CC
AVG «4908 +0353 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FIV .450 <010 VALUE FROM CONSTRAINED FIT
* KOL INTOD (PI E NEU)/((PI E NEU)Q'PI MU NEU)) (P4)/(P3+p4)
320 0.415 0412 STIER 61 CC
e e e e e
FIT 573 -0!2 VALUE FROM CONSTRAINED FIT
* KOL INTO(PI+ PI- PIO)/TOTAL (P2)/TOTAL
FIT o127 .DO; VALUE FROM CONSTRAINED FIT
. éo\. INTO(LEPTCN PI NEUTRINO)/TOTAL (P34P4)/TOTAL
FIT <658 «007 VALUE FROM CONSTRAINED FIT
* KOL INTO (2 GAMMA)/TOTAL (UN. 10%%-4) » {P9)/TOTAL
c {1.3) (0.6, CRIEGEE 66 SPRK
32 6.7 TODOROFF 67 SPRK REPL. * CRIEGEEG6GH
33 l CRONIN 1 67 SPRK
4 CRIEGEE 66 REI’LACED 8Y TODOROFF 67
AVG 7-1578 l 2950 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
* KDL INTO (PIO PI-)/CHARGED {UNIT 10%%-3) (PS)/(P2¢P34+P4}
45 0.4 CHRISTENS 64 SPRK ETA +- = 1.94
54 Z Oﬂ 0.35 GALBRAITH 65 SPRK ETA +- = 2,02
1.93 0.26 BASILE - 66 SPRK ETA 4- = 1.B6
1.993 0.080 BOTT-BODE 66 SPRK ETA = 1.935

.-

- AVG 1.9920 +0734 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
WEIGHTED AVERAGE = 2.357 * 0.321
ERROR SCALED BY 1.6S
CHISA = B.2 . CONLEU = 0.042
-
66 DBC
66 HLBC
65 HBC
*ANDERSON 65 HBC
s 3 3
F 8 3
e e g 2
s & < G

K LONG RATE INTQ PI+PI-PI0 (10%®6 SEC-1)

131

8/67

11767

11767

6766
9/66
10/68%
10768

8/67
10/68¢

7/66
9766

7/66
9766

8/66
11/68%
11767
11/68%

9/66
9/66
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6/66
11767

10/68¢

6766
8/66
9766
8/67
3/68%

6766

8/67

6766
10768+

6/66
6/66

8766
9766
8/67

8/66
11767

1766

8767
11/68¢
11/68¢

9766
10768+

8/67
11767
11/68%
10768+
11/68¢
11768+
11768+
11/68%

6/68%
6/68¢

11/768%
11/68¢
11/768%

Data in parentheses have not
R10 * KXOL INYO (PI MU NEU)/I(PI E NEU) (P3)/(P4)
R10 81 0.19 ADAIR 64 HBC
R10 N IO-T!i (0.]5] DE BOUARC 65 CNTR SEE NOTE N BELCW
R10 0.8 DEBOUARD 67 SPRK SEE NOTE N BELOW
R10 N DEBDUARD (14 REPLACES DEBUUARD 65
RIO 273 0. KINS 67 HBC
R10 0-31 0 08 HOPKlNS 67 HBC
R10 ¢ (0.625) 41 BASILEL 68 SPRK
R10 70 0.71 .05 BUDAGOV 68 HLBC
R10 * (0.65)- 10.05) HOPKINS 68 HLBC
R10 . e .. .
R10 AVG «7511 «0376 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R10 FIT o745 «035 VALUE FROM CONSTRAINED FIT
R11 * KOL INTO (MU+MU-)/CHARGEC {UNITS 10%¢-5) (P6)/(P24P3+P4)
RI11 100.0 OR LESS ANIKINA 65 CC
R1L 50.0 OR LESS ABASKIAN 66 SPRK 90 PER CT CONF
R1l 250.0 OR LESS 66 SPRK 0.90 CONF. LEVEL
RI1 2.0 OR LESS BUT7 BODE 67 SPRK 90 PER CT CONF
R11 35.0 OR LESS FITCH 67 SPRK 90 PER CT CONF
R12 ¢ KOL INTO (Pl+ PI- GAMMA)/TOTAL (UNITS 10¢*-3) (P10}/TOTAL
R12 15.0 OR LES ANIKINA 65 CC
R12 o 5.0 OR LESS BELLOTT! 66 HLBC GAM KE 40-130 MV
R12 1 3.0 OR LESS NEFKENS 66 SPRK GAM KE 120 MEV
R12 0.4 OR LESS THATCHER 68 SPRK 90 PER CT CONF
R13 ¢ KOL INTO (E+ E-)/CHARGED (UNITS 10%¢-6) (PT)/IP24P34P4)
R13 1000.0 OR LESS ANIKINA 65 CC
R13 50.0 OR LESS ABASHIAN 66 SPRK 90 PRCT CONF
R13 200.0 OR LESS ALF 66 SPRK 90 PRCT CONF
R13 23.0 OR LESS BOTYT-BODE 67 SPRK 90 PER CT CONF
R146 * KOL INTO (E MU)/CHARGED (UNITS 10%*-4) (P8)/(P2+4P34P4)
R14 10.0 OR LESS ANIKINA 65 CC
R1l4 1.0 OR LESS CARPENTER 66 SPRK 90 PER CT CONF
R14 0.107 GR LESS BOTT-BODE 67 SPRK 90 PER CT CONF
R14 0.08 OR LESS FITCH 67 SPRK 90 ?ER CT CONF
R15 * KOL INTO(E+ PI- NEU)/(E- Pl+ NCU)
R15 O 97 10.90) 10.18) NEAGU 61 CC
R1S O (1.01) (0.16) LUERS 64 HBC
R15 0 894 10.99) 10.023) KULVUKINA 66 CC
R15 0 1539 (1.06) (0.05) RHEY 66 SPRK
R15 O LOW PRECISION EXPTS NOT AVERAGED. FOR MORE PRECISE VALUE,
R15 O SEE S13D2 (BENNETT 67)
R16 ¢ KOL INTO(MU+ PI- NEU)/(MU- PI+ NEU)
R16 3200 1.02 0.04 ABASHIAN 66 SPRK
R16 10%#6 1.0081 0.0027 DORFAN 67 SPRK
R17 ¢ KOL INYB (PlO PIO)/TCTAL {(UNITS 10%¢-3) (P11)/TOTAL
R17 C (1. (1.2) CRIEGEE 66 SPRK
R17 C CRIEGEE EXPY NOT DESIGNED TO MEASURE 2 PIO DECAY FODE
R17 G (l.1) GAILLARD 67 SPRK KS REGENER.IN CA
R17 G 130 12.5) (L GAILLARD 68 SPRK E00=3.64-0.6
R17 G GAILLARD 68 REPLAC&S GAILLARD 67
R18 ¢ KOL INTO (3PI0)/(PL+PI-PIO) {PLI/(P2)
R18 188 2.0 . ALEKSANYA 64 FBC
R18 1010 1.80 0.13 BUDAGOV 68 HLBC
R18 e e s o o e s . N
R18 AVG 1.8090 .1271 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R18 FIT 1.696 +074 VALUE FROM CONSTRAINED FIT
R19 # KOL INTO (2P10)/(3P10) (UNITS 10%8-2) (P1LI/(P1)
R19 C 109 11.89) (0. 31) CRONIN 1 &7 SPRK ETA00=4.9¢-0.5
R19 C 11.36) (0. CRONIN 2 67 SPRK ETAQ0=3.92+-0.3
R19 C CRONIN2 IS FUR'HER ANALVS[S OF CRONINL vNﬂN BOTH WITHDRAWN
R19 * 58 (0.’06) (O.ll) NNER2 68 ETAQ0=2.34-0.3
R19 S - ~LRL 68 SPRK ETAQ0=3.6+-0.4
R19 S SYSTENA'ICS EEING EVALUATED —VALUE CNLY PRELIMINARY
R19 * 61 {0.45) (0.18) BUDAGOV1 68 HLBC ETAQ0=2.24-0.4
R19 NO EVENTS SEEN BARTLETT 68 SPRK SEE EOO BELOW
R20 ¢ KOL INTO (PI+ 9!—)/“(53 4+ KMU3) (UNITS 10%#-3) (P5)/(P3+¢P4)
R20 309 2.51 DEBOUARD 67 SPRK
R20 525 2.35 0.19 FITCH 67 SPRK ETA+-=1,91+4-.06
R20 e e o s o 0 o =
R20 AVG 2.4149 «1465 AVERAGE (ERRUR INCLUDES SCALE FACTOR OF 1.0}
R21 ¢ (2 GAMMA)/(3 PI0) (UNITS 10%#-3) {PI)/LPL)
R21 16 2.5 0.7 ARNOLD 68 HLBC VACUUM DECAY
R21 115 2.24 BANNER1 68 SPRK SEE NOTE B
R21 8 THIS lS NEW EKPER. —Nﬂ" TO BE CONF. WITH R8 OF CRCNINL 67-
R21 .
R21 AVG 2.2759 n2600 AVERAGE (ERROR INCLUDES SCALE FACTOR UF 1.0)

THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRORS GREATER THAN .5

P3 P4 ~.658
WEIGHTED AVERAGE = -0.792 & 0.383
ERROR SCALED BY 1.8S
CHISQ = 20.6___ CONLEV = 0.002
A IR S LONGO 68 CNTR POLARRIZ.
""" BUDRGOV 68 HLBC KMU3/KE3
—t—\ - - KULYUKINA 66 CC MU,PI SPC
—_— - *AUERBACH 66 SPRK POLARIZ.
— - - “ABRANS 66 SPRK POLARIZ.
+ ‘LUERS 64 HBC KNU3/KE3
-ADAIR 64 HBC KNU3/KE3
=) S o ° °
3 3 ] g 3
< o~ ° ~ - ©
i v
F-/F+ FOR KO DECAY (BOTH XIA AND XIB)

been

STABLE PARTICLES

in our averages.

included

13 K02 FORM FACTORS
FOR DISCUSSION OF FORM FACTORS SEE NOTE PRECEDING K+ FORM FACTORS

XIA ¢ XIA = F-/F+ (DETERMINED FROM SPECTRA AND KMU3/KE3)

XIA 389 +l.1 0.9 1.3 ADAIR 64 HBC KMU3/KE3

XI1A 40.66 0.9 1.3 LUERS 64 HBC KMU3/KE3

XIA * 1371 (+1.2) (0.8) CARPENTER 66 SPRK MUy Pl SPECTRA
XIA * 1371 (-0.82) 10.6) CARPENTER 66 SPRK MULPI SPECTRA.C.
XIA C 2ND CARPENTER VALUE ALLOWS ENERGY DEP OF Fe,F~

XI1A -0.2 1.0 1.7 KULYUKINA 66 CC MU,P1 SPECTRA
XIA & =3.9) (0.1} BASILEL 68 SPRK ¢ DALITZ PLOT'
XIA # BASILEL 68 SPRK ¢ KMU3/KE3

XIA 170 BUDAGOV 68 HLBC KMU3/KE3

XIA ¢ HOPKINS 68 HLBC ¢ KMU3/KE3

XIA DEREPERY

XIA AVG .38l0 «3440 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
XI8 * XIB = F-/F+ (DEVERMINED FROM MU POLARIZATION IN KPU3)

XIB ® MEAS OF XI USING POLARIZATION IS LESS SENSITIVE TC FORM FACTCR

X18 ® VARIATICNS.

X188 0.5 ABRAMS 66 SPRK POLARIZATION

X18 2608 0.5 AUERBACH 66 SPRK POLARIZATIUN
XIR 0.50 0.26 LONGO 68 CNTR POLARIZATICN

xis e e s s e e o e . -

XI8 AVG ~1.4562 2588 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
LMe * LAMBDA + (LINEAR ENERGY DEPENDENCE OF F¢ IN KO E3 DECAY)

LM+ * FOR RAD. CORR. TO THE DALITZ PLOT OF KE3, SEE GINSBERG 67.

LM+ ¢ 153 (+0.07) 1.06) LUERS 64 DLTZ PLT,NO RAD CORR
LMe ® {+0.15) (.08) FISHER 65 SPRKDLTZ PLT,NO RAD CORR
LM+ ® T62 (-0.01) (.02) FIRESTONE 67 HBC DLTZ PLT,NC RAD CORR
LM+ * 531 (+0.01) 1.015) KA 67 HBC E,PI SPEC,NC RAD CCR
LMe * 240 (+0.08) t.10) (.08) LOWYS 67 FBC PI  SPEC,NO RAD CORR
LM+ * 1000 (+0.020) (0.013) ARONSON 68 SPRK Pl SPEC,NO RAD CORR
LMe * 7233 (+0.023) (0.012) BASILE 68 SPRK DLTZ PLT,NC RAD CCR

13 X ={DS=-DQ AMPLITUDE /DS=+DQ AMPLITUDE)

REX *  REAL PART OF X
REX 152 0.06 0.44 BALDO-CE 65 HLBC K+ CHARGE EXCHNG
REX * SALDO-CE 65 GIVES X AND THETALCCNVERTED BY US TO REX AND INX
REX 196 0.035 0.1l 0.13 AUBERT 65 ke CHARGE EXCHNG
REX 109 =0.0 030 FRAnzINI 63 HBC PBA
REX * FRANZINI 55 GIVES X AND THETA.FOK REX AND 1KX SEe schmior 67
REX 335  0.17 HI 67 DBC K+D YIELCS KOPP
REX 116 0.17 e 1 0.35 FELOMAN 67 SRk Piop TG Ko LWBDA
REX 0.03 0.03 BENNETTL 68 CNTR
REX ¢ 121  (0.09)  (0.13)  (0.11) JAMES 68 HBC PBAR P
REX * (0.11)  (0.18)  (0.14) LITTENBER 68 SPRK K¢ NyKO P
REX 242 0.22 0.07 0.09 WEBBER 68 HBC
REX e s s o s ens
REX AVG .0598  .0375 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.4)
(SEE IUEUGRAM HELOW)
IMX *  IMAGINARY PART CF X (ASSUMES M(KL)-M(KS) POSITIVE -- SEE $130)
Mx 152 -0 .19 BALDO-CE 65 HLBC K+ CHARGE EXCHNG
IHX » SAL00-CE 3 GIVES K AND THETAC CONVERTED BY US 10 REx AND IMX
e 198 0.2 0.1 0.15 AUBERT 65 ke CHARGE EXCHNG
IMX 109 +0.2 030 FRANZINI 63 WBC
1 . fRANllNl 55 cxvss S AND THETAFGR REX &ND TMX SEE. SCHMIOT 67
116 FELDMAN 67 SPRK  PI-P 10 KO LHOCA
X 335 -0, o HIL 0BC K+D YIELCS KOPP
INX M FTNOTE 10-0F ILL 67 SHOULD READ +0.58, noT -0.58 (PRLV CORM)
IMX * 121 (+0.22)  (0.29)  (0.37) JAMES 68 HBC PBAR P
M * (0.08) . LITTENBER 68 PR R N,KO P
[MX 242 -0.08 0.08 WEBRER 68 HBC
#x e ee . co .
INX AVG ~.1401  .0531 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
WEIGHTED AUERAGE = D.0598 ¢ 0.0375
ERROR SCALED BY 1.44
CHISO = 6.3 CONLEV = 0.100
.- UEBBER 68 HBC
- - -BENNETT1 68 CNTR
<. -FELDMAN 67 SPRK
.+ CHILL 67 DBC
- - -FRANZINI 65 HBC
.- ‘AUBERT 65 HLBC
- - -BALDO-CE 65 HLBC
S ) S
3 3 3
8 8 S
< ° < @
o o o Q

' REAL PART OF X

8767

8/67
8/671
8/67
8/67

8/67
10768+
10/68¢
11768¢
10/68¢

8/67
8ar61
11/68¢

8/67

11767
11767
11767
11767
11767
11767
11767
T/68%
10/768%
10/768%
T/68%

3/68¢
11767
3/68%
3768
11767
11767
11767
3768+
10768+
10/68%
1/68%



Data in parentheses have not
13 CP VIOLATION PARAMETERS
ETA+= = A(KL TO PI+P1-)/A(KS TO PI+PI-)
ETAGO = A(KL TO PIOP10)/A(KS TO PIOP10)
THE MAGNITUDES OF ETA+— AND OF ETAOO ARE DERIVED FRCH BR. RATIOS.
FOR VALUES OF MAGNITUDE(ETA+-) QUOTED BY INDIVIDUAL EXPTS, SEE
LISTINGS OF S13R9 AND S13R20.
€00 *  ETA O 0 = AIKL TO P10 PIO)/AIKS TO P10 P10) (UNITS 10%8-3)
€00 * VALUES NOT AVERAGED BECAUSE OF LARGE DISCREPANCIES 11/68¢
€00 *» (231 10.3) BANNER2 68 SPRK 11/68¢
€00 * LESS THAN 3.0 BARTLETT 68 SPRK  (E00)®®2a-24-7  11/68%
€00 * (2.2)  (0.4) BUDAGOV] 68 HLBC 11/68¢
E0 + 180 (360 (0.6) GAILLARD 68 SPRK 11768+
€00 S (3.6 UH-LRL 68 SPRK  ERROR STATIST. 11/68%
€00 § SYSTENATICS BEING EVALUATED VALUE ONLY PRELINIRARY 11/68¢
Fe- ® PHASE OF ETA +- (DEGREES)
Fom 45.0 50.0 FITCH 65 SPRK  BE REGEN 11767
Feom 30.0 45.0 FIRESTONE 66 HBC 11/67
Fen 70.0 21.0 BOTT-BODE 67 SPRK € REGEN 11767
Fom z23:0 35.0 MISCHKE 67 SPRK  CU REGEN 7/68%
Fe- R (17.0) RUBBIA 67 SPRK  CU REGEN 77688
Fol R RUBBIA 67 REPLACED BY BENNETT2 68
Fe-C .0 BENNETT2 68 CN CU REG. USES 8/68%
Fo-C  MEASUREMENT OF (F=)-(PHIF) OF ALFE-STEINBERGER "o 8/68%
Fro 350 6.0 s 68 SPRK  VACUUM REGEN 8/68%
Fe- B (7 Bis 68 CNTR  USES BENNETT2 68 10/68%
FrT 8 FOR VALUE OF PHIF.REGENER. PHASE IN CU
Fe s ¢ 6.0) CRONIN 68 RVUE  INCLUDES BISI68 11/68%
Fom cscoseses
Fo- AVG 50,2130  7.7413 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
ceeeor
REFERENCES
13 LONG-LIVED NEUTRAL K (498, JP=0-) I=1/2
BARDON 58 ANP 5 156 M BARDON,K LANDE,L LEOERMAN (COLUMBIA+BNL)
CRAWFORD 59 PRL 2 361 CRAKFORD,CRESTI ,DOUGLASS +GOOD + LRL
ASTIER 61 AIX CONF 1 227  ASTIER,BLASKOVIC,RIVET,SIAUD ¢  (PARIS#ER)
FITCH 61 NC 22 1160 V FITCH,P PIROUE.R PERKINS (PRINCETON)
600 61 PR 124 1223 GOOD MATSEN,MULLER P ICCIONT,POWELL + (LRL)
NEAGU 61 PRL 6 552 NEAGU, OKONOV, PETROV, ROSANOVA s RUSAKOV (JINR)
ALEXANDE 62 PRL 9 69 G ALEXANDER,S ALNEIDA,F CRAWFORD LRL)
CAMERINI 62 PR 128 362 CAMERINI,FRY,GAIDOS,BIRGE,ELY + (NISCeLRL)
DARMON 62 PL 3 57 J_DARMON,A ROUSSET,J SIX (PARIS+EP)
JOVANOVE 63 BNL CONF 42 JOVANOVIC,FISCHER,BURRIS ¢  (BNL+MARYLAND)
ADAIR 64 PL 12 67 R K ADAIR,L B LEIPUNER (YALE+BNL)
ALEKSANY 64 DUBNA 2 102 ALEKSANYAN, ALTKHANYAN, VARTAZARY AN+ (EREVAN)
SEE ALSO JETP 19 1019 ALEKSANYAN+  (LEBEDEV+MOS ENG PHYS+EREVAN)
ANIXINA 64 JETP 19 42 ANIKINA, ZHURAVLEVA+ (GEORG ACAD SCI+ DUBNA
CHRISTEN 64 PRL 13 138 CHRISTENSON,CRONIN,FITCH, TURLAY _(PRINCETN)
FUJIT 64 DUBNA 2 146 FUJTT, JOVANOVICH, TURKOT+ (BNL,NARYLAND,NIT)
LUERS 64 PR 133 8 1276 LUERS, MITTRA/NILLIS, YAHANOTC (BNL)
STERN 64 PRL 12 459 STERA,BINFORD,LIND,ANDERSON ¢  (WISC#LRL}
ANIKINA 65 JINR P 2488 ANIK INA, VARDENGA  ZHURAVLEVA s KOTLYA+ (OUBNA
ANDERSON 65 PRL 14 475 ANDERSON,CRAKFORD,GOLDEN, STERN + (LRL#WISC)
ASTBURY1 65 PL 16 80 ASTBURY, FINOCCHIARD, BEUSCH +  (CERN®ZURICH)
ASTBURY1 65 SEE ALSO M PEPIN HELV.PHYS. ACTA 39 523
ASTBURY2 65 PL 18 175 ASTBURY ,MICHELINI,BEUSCH ¢  (CERN+ZURICH)
ASTBURY3 65 PL 18 178 ASTBURY,NICHELINI,BEUSCH ¢+  (CERN#ZURICH)
AUBERT 65 PL 17 AUBERT, BEHR ;CANAVAN, CHOUNET+  (PARIS+ORSAY)
AUBERT 63 'SEE ALSO LOMYS 67
BALDO-CE 65 NC 38 684 BALDO-CEOL IN,CALINANT,CIAMPOLILLO + (PADVA)
BEHR 65 ARGONNE CONF 59 BEWR,BRISSON.BELLOTILe (EP4MILANOYPADOVA)
CHRISTEN 65 PR 14 CHRISTENSONsCRONINoF ITCH, TURLAY (PRINCETON)

(CHRISTENSON 65 NAS !EEN CORRECTED FOR INTERFERENCE BY FITCH(65, FOOTNOIE)

DE BOUAR 65 PL 15 DE BOUARD, DEKKERS ¢ SCHARFF+ (CERN+ORSAY+MPI)
FISHER 65 ANL 7130 83 FISHER,ABASHIAN,ABRAMS,CARPENTER+ (ILLINOLS)
FITCH 65 PRL 15 FITCH,ROTH,RUSS s VERNCN (PRINCETON)
FRANZINI 65 PR 140 8 127 FRANZINI ,KIRSCHsPLANO + (COLUMBIA+RUTGERS)
GALBRAIT 65 PRL 14 383 GALBRAITH, MANNING; JONES + (AERE+BRIST4RHEL)
GUIDONI 65 ARGONNE CONF 49  +BARNES,FOELSCHE,FERBEL,FIRESTO+ (BNL4+YALE)
HOPKINS 65 ARGONNE CONF 67 H W K HOPKINS,BACONsEISLER (VAND+RU IGERS)
MESTVIFI 65 JINR P 2449 MESTVIRISHVILI,NYAGU,PETROV,RUSAKOV+ (JINR)
TRILLING 65 UCRL 16473 GEORGE H TRILLINI (LRL)
TRILLING 65 1S UPDATED FROM 1965 ARGONNE CONF, PAGE 115
VISHNEVS 65 PL 18 339 VISHNEVSKY s GALANINA, SEMENOV + (MCSCOW)
ABASHIAN 66 BERKELEY 28 ABASHIAN,ABRAMS,VERHEY+ // URBANA
ABRANS 66 BERKELEY CONF 28 ABRAMS AEASHIAN,CARPENTER+ C(ILLINOIS)
ALFF-STE 66 PL 21 595 ALFF-STEINBERGERHEUER yRUBBIA + {CERN)
AUERBACH 66 PRL 17 980 AUERBACH s MANN, MCFARLANE ,SCTULLT . (PENN)
AUERBACH 66 PR 149 1052 AUERBACH ¢DOBBS y LANDE ¢ MANN, SCIULLI+ (PENN)
AUERBACH 66 SEE_ALSO PRL 14 192
BALOO-CE 66 NC 45A 733 BALDD-CEOLIN,CALIMANI,CIAMPOLILLO+ (PADUA}
BASILE 66 BALATON CONF BASILE,CRONIN, THEVENET + {SACLAY)
BEHR 66 PL 22 540 BEHR,BRISSON»BALDO~CEOLIN, AUBERT+(PADUA,EP)
BELLOTTI 66 NC 45A 737 BELLOTTI,PULLIA,EALDO~CEOLIN+ (MILAN,PADUA)
BOTT-BOD 66 PL 23 277 BOTT-BODENHAUSEN,DE BOUARD,CASSEL+ (CERN)
CAMERINI 66 PR 150 1148 CAMERINI ¢CLINE ENGLISH,FISCHBEIN#WIS(CNSIN)
CANTER 66 PRL 17 942 +CHOENGLERFISK,HILL + (CARNEGIE+BNL)
CARPENTE 66 PR 142 871 CARPENTER,ABASHAN, ABRAMS,FISHER (ILLINOIS)
CHANG 66 PL 23 702 CHANGyBASSANO,KIKUCHI,DODD+ {SYRACUSE,BNL)
CRIEGEE 66 PRL 17 150 +FOX+ FRAUENFELDER  HANSONsMOSCAT+ (ILLINOIS)
FIRESTON 66 PRL 16 556 FIRESTONE ¢KIMyLACH,SANDWEISS+ (YALE,BNL)
FIRESTON 66 PRL 17 116 FIRESTONE)KIMsLACH, SANDWEISS+ (YALE,BNL)
FUJII 66 PRL 13 253 FUJI 1y JOVANOVICH,TURKOT y ZORN (BNL4MARYLAND)
(FUJIT 66 IS THE CORRECTED VALUE GIVEN 8Y JOVANOVICH+ 66}
GOLDEN 66 BERKELEY 2 R.GOLDEN,F.CRAWFORD, D.STERN (LRL)
HAWKINS 66 PL 21 238 C J B HAWKINS (YALE)
ALSO 67 PR 156 1444 C J B HAWKINS (YALE)
HILL 66 BNL 10608 HILL,ROBINSON, SAKITT,CANTER+ (BNL,CARNEGIE)
JOVANOVI 66 PRL 17 1075 JOVANOVICHyFUJI Ty TURKOT + ZORN + (BNL+MD+MIT)
KULYUKIN 66 BERKELEY 28 KULVUK]NA,"ESTVKNISMV[LIgNE‘GU.PE'K0 (JINR)
MEISNER1 66 PRL 16 278 G W MEISNER,B B CRAWFORD,F CRAWFORD (LRL)
MEISNER2 66 PRL 17 492 G MEISNER,B CRAWFORD,F CRAWFORD (LRL)
MEHLHOP 66 BERKELEY CUNF. MEHLHOP ,GOOD,PICCIONI + (LA JoLLa
MELHOP 66 SEE ALSO HU .
MISCHKE 66 BERKE CONF. 0 ABASHIAN,ABRAMS ,CARPENTER + (ILLINUIS,
NEFKENS 66 PL 19 T NEFKENS,ABASHIAN,ABRAMS ,CARPENTER+ [R{EN
VERHEY 66 PRL 17 669 VERHEYNEFKENS9ABASHIAN+// URBANA
BENNETT 67 PRL 19 993 BENNEYY.NVGREN.SAAL'STEINBERGER O(CBLUIBIA
BOTT-BOD 67 PL 24B 194 (CERN)
BOTT-B00D 67 PL 248 ﬁ’! BﬂT' (CERN)
ALSC 66 PL 20 2 80T CASSEL+ (CERN)
ALSO 66 P 8ov CASSEL+ (CERN)
CANTER 67 MEIOELBEI‘IG CDNF CANTER,CHO4 DRALLE ENGLER+ (CARNEGIE,8BNL)
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been

CRONIN 1
CRONIN 2
DEBOUARD
DEVLIN
DORFAN
FELDMAN
FIRESTON
FITCH
GAILLARD
GINSBERG

NANKINS

NOPK!NS
KADYK
LOWYS
MISCHKE
RUBBIA
ALSO 1
ALSO 2
ALSO 3
SCHMIDY
TODOROF F

ARNOLD
ARONSON
BALATZ
BANNER1
BANNER2
BARTLETT

BASILEL
BASILE
BENNETT1
BENNETT2

BUDAGOV1L
CARNEGIE
CRONIN
GAILLARD
HOPKINS
JAMES
LITTENBE

LCNGO
ALSO

MELHOP
THATCHER
UH-LRL
WEBBER

included

34
67
67
67
67
67
67
(34
67
o7

67
67
67
67
o7
67
67
66
66
66
67
67

68
68

68

68
68
68
68
68
68
68
68

68
'3

68
68
68
68
68
68

68
68

o
@

68

PRL 18

PRINC CONF(lllb'”

NEV!S lbO(TMESlS)

THESIS

VIENNA
PL 268
PL 215
PL

VIENN‘
PL 278

STABLE PARTICLES

56
287
320
1103
1107
558

ABS. 175
542
ZIM

CBNF
321

NC STA 182

PL TO B

BAPS
VIENNA

PREPRINT RPP/H135

VIENNA
VIENNA
VIENNA
PR TO 8
PRL 21

PR 172
PR 174
VIENNA
PRL 21

E PUPLIS.

CONF

ABS.
AB:
ABS. 684
E PUBLIS.
257

242

1613

1674
CONF

498

in our averages.

4KUNZoRISKyWHEELER (PRINCETON)

+KUNZR1SK ¢ WHEELER {PRINCETON)
DEBOUARD » DEKKERS ¢ JORDAN , MERMOD + (CERN)
DEVLIN, SOLONON, SHEPARD,BEALL# (PRINC#KMARY.)
DORFANy ENSTROMsRAYMOND y SCHWARTZ +{SLAC#LRLY
FELDMAN, FRANKEL ,HIGHLAND ,SLOAN (U OF PENN)
FIRESTONE ¢ KIMyLACH,SANOWEISS o ¢ (YALE,BNL)
FITCH,ROTH,RUSS, VERNON (PRINCETON)
+KRIENEN yGALBRAITH,HUSSRI+ (CERN+RUTH+AACH)
EDWARD S GINSBERG (U, MASS BCSTON)

(YALE)
{BNL, CARNEGIE)
1BNL

G J B HAWKINS
MlLl,LUE!S'ROBINSUN'CANYERO
HOPKINS BACON,EISLER

KADYK,CHAN+ DRIJARD y ORENy SHELDON (LRL)
LONYSyAUBERT yCHOUNET ,PASCAUD+ (EP,ORSAY)
MISCHKE ) ABASHIAN, ABRANS ¢+ (ILLINOIS)
C.RUBBIA,;J.STEINBERGER (CERN+COL)
ALFF-STE INBERGER yHEUER ¢ KLE INKNECHT+  (CERN)
ALFF-STEINBERGER yHEUERKLEINKNECHT+ (CERN)
C.RUBBIAsJ+ STEINBERGER (CERN+COL)
P. SCHMIDT (COLUMBIA)
JOHN A TODOROFF CILLEINOIS)

ARNOLD BUDAGOV+ CUNDY s AUBERT+ (CERN+CRSAY)
S.H.ARONSON, K.H.CHEN PRINCETON)
BALAYZ,BEREZIN, VISHNEVSKY,GALANINA+({MCSCOW)

BANNERsCRONIN, LIV, PILCHER (PRINCETON)
BANNER ¢CRONIN,LIV,PILCHER {PRINCETON)
BARTLETT,CARNEGIE.FITCH+ (PRINCETON)
BASILE,CRONINs THEVENET, TURLAY + (SACLAY)
BASILE,CRONIN, THEVENET, TURLAY+ (SACLAY)

BENNETT ,NYGREN, STEINBERGER+ (COLUMBIA+CERN)}
BENNETT,NYGREN, STEINBERGER+ (COLUMBIA+CERN)
BIS1+ ABSTRACT 590 (CERNyAACHEN,TO)
BOHM, DARRIULAT,GROSSO,KAFTANOY (CERN)
BUDAGOVsBURMEISTERyCUNDY# (CERN, ORSAY s PARIS)
BUDAGOV,CUNDY,AUBERT yBEHR+ (CERN+ORSAY+EP)

CARNEGIE FITCH,KAMAE ,ROTH,RUSS+ (PRINCETON)

CRONIN,RAPPORTEURS TALK (PRINCETON)
GAILLARD,GALBRAITH + (CERN+RUTH+AACHEN)
HOPK INS s BUDAGOV,NEZRICK ¢ {CERN,EDINBURGH)
Fo JAMES,H.BRIAND (PARIS,CERN)
LITYENBERG,FIELD,PICCIONI,FELHOP + {uCso)
LONGO, YOUNG yHELLAND (MICHIGAN+UCLA)
HELLANDj; LONGO, YOUNG {UCLA,MICHIGAN)
MELHOP MURTY BONWLES,BURNETT+ (LA JOLLA)
THATCHER ¢ABASHIAN, ABRAMS ,CARPENTER + (ILL)

CENCE ET AL, ABST 476 (UN. OF HAWATI+LRL)
WEBBERy SOLMITZ,CRAWFORDyALSTONGARNJOST(LRL)

seresese

7 FOR C.

14 ETA [549,JPG=0-¢)

BALTAYS REVIEW OF THE ETA MESON,
CONF. ON MESON SPECTROSCOPY,

1=0

SEE PROC. UNIV.OF PENN.
HeAs BENJAMIN, TO BE PUBLISHEC.

14 ETA MASS (MEV)
- 1.2 BASTIEN 62 HBC
" 4.0 PICKUP 62 HBC
" 1.0 ALFF 62 HBC
" 2.9 DELCOURT 63 CNTR
" 0.7 FOELSCHE 64 HBC
~ 3.0 KRAEMER 64 DBC
M 0.65 FOSTER3 65 HBC
L] 2.0 JAMES 66 HBC
“ e s e s s 8 s 0 .
L] AVG 548.8176 +5570 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.4)
(SEE IDECGRAM BELOW )
HWEIGHTED RAUVERAGE = §4B8.818 * 0.S67
ERROR SCALED BY 1.44
CHISQ = 12.4 CONLEV = 0.054
—tf— - - -JAMES 66 HBC
-+ s+ e« FOSTERS 65 HBC
+ ++ « -KRAEMER 64 0BC
4 » - FOELSCHE 64 HBC
¢+« -DELCOURT 63 CNTR
++« ‘ALFF 62 HBC
« « ‘PICKUP 62 HBC
*BRSTIEN 62 HBC
> ] [} ] Q S
° w ° w0 o w
< - w w @ ©
w w w w v w
ETR NMASS (HEU)
14 ETA WIDTH (MEV)
L 91 10.0 OR LESS ALFF 62 HBC
w 148 10.0 OR LESS FOELSCHE 64 HBC
W 31 12.0 OR LESS JAMES . 66 HBC
W 4.0 OR LESS BALTAY 66 DBC
L -9 OR LESS JONES 66 CNTR +95 CONFLLEVEL
ALSO SEE ETA DECAY RATES (BELOW).

133

T/66
6/66

6/66
7/66
8/67
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STABLE PARTICLES

Data in parentheses have not been included in our averages.

14 ETA PARTIAL DECAY MODES But by now, and after fruitful discussion

o ETA 1NTO 2AuNA (DECAY vassEs with Charles Baltay, we feel that we should
+ . . P

P2 ETA INTO 3PI0 uzo }340 134 consider all seven experiments on an a priori
P3 ETA INTO PI+ PI- PIO 139+ 139+ 134 . —_— ——————
P4 ETA INTO PI+ PI- GAMMA 139+ 139+ 0 equal basis, and then follow the prescription
PS ETA INTO E+E-PIO VIOLATES C IN E.M.I. 134+ .5+ .5
P6 ETA INTO E+E-PI1+PI- 139+ 139+ .5+ .5
p7 ETA INTO P10 2GAMMA 134+ 0+ 0O
P8 ETA INTO E+E-GAMMA 5+ .5¢ 0 WEIGHTED RUERAGE = 0.214 %= 0.109
P9 ETA INTO 2PI0 GAMMA VIOLATES C 134+ 134+ o = - -
P10 ETA INTO PI+PI-PI0 GAMMA 139+ 139+ 134+ 0 SCALE 2.02 CHISQ = 24.8 CONLEV = 0.000
Pl ETA INTO PI+PI- 2GAMMA 139+ 139+ 0+ 0 .
P12 ETA INTO MU+MU- 105+ 105 .
P13 ETA INTO MU+MU-GAMMA 105+ 105+ 0O r""”"/""l“ [7
Ple ETA INTO MU+NU-PIO 105+ 105+ 134

14 ETA DECAY RATES

W1 * ETA INTO 2GAMMA (UNITS KEV) 1)
Wl o+ 10.93) (0.2) BEMPORAD 67 CNTR PRIMAKOFF EFFECT 11/67

The above value for I'  assumes that

ryy/rtota.l = 31.4%. However, the results of

. e A S L BUNIATOU 67 SPRK
that experiment may be stated more generally —— Vo ”qw{.sg,_m“ 67 DBC
— JACQUET 67 HLBC

than is given in the paper, as
R IR WAHLIG 66 SPRK

r NN - - ¥ -FELDMAN 67 SPRK
I X = 0.380+0,083 keV . ‘GRUNHAUS 66 SPRK
Yy total ’ ) —+—\ # -DIGIUGND 66 CNTR

(private communication from C. Bemporad),

1.500
2.000

Thus our new value of

-0.500
0.0001
0.500
1.000

ETA B.R. INTO (PIO 2GAMMA) ./ (2GAMMA)

=38.1+2.2%
/ total 7 2
of deleting large x“ experiments until the con-
would give fidence level rises to some reasonable value,
If we remove_the Feldman and DiGiugno ex-
= 41.00+£0.,22 keV periments, x“~ decreases from 25 (for all
Yy seven) to nearly zero (for the remaining five),
and Accordingly we have removed these experi-
r ments and used the remaining five experi-
total = 2,63+ 0.64 keV, ments in our overall fit,
14 ETA BRANCHING RATIOS
(P9) IS ASSUMED = 0 IN ALL RATIOS
RL ¢ ETA INTO NEUIRALSICHARGEI’ (PL4P2+PT)/(P34P4)
RL N (2.5) (1.0 PICKUP 62 HBC
R1 N 53 (3.20) (1. 261 BASTIEN 62 HBC
Rl N 12.7) (0.8) SHAFER 62 HBC
RL 2.6 .9 BUSCHBECK 63 HBC T/66
Rl N 280 (4.5) (1.0) JAMES 66 HBC 6/66
Rl N THESE EXPERIMENTS HAVE NOT BEEN USED IN COMPUTING THE AVERAGES
RL N AS THEY WERE UNABLE TO CLEARLY SEPARATE PARTIAL MCDES (3) AND (4)
R1 N FROM EACH OTHER. THE REPORTED VALUES THUS PRUBABLY CONTAIN
ETA DECAY INTO NEUTRALS RL N SOME (UNKNOWN) FRACTION OF MODE (4).
R1 2.64 0.23 BALTAY2 67 DBC 11767
RL e s e s s s e e e
1 3 - R1 AVG 2.6375 2228 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
A'S is Well known’ th.ere are gr_eat incon RL FIT 2.481 .161 VALUE FROM CONSTRAINED FIT
51s.tenc1es among the va.?lou.s experiments R2 + ETA INTO 2GAMMA/CHARGED P11/ 1P3eP4)
which report etas decaying into neutrals, Rz 0.99  0.48 CRAWFORD 63 HBC
The controversy- is over whether the mode R2FIT 1.326 <115 VALUE FROM CONSTRAINED FIT
n-—->nTyy 1S =0 (as the newer experlments in- R3 * ETA INTO (PIO 2GAMMA)/NEUTRALS (PT1/(PLeP24PT)
R3 S (0.375) (0.072) DIGIUGNG 66 CNTR ERROR OCUBLED 6/66
dicate) or < 20% (as the older experiments R3 *+  THE ERRORS OF DIGIUGNO+ 66 HAVE BEEN INCREASED BY A FACTOR
R3 * OF TWO, TO TAKE INTO ACCOUNT POSSIBLE SYSTEMATIC ERRORS, AS
1nd1cated). R3 # SUGGESTED BY THE AUTHORS. ,
R3 .27 -10 GRUNNAUS 66 SPRK 8/671
R3 S 44) ( ELDMAN 67 SPRK 8/67
3 1 1 3 R3 S SEE TH| NDTE CN ETA DECAV INTO NEUTRALS ABOVE.
The discrepancies are displayed in the R3 " oz 044 BUNIATOV 67 SPRK 11767
1 i i R3 e s s e e o . .
ldeogl“am below’ in WhICh all seven relevant R3 A_VG «0673 '.0892 AVERAGE (ERROR INCLUDES SCALE FACTUR UF 2.2)
experiments have been converted to a com- R3FIT 035 <044  VALUE FROM CONSTRAINED FIT
mon ratio, WY/YY- Also upper limits, <x, R4 * ETA INTO IPIO px- cAnnu/(no PI- PI0) . (P41/(P3)
. R4 0. FUELSCNE 64 HB!
have been converted to 0 +x. The confidence Re W 26 (0.73)  (0.99) AULT 64 DBC
N N - | R4 M THIS EXPERIMENT HAS NOT BEEN lNCLUDED IN THE AVERAGES SXNCE.
level for consistency of all seven is 4 X 10~ %! R4 M IT IS NOT CLEAR THAT THEIR CLASS B EVENTS ARE_ACTUALLY FROM ETAS. oo
R4 0.30 <06 RAWFORD 66 H 6
R4 <10 .10 KRAEMER 64 0BC 7/66
. e R4 <196 <041 FOSTER3 65 HBC 7766
At the time of our last edition, the top R4 I2s 035 LITCHFIEL 67 OBC 8767
three experiments (Buniatov, Baltay, and o J 0 0e0s BALTAYZ o7 DBC 11se7
R4 AVG .2377 «0229 AVERAGE (ERROR INCLUDES SCALE FACTUR OF 1,2}
Jacquet) were new and had not borne the tests R4 FIT i238 .021  VALUE FROM CONSTRAINED FIT
of time. Hénce we were reluctant to discard
. * .
older experiments, even though the new were See C. Baltay, Proc. of the 1968 Univ. of
inconsistent with the old, We merely warned Penn., Conf., on Meson Spectroscopy (W. A.

that the truth must lie somewhere in between, Benjamin, to be published).



R21
3

R21
R21

R22
R22
R22
R22

R23
R23

R24
R24

Data in parentheses have not
. ETA lNVU llPlOl’ 213“’]0 2GAMMA)/ PI+PI-PIO (P242/3P7)/P3
0. CRAWFORD 63 HBC 1/66
2 0 1. 0 FOELSCHE 64 HBC 1766
0.90 0.24 FOSTER1 65 HBC T/66
AVG ) :9{#& . ..;836 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FIT 1.391 111 VALUE FROM CONSTRAINED FIT
* ETA INTO 3P10/2GAMMA tp2)/1P1)
-9 OR MORE CHRETIEN 62 PBC
0.88 0.16 Bll.YlVl 67 D!C 11767
1.1 0.2 67 SPRI 1/68%
¢ (1.06)  (0.31) STRUGALSK 66 LBC CONFERENCE REPORT 11768+
AVG <9659 «1249 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FIT 806 <096 VALUE FROM CONSTRAINED FIT
® ETA INTO 2GAMMA/(PI+ PI- PO) (P1)/7(P3)
. FOSTER] 65 HBC
FIT 1.637 <144 VALUE FROM CONSTRAINED FIT
L4 E'A INTO NEUTRALZ(PL+ PI- PI1O) (PL1+P2+PT)/(P3)
28 0.8 KRAEMER 64 DBC
3 B 1.1 PAULT 64 DBC 7766
2.89 0.56 ALFF-STEI 66 HBC 9766
244 3.6 0.6 FLATTE2 67 HBC 1/768%
AVG 3.3488  .3460 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FIT 3.177 .182 VALUE FROM CONSTRAINED FIT
* ETA INTO lEOE—PlOIIlPlOPl P10)  (UNITS 10“-21 (PS51/7(P3)
o 0 7 DR lESS FOSTER2 65 HBC
+42 OR LESS BAGLINL 67 HLBC «9 CONFL.LEVEL 8/67
o «16 OR LESS BILLING 67 HLBC «9 CONF.LEVEL 11767
* ETA INTO (E+E-PI+PI-)/TOTAL (UNITS 10%#-2) (P6)/TOTAL
0.7 OR LESS RITTENBER 65 HBC 6/66
* ETA lNYD lEOE Pl0P| Y/(PI+PI~ GAHHA] (P6)/(P4)
0.026 GROSSMAN 66 HBC 6/66
* ETA INTO 2 GAMMA/NEUTRALS (PL)/(PL#P24PT)
s (0.416)  (0.044) DIGIUGNO 66 CNTR  ERROR DOUBLED 6766
44 .07 GRUNMAUS 66 SPRK 8767
S 5791 (.05 MAN 67 SPRK 8767
S SEE THE NDYE ON EYA DECIV INTO NEU'R‘LS ABDVE-
T (o 66 CN 8767
T THIS RESULT FRUH COHBIN[NG CNﬂSS-SECTlDNS FRDH I'ND DIFFERENT EXPTS.
59 «033 INIATOV 67 SPRI 11767
AVG <5627 +0579 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.9)
FIT «534 030 VALUE FROM CONSTRAINED FIT
* ETA INTO 3PIO/NEUTRALS (P2)/(PL+P2+PT)
S 10.209) (0.054) DIGIUGNO 66 CNTR ERROR DOLBLED 6766
R (.29) (.10} GRUNNAUS 66 SPRK 8/67
S (a177) 1.035) FELDMAN 67 SPRK 8767
S SEE THE NDTE ON ETA DECAY INTO NEU"RII.S ABOVE. .
R (. (.033 BUNIATOV 67 SPRK 11767
R REDUNDANT lNFDRNAIIUN FROM THIS EXPERIMENT
FIT <431 .050 VALUE FROM CONSTRAINED FIY
* ETA INTO PI1O IZGAHHAIIZGINHA PT)/7(PL)
5 OR LESS WAHLIG 66 SPRK «9 CONF LEVL 1766
0.0 0.14 BALTAY1 67 DBC 11767
N 10.05) 10.04) BONAM 67 SPRK PRELIMINARY RESULT 11/67
c 10.30) (0.22) STRUGALSK 68 HLBC CONFERENCE REPORT 11/68¢
FIT 065 «075 VALUE FROM CONSTRAINED FIT
* ETA INTO (EOE PICHI'UYAI. (UNITS 10%+-2) (P5)/T0TAL
0.7 OR RITTENBER 65 HBC 6/66
0.084 OR I.ESS BAZIN 68 DBC .9 CONF LEVL 6/68%
* ETA INTD 2GAMMA/(3P10 + PIO 2GAMMA) (P1)/(P2+4PT)
.25 BACCI 63 CNTR 7766
FIT 1-081 .122 VALUE FROM CONSTRAINED FIT
. ETA INTO (PI+PI-PIO GAMMA)/(PI+PI-PI0) (P10)/7(P3)
OR LESS FLATTE 67 HBC 8/67
«009 OR LESS PRICE 67 HBC 8/67
«016 OR LESS BALTAY2 67 DBC «95 CONF LEVL 11767
0.017 OR LESS ARNOLD 68 HLBC «9 CONF LEVEL 9768
¢ ETAINTO (PLiPI- ZGAMMA)/(PLsPI-PLO) (P111/(p3
<009 OR 67 HBC 8/61
«016 OR LESS BAL'AVZ 67 DBC +95 CONF LEVL 11767
® ETA INTO 3PIO/(PI+ PI- PIO) (P2)7tP3)
1.03 «34 MICHAEL 67 HLBC 8/61
1.3 o4 BAGLIN2 67 HLBC 8/67
1.47 0.2_0 0.17 BULLOCK 68 HLBC 9/68%
AVG 1.3596 «1506 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
FIT 1.320 123 VALUE FROM CONSTRAINED FIT
* ETA INTO 2GAMMA/((3PI0)+2/3(P10 2GAMMA)) {PLIZ{P242/3PT)
1.10 0.5 MULLER 63 7766
FIT 1.176 <132 VALUE FROM CONSTRAINED FIT
* ETVA INTO NEUTRALS/TOTAL (PL4P24PT)/TOTAL
79 .08 BUNIATOV 67 SPRK 11767
FIT <713 013 VALUE FROM CONSTRAINED FIT
* ETA INTO (PIZRO 2GAMMA)/TOTAL {PT)/TOTAL
.l OR LESS JACQUET 67 HLBC «9 CONF LEVL 11767
FIT +025 <031 VALUE FROM CONSTRAINED FIT
* ETA INTO MU+MU-/TOTAL (UNITS 10%¢-5) (P12)/TOTAL
o . OR LESS HWEHMANN 68 SPRK «95 CONF.LEVEL 4/68%
* ETA INTO MU+MU-PIO/TVOTAL lUNlTS 10%2-4) (PL4)/TOTAL
- OR LESS HMANN 68 SPRK 4/68%

THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRORS GREATER THAN .5

*ennee

P2 PT ~e 665

been

EE S S Y
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in our averages.

included

14 ETA C-NONCONSERVING DECAY PARAMETER

BEC‘V ASVHHE]’!V PARANEVER FOR PI+ PI- PIO lUNlTS 10¢+-2)
51 2.

BALTAY 66 8/66
355 8.1 5.3 FOWLER 66 HBC 8/66
705 -6.1 4.0 LARRIBE 66 HBC 8/67
10665 0.3 1.0 CNOPS 66 SPRK 8/61
1300 5.8 3.4 OTHERS 66 HBC 8/66
36800 1.5 .5 GORMLEY3 68 SPRK 6/68%
AVG -1:4;95 ° .-';2;.’5 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.7)
(SEE IDEOGRAM BELOW )
HEIGHTED AUERAGE = 1.440 & 0.722
ERROR SCALED BY 1.67
CHISG@ = S.5 - CONLEV = 0.062
.. *GORMLEY3 6B SPRK
DTHERS 66 HBC
CNOPS 66 SPRK
—_— “LARRIBE 66 HBC
- -FOUWLER 66 HBC
« *BALTAY 66 0BC
s S S s
8 8 8 3
w w w w w
% ; ] &
ETA INTOD PI+PI-PIO ASYMMETRY PRRAMETER
H. Yuta and S. Okubo (PRL 21,781) have
pointed out that an asymmetry in the decay
+ -0 .
n- 7w 7w w of about 2% need not imply a
breakdown of C invariance, since an asym-
metry of this amount could be caused by an
interference between the n and the 37 back-
ground,
DECAV ASVHHETRV PARAMETER FOR PI+ PI- GAMMA (UNITS 10%#-2)
-2- 17 CRMWURD 66 HBC 11766
1620 .5 WEN 67 SPRK 8767
N ABOVE EIPERIHENT XS SENSl‘HVE DNLV TO UPPER .4 OF GAMMA-RAY SPECTRUM
-4, LITCHFIEL 67 DBC 8767
6710 2.4 l-ﬁ GORMLEY2 68 SPRK 6/68%
AVG '2:0;3; . i.50;5 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

Any simple model of C noninvariance in
the decay n - 11+1r_\{ predicts a maximum
asymmetry in the lowest part of the y-ray
- 0). This is

easily seen by remembering that (experimen-

energy spectrum (i.e., as E

tally) the C-conserving part of the decay puts

the dipion in a J = 1 state. However, the C-
violating part of the interaction must put the
dipion in an even J state (and J = 2). One

then expects the competition between J = 1
and J = 2 (4,6, -+) to be the greatest when
m__ is largest, i.e.,, as EY - 0,

However, the lower limits on y-ray ener-
gies detected in the experiments on this
asymmetry range from about 50 MeV to about
125 MeV (the maximum energy of the y in this
decay is 204 MeV). Thus no experiment has
yet really investigated the potentially most

sensitive region,
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Data in parentheses have not been included in our averages.

REFERENCES
14 ETA(549,JPG=0-+)1=0

PEVSNER 61 PRL 7 421 PEVSNER ,KRAEMER ,NUSSBAUM,RICHARDSON + (JHU)
ALFF 62 PRL 9 322 ALFF,BERLEY,COLLEY,BRUGGER + (COL#RUTGERS)
BASTIEN 62 PRL 8 114 BASTIEN,BERGE,DAHL,FERRO-LUZZ1 + (LRL)
CHRETIEN 62 PRL 9 127 CHRETIEN+ (BRAND+BRONN+HARVARD+MIT+PADOVA)
PICKUP 62 PRL 8 329 E PICKUP,ROBINSON, SALANT (NRC+CAN+BNL)
SHAFER 62 CERN CONF 307 J SHAFER,FERRO-LUZZI,MURRAY + (UC+LRL)
BACCI 63 PRL 11 37 BACCI,PENSO,SALVINI ¢ (ROME U+CNEN FRASCA)
BUSCHBEC 63 SIENA CONF 1 166 BUSCHBECK-CZAPP,COOPER ¢ (VIENNA+CERN+AMS)
CRAWFORD 63 PRL 10 546 F S CRAWFORD,LLOYD,FCWLER (LRL4DUKE )
PRL 16 907 F S CRAWFORDsL LLOYD,E FOWLER (LRL+DUKE)
DELCOURT 63 PL 7 215 DELCOURT,LEFRANCOIS,PEREZ Y JORBA+ (ORSAY)
MULLER 63 SIENA CONF 99 MULLER,PAULL ¢ (LPCHE+SACLAY I[F#ROME+INFN)
FOELSCHE 64 PR 134 B 1138 H W FOELSCHE,H L KRAYBILL (YALE)
KRAEMER 64 PR 136 B 496 KRAEMER ; MADANSKY,FIELDS +  (JHU+NW U+WOOD}
PAULIT 64 PL 13 351 E PAULI,A MULLER (LPCHE+SACLAY)
FOSTERL 65 PR 138 B 652 FOSTER,PETERS 4 MEER,LOEFFLER + (WISC+PURDUE)
FOSTER2 65 ATHENS FOSTER,GOOD,MEER (WISCONSIN)
FOSTER3 65 THESIS M.C.FOSTER (WISCCNSIN)
PRICE 65 PRL 15 123 LeR.PRICE,FeS<CRAWFORD
RITTENBE 65 PRL 15 556 RITTENBERG,KALBFLEISCH (LRL+BNL)
ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER,BERLEY+ {CCLUMBIA+RUTGERS)
BALTAY 66 PRL 16 1224 +FRANZINI,KIM,KIRSCH+(COLUMBIA¢STONY BRUDK)
CRAWFORD 66 PRL 16 333 F.S.CRAWFORDsL.R.PRICE
DIGIUGND 66 PRL 16 767 DIGIUGNO,GIORGI s SILVESTRI#+ INAPOTRSTOFRASC)
GROSSMAN 66 PR 146 993 R GROSSMAN,L PRICE,F CRAWFCRD
GRUNHALS 66 THESIS J<GRUNHAUS lCULLHBlA)
JAMES 66 PR 142 896 F E JAMES,H L KRAYBILL (YALE+BNL
JONES 66 PL 23 597 JONES,BINNIE,DUANE sHORSEY , MASONy+ (ICL#RUTH)
WAHLIG 66 PRL 17 221 WAHLIG, SHIBATA,MANNELLI (MIT+PISA)
BAGLINL 67 PL 24B 637 BAGLIN,BEZAGUET,DEGRANGE, + {E.POLY+UC)
BAGLIN2 67 BAPS 12 567 BAGL IN, BEZAGUET s DEGRANGE, # (E.POLY+UC)
BALTAY1l 67 PRL 19 1495 BALTAY,FRANZINI s KIM) NEWMAN+ (COLUM+BRAND)
BALTAYZ 67 PRL 19 1498 BALTAY, FRANZINI yKIM, NENMAN+ (COLUM#STONY BK)
BEMPORAD 67 PL 258 380 BEMPORAD ,BRACCINI, FOA,LUBELSMEY+(PISA,BONN)
PRIVATE CUHMUNICATION
BILLING 67 PL 258 43 BILLIGyBULLOCK,ESTEN,GOVAN,+ {uCL,0XF)
BONAMY 67 HEKDELBERG CONF. BONAMY, SONDEREGGER (SACLAY)
BUNIATOV 67 PL 25B 560 BUNIATOV,ZAVATTINI,DEINET,+ (CERN,KARLS})
CENCE 67 PRL 19 1393 CENCE,PETERSON, STENGER,yCHIU+ (HAWATI+LRL)
FELDMAN 67 PRL 18 868 FELDMAN, FRATI+GLEESONsHALPERN, ¢ (PENN)
FLATTE 67 PRL 18 976 S.M.FLATTE (LRL)
FLATTE2 67 PR 163 1441 +M.FLATTE AND C.G.WOHL (LRL)
JACQUET 67 PL 25B 574 JACQUET yNGUYEN-KHAC» BAGLIN+ (EC.POLY, BERGEN)
LITCHFIE 67 PL 248 486 LITCHFIELD+RANGAN, SEGAR, SKITH+(RUTH+SACLAY)
MICHAEL 67 THESIS WeB.MICHAEL (ucy
PRICE 67 PRL 18 1207 LeR.PRICE,F.S.CRAWFORD (LRL)
ARNOLD 68 PL 278 466 4PATY,BAGLIN,BINGHAM+ (STRB+MADR+EPOL+BERK)
BAZIN 68 PRL 20 895 BAZIN,GOSHAW, ZACHER, + (PRINCETCN, QUEENS)
BULLOCK 68 PL 27B 402 +ESTEN, FLEMING,GCVAN,HENDERSCN, OWEN+ (LOUC)
STRUGALS 68 VIENNA ABS. 112 STRUGAL SK1,CHUVILO, IVANOVSKAJA,+ {CUBNA)
WEHMANN 68 PRL 20 748 WEHMANN ENGEL Sy + (HARV4CASE+SLAC+COR#MCGILL)
QUANTUM NUMBER DETERMINATIONS NOT REFERRED YO IN THE DATA CARDS
BASTIEN 62 PRL 8 114 BASTIEN,BERGE,DAHL ;FERRO-LUZZT MILLER+(LRL)
CARMONY 62 PRL 8 117 D CARMONY,A ROSENFELD,VAN DE WALLE (LRL)
ROSENFEL 62 PRL 8 293 A ROSENFELD,D CARMONY,VAN CE WALLE (LRL)
REFERENCES ON ETA ASYMMETRY PARAMETERS
BALTAY 66 PRL 16 1224 BALTAY,FRANZINI KIM,KIRSCH4 [COLUM#STCNY BK)
CNOPS 66 PL 22 546 CNUPS.FlNﬂCCMIARS,LASSALLE'OlCERNOlURQSACLl
CRAWFORD 66 PRL 16 333 F.S.CRANFORDsL.R.PRICE
FOWLER 66 BAPS 11 380 .
LARRIBE 66 PL 23 600 LARKlBE.LEVEQUE."ULLER.PAULX.0 (SACLORU'H)
OTHERS 66 PR 149 1044 COLUMBIA,LRLyPURDUE, WISCONSIN,YALE
BOWEN 67 PL 248 206 BOWEN,CNOPS ,FINCCCHIARO,+ (CERN#ZUR+SACL)
LITCHFLE 67 PL 24B 486 LITCHFIELD,RANGAN, SEGAR, SMITH#(RUTH+SACLAY)
GORMLEY2 68 PRL 21 399 GORMLEY ,HYMAN, LEE,NASH,PEOPLES+ (COLU+BNL)
GORMLEY3 68 PRL 21 402 GORMLEY,HYMAN,LEE,NASH, PECPLES+ (COLU+BNL)
PTERT Y
sssens serne
16 PROTON (938,J=1/2} 1=1/2
p 16 PROTON MASS (MEV)
L] 938.256 0.005 COHEN 65 RVUE 7/66
16 PROTON LIFETIME (UNITS 10%#26 YR)
T * OVER lO"ZO YRS GOLDHABER 54 TH 232 FISS.MODE INDEPEN
T * OVER 2.0 # 10%##23 YRS FLEROV 57 TH 232 FISS.MODE INDEPEN
T * OVER X.S BACKENSYG 60 CNTR
T * OVER CN 6/66
T * KRDPP AND BACKENSYOSS SENS!T]VE YU PARIICULAR DECAY MODES OF PROT
T * OVE 200.0 67 CNTR DEP. ON DECAY MODE 67689
16 PROTON MAGNET. MOMENT(E/2MP)
Lld 2.792763 0.000030 COHEN 65 RVUE T/66
’
seeeee *
REFERENCES

GOLDHABER 54 PR 96 1157 FNOTE2 M GOLDHABER,F REINES+

16 PROTON (938,J=1/2) [=1/2

(Los ALAﬂUS.BNL)

FLEROV 57 SOV PHYS DOK 3 78 FLEROV,KLOCHKOV,SKOBKIN,TERENTEV
BACKENST 60 NC 16 749 BACKENSTOSS,FRAUENFELDER,HYAMS + RN
COHEN 65 RMP 37 537 € R COHEN, J W P DUMOND (NAASC+CALTECH)
KROPP 65 PR 137 B 740 W R KROPP,sF REINES (CASE INST TECHNCLUGY)
GURR 67 PR 158 1321 GURR 4KROPP ;REINES,MEYER (CASE,JOHANNESBURG)
sarnes *
E2ERRE BeeEAEESE 3 * sesenrns

r] 17 NEUTRON (939,J=1/2) I=1/2

17 NEUTRON-PROTON MASS DIF.(MEV)

0 1.2939. 0.0004 ° BONDELID 60 CNTR
o 1.2933  0.0001 SALGO 64 CNTR
0 e e e e
o AVG 1.2933 .0001 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)
0 FIT 1.2923  0.0001 VALUE FROM CONSTRAINED FIT
o FIT 1.2923 0.0001 VALUE FROM CONSTRAINED FIT

ExxxETETX

1T NEUTRON MAGNETIC MOMENT (MAGNETONS,938.2 MEV)

LL} -1.913148 0.000066 COHEN 56 RVUE 1766

Neutron Lifetime and Coupling Constants

in Beta Decay

The measurement of the neutron lifetime
by Sosnovskii et al. has been discarded, since
(i) it is in disagreement with the better and
more recent result of Christensen et al.,

(ii) the value of gA/gV derived from the new
value of the neutron lifetime agrees better
with the one obtained from the free neutron
data,

The angle 6 is defined by the relation

gA/gV lgA/gvle ’
and is equal to 0 + nr if time-reversal invari-
ance holds (see JACKSON 57).

We list below the values of gA/gv calcu-
lated under the assumption of time-reversal
invariance and the values for the phase angle §.

17 NEUTRON LIFETIME (UNITS 10"3 SEC)

T . (1.012} (0.021) SOSNOVSKI 59 PILE SEE NOTE E T/68%
E ERROR CHANGED BECAUSE ERROR IN CROSS SECTION FOR NEUTRON ABSCRPTION
€ IN GOLD HAS BEEN REDUCED
T 0.932 0.014 CHRISTENS 67 PILE 3/68¢
17 RETA DECAY COUPLING CONSTANTS.
AV * GA/GV {SEE TEXT FOR SIGN CCNVENTIDN)
AV 8 -1.18) {0.02) BHALLA 66 RVUE 11767
8, INIS VALUE NOT USED SINCE CORkEsPﬂNDlNG LIFETIME HAS BEEN DISCARDE
AV CONFORTO 67 RVUE SEE NOTE C BELOW
AV C CDNFORTB VALUE CONBINES ALL FREE NEUTRON DECAY DATA
AV -1. 0.01 CHRISTENS 67 CNTR SEE NOTE C BELOW 11/68%
AV D CNRISTENSUN HEISUREKENY NOT SENSITIVE TO SIGN OF GA/GV
AV -
AV AVG -l.ZZlU n0093 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
F # " PHASE ANGLE OF GA RELATIVE TO GV (DEGREES)
(N CONFORTO 67 RVUE 11/68%
* VALUE DERIVED FRDH FREE NEUTRON DECAY CNLY
sexsns teesreee
REFERENCES
17 NEUTRCN (939,J=1/2) I=1/2
COHEN 56 PR 104 283 V W COHEN, CORNGOLD, RAMSEY {BNL+HARVARD)
JACKSON 57 PR 106 517 JACKSONs TRIEMAN, WYLD (PRINCETON)
SOSNOVSK 59 JETP 9 717 SOSNOVSKIIL,SPIVAK,PROKOFEV + (TAE MCSCOW)
BONDELID 60 PR 120 887 BONDELID,BUTLER,KENNEDY + [USNRL+CATH UNIV)
SALGO 64 NP 53 457 R SALGO, STAUB, WINKLER, ZAMBONI (ZURICH
COHEN 65 RMP 37 537 ER CUNEN'DUFUND (NAASCeCAL lNSY TECH)
BHALLA 66 PL 19 691 C P BHA LABAMA)
CHRISTEN 67 PL 268 11 'NltLSENnﬂ‘"NSENyBRGNN'RUSTAD(RISU DEN“AKK)
CCNFORTC 67 ACTA PHYS ACAD
HUNGARICA 22 15 G. CONFCRTO (CERN)
seene sses0s08e
seseee
A 18 LAMBDA (1115,4P=1/2+)} [=0
18 LAMBDA MASS (MEV)
N SINCE OUR FINAL VALUES FCR THE SIGMA AND LAMBDA MASSES COME FROM
N DOING AN OVERALL FIT TO ALL MEASURED MASSES AND MASS DIFFERENCES,
N WE HAVE USED THE UNCORRELATED MEASUREMENTS FROM SCHMIOT 65 RATHER
N THAN THE ONES COMING FROM THE OVERALL FIT REPORTEC IN THAT PAPER.
N SINCE THERE SEEMS TO BE NO CONVINCING ARGUMENT AS TO WHY ONE SHOULD
N IGNORE DATA USING RANGE MEASUREMENTS, WE HAVE INCLUDED HERE VALUES
N DEPENDING ON PROTON AND PION RANGES.
M 1115.44 BHOWMIK 63 RVUE ¢ SEE NOTE L BELOW
M L ABOVE LAMBDA MASS HAS BEEN RAISED 35 KEV TO ACCOUAT FOR 46 KEV
M L INCREASE IN PROTON MASS AND 11 KEV DECREASE IN CHARGED PIDN PASS.
L} § 635(1115.86) 10.09) BALTAY 65 HBC ERRCR IS STATIS. 6766
“ 488 1115.63 0.07 SCHMIDT 65 HBC SEE NOTE N 6/68¢
M S 1147(1115.74) 10.04) CHIEN 66 HBC 6.9 PBAR /67
M S 972(1115.69) {0.05) CHIEN 66 HBRC 6.9 PBAR PANVIL 9767
" 1115.6 0.4 LONDON 66 HBC 6/66
Mo 11116.0) (n.z» BADIER 67 HBC 2.4 PBAR P,LLBAR /67
M 195 1115.39 MAYEUR 67 EMUL 11767
[ ERROR PURELV stvlslchL
“ .
" AVG lllS.Sk&O .0743 AVtﬂAGE (ERROR INCLUDES SCALE FACTOR OF 1.4)
L] FIT 115.60 ALUE FROM CONSTRAINED FIT 6/68%

|SEE lDEUGKAK BELOW )
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Data in parentheses have not beem included in our averages.
18 LANBDA BRANCHING RATIOS
WEIGHTED AVERAGE = 1115.5440 & 0.0748
ERROR SCALED BY 1.40 R1 ¢ LAMBOA INTO (P n mw PI-)¢(N P10} 59 woc (P11/(PL1+P2)
= - Rl 0.627 CRAWFORD
cysa = 3.9 —— CONLEV = 0.142 R1 0.65 o o COLUMBIA 60 HBC
Rl U (0.685)  (0.017) ANDERSON 62 HBC
R1 903 0.643  0.016 HUMPHREY 62 HBC
Values above of weighted aver~ Rl ..
age, scale, etc. for readers Rl AVG .0137 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
convenience. The data were Rl FIV «653 .013 VALUE FROM CONSTRAINED FIT
actually processed by program
AHR, which calculates its own R2 ¢ LAMBDA INTO (N nunuv PI-)+(N P10)) {P2)/(P1+P2)
values of SCALE, x, and &(x) R2 0.23 EISLER s7 PBC
(which are different from the R2 0.43 o u CRANFORD 59 HBC
values shown here). R2 0.28 0.08 BAGLIN 60 PBC
R2 0.35 0.05 BROWN 63 X8C
R2 75 0.291  0.034 CHRETIEN 63 PBC
R2 R ERER
R2 AVG .3044  .0250 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
—+—|- -+ |- ‘MAYEUR 67 ENUL R2 FIT <347 <012 VALUE FROM CONSTRAINED FIT
LONDON 66 HBC
——-\ .. .- .SCHHIDT 65 HBC R3 * LAMBDA INTO (P E- NEU)/TCTAL  (UNITS xon-s) (N)/wum
—_ N /3 15 2.0 0.5 HUMPHREY 61
BHOWRIK &3 RUUE R3 8 2.9 1.5 1.2 AUBERT 62 nc
R3 150  0.82 0.12 0413 ELY 63 FBC
R3 20 1.55 0.34 LIND 64 HBC
2 M @ « R3 102 0.78 0.12 BAGLIN 64 FBC
v £ v © R3 137 0.8 o.1 MALONEY 68 HBC PRELIMINARY 11/68¢
3 3 S a R3 e e e s e
- - - - R3  AVG 8500 © ".0813  AVERAGE (ERRUR INCLUDES SCALE FACTOR OF 1.3)
LAMBDA MASS (MEV) (SEE IDEGGRAM BELOW
Ré . LAMBOA INTC (P MU- NEU)/TOTAL (UNITS 10¢e-4)  (P3)/(P1+P2)
R4 0.2 OR GREATER G000 62 HBC
18 LAMDA - ANHI.ANBDA MASS oxrrsnsn:z (HEV) R4 * . l,n OR LESS ALSTON 63 HBC
oM 0.05 0.06 HIEN HBC 6.9 PBAR P 9767 |Re OR LESS KERNAN 64 FBC
oK 0.29 0.15 GADier  s7 mec 2.4 PBAR P 8/67 |re = "“55“ 1,3 AND 6.0 LIND 64 HBC
oM P R4 1.3 0.7 LIND 64 RVUE /66
oM AVG NN .0828 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5) R4 z 1.5 1.2 RONNE 64 FBC
R4 e e s e s ens
Rt R4 AVG 1.3508  .6046 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
18 LAMBOA LIFETIME (UNITS 10¢9-10)
18 LAMBDA DECAY PARAMETERS
T 188 2.63 0.21 0:21 BOLOT 58 CC
T 825 2.72 0.16 0.16 'CRAWFORD 59 HBC A- ¢ ALPHA LAMBCA- (LAMBDA INTO PI- PROTON})
¥ 140 2.72 0.29 0.27  BOWEN 60 cC A- 1156 0.8 0.07 CRONIN 63 CNTR  LAMBDA FROM PI-P  8/67
¥ 186 2.60 0.28 0.20  CHANG 62 HBC A= ® 10.663)  (0.022) BERGE 66 RVUE INCLUDES ABOVE 9/66
M 799 2.69 0.11 0.11 HUMPHREY 62 HBC A= 10130 0.645 0.017 OVERSETH 67 SPRK LAMBDA FROM PI-P 8/67
¥ 2239 2.36 0.06 0.06 BLOCK 63 HEBC A- 3520 0.67 0.06 DAUBER 68 HBC FROM XI DECAY 6/68%
M 706 2.76 0.20 CHRETIEN 63 PBC A- M 2529  (0.747) (0.086) MERRILL 68 HBC REPL BY DAUBER 68 6/68¢
v 794 2.59 0.09 HUBBARD 64 HBC A- et e e oo
T 2260 2.31 0.10 KREISLER 64 SPRK A~ AVG «6455 .0159 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
T 13718 2.59 0.07 SCHWARTZ 64 HBC
v 635 2.5 0.15 BALTAY 65 HBC 6/66 A0 ¢ ALPHAO /ALPHA- FOR LAMBDA {L INTG PIO N/L INTO PI- P)
T 2534 2.6 0.1 HILL 65 SPRK rel 1.10 0.27 CORK 60 CNTR
T 916 2.3%5 0.09 BURAN 66 HLBC 6766
T S 1147 (2.50)  (0.14) CHIEN 66 HBC 6.9 PBAR P 9/67 F- #  PHI ANGLE (smmu)/ccswunxaeumnnn (DEGRESS)
T S 972 (2.70)  {0.20} HIEN 66 HBC 6.9 PBAR PoANTE 9767 |- 1156 13.0 NIN SPRK  LAMBDA FROM PI-P 11/67
T 2213 2.452 0.056 0,054 ENGELMANN 66 HBC 9766 F- 10130 ~-8.0 6. uvsnssm 67 SPRK LAMBOA FROM PI-P 11/67
T 585 2.68 0.13 0.11 AUERBACH 67 SPRK 8/67 F- ¢ 7377 (-9.2) 15.2) CLELAND 67 SPRK REP BY ANDERSSON 11/68+
T 2.44 0.15 BADIER 67 HBC 2.4 PBAR P 67680 | F- - 4.5 ANDERSSON 68 SPRK 11768+
T 2.55 0.15 BADIER 67 HBC 2.4 PBAR P,ANTIL 6/68% | ¢ e e e e e e
T G 8362 (2.535) (0.035) GRIMM 68 HBC 6/68% | g avG ~6.3024  3.5219 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
T 2600 2.47 .08 HEPP 68 HBC 8/68%
T s ERROR PURELY STATISTICAL AL+ ASYMMETRY PARAMETER IN ELECYRUN - LAnanAsvm CCRRELATION
T G TEMPORARELY NOT AVERAGED SINCE ERRORS ARE ONLY STATISTICAL 11/68% | AL 0.06 0.19 RLON 65 SP /66
T e e s e e e e
T AvG 2.5141 ¢ .0300 - .0294 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
(SEE IDEQGRAM BELOW )
AV e GA/GY FOR LAMBDA BETA DECAY (SEE TEXT FOR smu CONVENTION)
AV € 22 (-1.03) LIND 6/68%
AV C 102 ABS VALUE GREATER THAN 0.6 BAGLIN as NLHC 6/68%
18 LIFETIME olrﬁenmce.(unson—mnunou/sznnce AV C ;g“ g, AND -1,1 BARLON 65 SPRK 6768%
or 0.044 0.085 2.4 PBAR P 8/67 AV CONFORTO 65 RVUE . 11767
= AV C mz Ans vuus snsueu mm n 7 ELY 65 HLBC 95 PCT CCNF LEV  6/68+
AV M 77 0.17 0.25 MALONEY 68 HBC PRELIMINARY 11768+
18 LAMBDA MAGNETIC MOMENT (MAGNETONS,938.26 MEV) AV 3., (- g 23)  (0.20) w 33) cHU 68 SPRK  PRELIMINARY 11768+
AV A (-0.97)  (0.14 2) AVERAGE OBTAINED BY ADDING LCG OF 11/68¢
o 0.5 cooL 62 SPRK AV A LIKELIHOOD Fum:nuus nr cnusnnvu 65 AND MALONEY 68 11/68%
- 0.6 KERNAN 63 cC AV C EXPTS INCLUDED IN CONFORTO 65, RVUE 6/68%
e 8553 0.72 ANDERSON 64 HBC AV M MALONEY 68 MEASURES THE ABSOLUTE VALUE OF A/V
uM 151 0.28 CHARRIERE 65 EMUL AV e ees e -
:: 0.19 HILL 66 SPRK 9766 AV AVG -.9032 +1776 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)
MM AVG 21654 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2) ey serveres
(SEE 1DEOGRAM BELOW )
REFERENCES
———— 18 LAMBDA (1115,JP=1/2+) I=C
18 LAMBDA PARTIAL DECAY MODES EISLER 57 NC 5 1700 ETSLER,PLANO,SAMIOS, SCHHARTZ + (COLUFM+BNL)
BOLOT 58 PRL 1 148 E BOLDT,D O CALDKELL,Y PAL (HIT)
Dic" PASSES CRAWFORD 59 PRL 2 266 CRAWFORD ,CRESTI,D0UGLASS,GOOD + (LRL)
3 LAMBDA INTG PROTON PI- 938+ 13
r2 LAMBDA [NTO NEUTRON P10 939+ 13‘ BAGLIN 60 NC 18 1043 BAGLIN,BLOCH,BRISSON,HENNESSY ¢ (PARIS-EP)
144 LAMBDA INTO PROTON MU- NEUTRINO 938+ 105¢ 0 BOWEN 60 PR 119 2030 BOWEN,HARDY,REYNCLDS ySUN + {PRINCETON)
P4 LAMBDA INTO PROTON E- NEUTRINO 938+ .5+ 0 CORK 60 PR 120 1000 CORK yKERTH, WENZEL ,CRONINSCOOL  (LRL#PR+BNL)
COLUMBIA 60 ROCH CONF 726 M SCHWARTZ (COLUMBIA)
---- HUMPHREY 61 PRL HUMPHREY ;K IRZ 4ROSENFELD,RHEE + (LRL+SYRAC)
WEIGHTED AUERAGE = 0.39776 + 0.00470 WEXGHTED AVERAGE = -0.729 4 0.165 WEIGHTED AVERAGE = 0.BS0C % 0.0813
ERROR SCALED BY 1.2§ ERROR SCALED BY 1.16 ERROR SCALED BY 1.28
CHISQ =26.7 CONLEV = 0.062 CHISG = S.4 __ CONLEV = 0.261 CHISR = 4.9 CONLEV = 0.180
H— e e HEPP 68 HBC
R BADIER 67 HBC
—— e BADIER 67 HBC
3 3 TR AUERBACH 67 SPRK
- -« -ENGELHANN 66 HBC
«+ .- -BURAN 66 HLBC
— -\ HILL 65 SPRK
— ~----BALTAY 65 HBC
— -+ 'SCHUARTZ 64 HBC.
.-+ .KREISLER 64 SPRK
e AR SR - - “HUBBAROD 64 HBC
b e+ -\ ... -cHRETIEN 63 PBC 4 “MALONEY €8 “Bg
—+—\- - - - -BLOCK 63 HEBC HILL 66 SPRK H 64 FB
——.b ...\ ... .UnPHREY 62 HBC — CHARRIERE 6§ EMUL 64 HBC
— - — ..\ ... .cHANG 62 HBC Ee - ANDERSON 64 HBC 4 63 FBC
L. ...\ ... .BOuEN 60 cC KERNAN 63 CC 62 FBC
—_— ‘CRAUFORD  §9 HBC —_— -cooL 62 SPRK -HUNPHREY 61 RUUE
——— - - - S\ -BOLDT s8 cC
> 8 ] 8 8 8 2 8 8 8 8 8 8 8
2 2 S I H ? S 8 8 3 3 8 8 H 8
-1 A % K s H 2 2 2 2 2 4 2 2 2 2
: H " " : : [ o~ - o - ~ - “ © “w
o o o o o o 1 ' I
LANBOA DECAY RATE (UNITS 10%m10 SEC -1) LANBOA MAGNETIC MOMENT LAMBOR B.F. INTO P E- NEUTRIND
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Data in parentheses have not been included in our averages.
ANDERSON 62 CERN CONF 832 ANDERSON,CRAMFORD,GOLDEN,LLOYD + (LRL) .
ARMENTER 62 CERN CONF 236 ARMENTEROS + (CERN+EP+LONDON+B [RM4CEN-SACLAY) 19 SIGHA+ MAGNETIC MOMENT (MAGNETONS,938.26 MEV)
AUBERT 62 NC 25 479 AUBERT,BRISSON,HENNESSY,SIX +  (PARIS-EP) - 381 €O0K 66 SPRK
BALTAY 62 CERN CONF 233 BALTAY, FONLER, SANDNE 1SS, CULKICK+ (YALE#BNL) P 52 s KOTELCHUC 67 EMUL  K-P AT 1.15BEV/C
CHANG 62 THESIS DUKE CHUEN CHUEN CHANG {DUKE) P 51 1.2 SULLIVAN 67 EAUL  PHOTOPROZUCT ION
cooL 62 PR 127 2223 COOL ,HILL, MARSHALL + (BNL#MIT+NYU+ANL) MM 69 1.2 RN 68 EMUL
6000 62 PRL 9 518 ML GOOD.V G LIND (WISCONSIN) WM 29333 -0 e 68 HBC
HUMPHREY 62 PR 127 1305 W E HUMPHREY,R R ROSS iy . . .
L] - -
ALSTON 63 UCRL 10926 Astn.xuu.NEuFEm.snunz,uuuuur (LRL) e ave 5110 5237 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
BERGE 63 THESIS {BERKELEY) J PETER BER (LRL) .
BHOWMIK 63 NC 28 1494 8 annwnu.u * GovaL (DELHI)
BLOCK 63 PR 130 766 BLOCK,GESSAROLI,RATT[,KIKUCHI ¢ (NW+BLGNA) 19 SIGMA+ PARTIAL DECAY MODES
BROKN 63 PR 130, 769 BROWN,KADYK s TRILLING,ROE + (LRL+MICHIGAN)
CHRETIEN 63 PR 131 2208 CHRETIEN,CROUCH+ (BRAND+BRONN+HARVARC#MIT) DECAY MASSES
CRONIN 63 PR 129 1795 J W CRONIN,O E OVERSETH (PRINCETON) b1 SIGNA + INTO PROTON P10 938+ 134
LY 63 PR 131 868 ELY,GIDAL,KALMUS ,OSWALD , PONELL + (LRL) o2 SIGMA + [NTO NEUTRON PI+ 939¢ 139
KERNAN 63 PR 129 870 KERNAN,NOVEY, NARSHAW, NATTENBERG  (ANL+ILL) p3 SICMA + INTO NEUTRON PL+ GAKMA 939+ 139¢ 0
P4 + A E+ + .
ANDERSON 64 PRL 13 167 J A ANDERSONsF S CRAWFORD (LRL) ps ::2:: + INTS SRETON EaunEy l},;z, FA
BADIER 64 DUBNA CONF 1 593 BADIER,BARLOUTAUD + (EP+SACLAY+ANSTOM) 194 SIGMA + INTD NEUTRON MU+ NEUTRINO 939+ 1056 0
BAGLIN 64 NC 35 977 BAGL IN,BINGHAM+ (EP+CERN4UC LOND#RHEL+BERG) p7 SIGMA + INTO NEUTRON E+ NEUTRING 939+ .54 0
HUBBARD 64 PR 135 B 183 HUBBARD, BERGE ,KALBFLEISCH, SHAFER +  (LRL}
KERNAN 64 PR 133 B 1271  KERNAN,POWELL,SANDLER + (LRL+UN-COLL-LOND) ———
KRE[SLER 64 PR 136 B 1074 M N KREISLER,D OVERSETH,J CRONIN (PRINCE)
LIND 64 PR 135 B 1483  LIND,BINFORD,GOOD, STERN IMISCONSIN)
RONNE 64 PL 11 357 RONNE+  (CERN+EP+UCOL-LCNDON+UNLV.BERGEN) 19 SIGMA+ BRANCHING RATICS
SCHWARTZ 64 UCRL 11360 THESIS JCSEPH ADAM SCHWARTZ (LRL) RL * sIGHA+ INTO (NEUTRON Pi+)/(NUCLEON PI) (P2)71P1+P2)
R 3
BAGLIN 65 NC 35 977 BAGLIN ¢  (EP,CERN,UC LONDON;RUTH, BERGEN) I ,2: 046 fopsd c,.::g“" 2§ 4
BALTAY 65 PR 140 B 1027 BALTAY, SANDKEISS,CULWICK,KOPP ¢ (YALE+BNL) Rl PSS
BARLON 65 PL 18 64 J BARLOW,BLAIR,CCNFORTO+ (CERNSRUTH+PENNA)
CHARRIER 65 PL 15 66 CHARRIERE,GIBSON+ (EPUL+BRIST+CERN+MPI) RL Ave 4723 <0154 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
ALSO NC 464 CHARRIERE,GIBSUN +  (EPUL,BRIST,CERN, HPI} R2 & SIGMA+ INTO (NEUT PI+ GAM)/(PI+N) (UNITS 10%3-3) (P3)/(P2)
CONFORTO 65 EC INT HERZEGNOVI G CONFORTO (CERN) R2 * ABOUT 1.8 ZIN2 65 HBC
ELY 65 PR 137 81302 ELY,GIDAL,KALMUS,PONELL +  (LRL,UC LUNDUN) R2 & FCR PI+ MOM L=S< THAN 166 MEV/C
HILL 65 PRL 1 85 D A HILL.K K LI R2 19 0.18 0.0 68 HBC PREL. SEE NOTE A
SCHMIOT 65 PR 140 B 1328 P SCHMIDT (coLuRBIA) R2 A FOR PI+ MUN. LESS THAN 100 MEV/C
BERGE 66  BERKELEY CONF. BERGE,CABIBBO (RVUE) . . . g
BURAN 66 PL 20 318 BURAN, EIVINDSON, SKJEGGESTAD, TOFTE +  (0SLO) b ““"‘, INTO (LAMBOA E NEUI/TOTAL SUNIT 1owac®! ";;é:ﬁ"ﬁ
CHIEN 66 PR 152 1171 +LACH, SANDHE ISS, TAFT ,YEH, OREN +  (YALE+BNL) 3 6 2.0 oy SARRSE o7 Hoc STOP K-
ENGELMAN 66 NC 45A 1038 ENGELAAN».Fu.mum.Alexmnsuomsmasohsun) ”3 o6 or BALTAY 68 HBC
HILL 66 BERKELEY CONF  HILL+LI+JENKINS,KYCIA,RUDERMAN L) R3 2.9 1.0 EISELE 68 HBC PRELIMINARY
LONDON 66 PR 143 1034 LONDCN, RAU, GOLDBERG, LICHTMAN® (uuusvucusn R3 S,
. . A .
AUERBACH 67 NC 47A 19 AUERBACH,BOWEN,DCBBS sLANDE ,FANN+ (U CF PA) R3ave 2-1078 4495 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
BADIER 67 PL 25B 152 +BONNET , BRIANDE T, SADOULE Y (EP (PARIS)) * . o
MAYEUR 67 u.uan.nnux BUL32 C.MAYEUR,E.TOMPA,J.WICKENS (UL.BRUX+UC.LON) Eodi Slf" 012:0 or f::“)“' rio c::::;: 10 z’c (porveen)
CLELAND 67 PL 268 CLELAND,BIENLEIN;CONFORTO®  (CERN,GVAsLUND) R4 24 0.37 0.08 BAZIN 65 HBC
OVERSETH 67 PRL- 19 391 0 E OVERSETH, R F ROTH (NICHIGAN®PRINCETON} R4 . QUARENI 65 EMUL
ANDERSSO 68 VIENNA ABS. 270  ANDERSSON,BIENLEIN,CLELAND +(CERN,GVA,LUND) RS & SIGMA® INTO (N E+ NEU/ZIN Pl¢) (UNITS 108%—4) .(PT1/(P2)
CHy 68 VIENNA POSTDEADLN CHU,PHILLIPS, ¢ (ARGCNNE,CHICAGO,0H10,NASH) RS 0 16220 EFFECTIVE DENOM. COURANT 64 HBC SEE NOTE E
DAUBER 68 UCRL m;ea +BEKGE , HUBBARD , NERRILL / NILLER (LRL) rS ° 2720 EFFECTIVE DENOM. MURPHY 64 HBC SEE NOTE E
GRIMM 68 NC 54A He=JoGRIMK (HEIDELBERG) RS 1 9690 EFFECTIVE DENOM. NAUENBERG 64 HBC SEE NOTE €
HEPP €8 ZE1Y.PHYS. TOBEPUB Yo EPPyH. SCHLEICH (HEIDELBERG) RS 0 25000 EFFECTIVE DENOM. EISELE 67 HBC
MALONEY 68 VIENNA ABS. 373  MALONEY,SECHI-ZORN (MARYLAND) RS E EFFECTIVE DENOM. TAKEN FROM EISELE 67
MERRILL 68 PR 167 1202 MERRILL, SHAFER (LRL) RS 0 32406 EFFECTIVE DENOM. BIERMAN 68 HBC
R6 & SIGMA+ INTO (N MU+ NEU)/(PIeN)  (UNITS 10%s-4) (P6)/(P2)
sseaes Re s 1 120 ANALYSED EVENTS  GALTIERI 62 EMUL  NO RATIO QUOTED
hiddddd hidddddad R6 [ 10150 EFFECTIVE DENOM. COURANT 64 HBC SEE NOTE E
+ 19 SIGMA+  (1189,4P=1/2+) 1I=1 R6 [ 1710 EFFECTIVE DENOM. NAUENBERG 64 nac SEE NOTE E
Z R6 1 18750 EFFECTIVE DENOM. EISELE 67 M
19 SIGKA+ MASS (MEV) R6 E EFFECTIVE DENOM. TAKEN FROM ElSELE 67
R6 0 32900 EFFECTIVE DENOM. BAGGETT 68 HBC PRELIMINARY
M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS R7 & SIGMAs INTO LEPTONS / SIGMA-— INTo_LEPTONS
R7T N 3 (0.04)  (0.04}  (0.02) AVERAGE
M 144 1189.38 0-15 BARKAS 63 EMUL + SEE NOTE S BELCW R7 N AVERAGE OF ALL DATA IN R4 AND R5 UP TO Blzknm 68,
" 58 1189.48 BHOWMIK 64 EMUL ¢ SEE NOTE S BELCh R7 0 0.034 OR LESS BAGGETT 67 H
R S ABOVE SIGHA+ WASSES MAVE DEEN RAISED 30 KEV TO ACCOUNT FOR 46 KEV R? ¢ 0  0.026 OR LESS ANG 68 Nac PRELININARY
L] S INCREASE IN PROTON MASS AND 21 KEV DECREASE IN PICN MASS
" 4205 1189.68 0.10 SCHMIOT 65 HBC SEE NOTE N 6reae |______
" 1189.16 0.12 HYMAN 67 HEBC 6/68¢
" e e o o0 e oo e Ae
M AVG  1189.4516 L1271 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.9) 19 SIGHA+ DECAY PARAMETERS
LR 2] 1189.40 0.19 VALUE FROM CONSTRAINED FIT 6/68% Jas o nvwn/uvmc FOR slsmu (S1G+ TO PI+ N)/(SIG+ TC PIO P)
(SEE IDEOGRAM BELOW ) A+ 0. [« 60 CNTR SI1G+ FROM P1+P
A+ * (0241 TRIPP 62 HBC + REPLAC.BY BANGER
HEIGHTED AUERAGE = 1189.452 * 0.127 A+ 0.052 BANGERTER 66 HBC + SIG+ FROM K-P
ERROR SCALED BY 1.9§5 A+ .07 BERLEY 66 HBC + SIGs FROM K-P
CHISA =11.4 CONLEV = 0.010 A+ e e
F A+ AVG -.0175  .0390 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
.
Values above of weighted s ALPHA fl?:;o (snc» INTO PO Pnc:gRL o2 chTR
average, scale, etc. for A0 » (=0.90) (o 251 TRIPP 62 HBC REPLAC. BY BANGE
readers convenience. The A0 5200 -0.986  0.072 BANGERTER 66 HBC K-P TO SiG¢ PI-
data were actually proc- A0 .. e e
essed by program AHR, 20 AvG "-19547 * ".069% AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1
which calculates its own
values of SCALE, X, and Fe » PHI ANGLE (SINIPHI)/COS(PHI)=BETA/GAMNA) _(DEGREES)
8(x) (which are different Fe 370 180. 30. EY + NEUTRON RESCATT.
from the values shown here). Fe 560 144. 29. MNGERIER 68 e + NEUTRON RESCATT.
Fe e s s s o o o 0 e
Fe AVG 161.3900 20.8507 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
.......... HYNAN 67 HEBC sesnes
—_— SCHHIDT 65 HBC REFERENCES
BHOUMIK 64 EMUL 19 SIGMA + (1189,JP=1/2+) 1=l
o BARKAS 63 EMUL GLASER 58 CERN CONF 270 GLASER, GOOD, MORR1SON (MICH+LRL)
EVANS 60 NC 15 873 BRIST#BRUSS +IAS=U, COL~DUBL IN+LON(MILAN+PAD)
= - > - FREDEN 60 NC 16 611 S FREDEN,H KORNBLUM,R WHITE (LRL)
? Y 3 3 3 KAPLON 60 ANP 9 139 M KAPLON,A MELISSINOS,YAMANCUCHI  (RCCHES)
= 3 2 2 e CORK 60 PR 120 1000 CORK yKERTH, WENZEL,CRONIN,COOL (LRL#PRI+BNL)
- 1 B - - PUSCHEL 60 NP 20 254 W PUSCHEL (KAX PLANCK INST)
b i b 4 4
SIGNA + MASS (MEV) BARKAS 61 PR 124 1209 BARKAS ¢ DYER yMASON+NICHOLS ¢ SMITH (LRLY
BERTHELD 61 NC 21 693 BERTHELOT,DAUDIN,GOUSSU +  (SACLAY+CRSAY)
19 SIGMA+ LIFETIME (UNITS 10%#-10) CHIESA 61 NC 19 1171 CHIESA,QUASSIATI,RINAUDD CINEN=TURIN)
T e GLASER 58 RVUE BEALL 62 PRL 8 T5 BEALL 1CORK/ KEEFE /MURPHY  NENZEL - (LRL)
T 127 0.16 PUSCHEL 60 EMUL GRARD 62 PR 127 607 F GRARD,G A SHIT (LRLI
T 41 0.34 EVANS 60 EMUL GALTIERI 62 PRL 9 26 GALYIERI.BAHKAS.MECKMN'PATRICKssllIH IU\I.I
T 17 0.14 FREDEN 60 EMUL JHumehRey 62 PR 127 1305 W E HUMPHREY,R R ROSS LRL)
T 54 0.10 KAPLON 60 EMUL TRIPP 62 PRL 9 R D TRIPP,M B WATSON,M FERRC-LUZZIL (LRLI
T 23 0.22 CHIESA 61 EMUL
T 49 0.13 BERTHELOT 61 PBC BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKHANN (LRL)
T 140 0.10 BARKAS 61 EMUL ALSO 61 UCRL 9450 JCHN DYER (THESIS, BERKELEY) (LRL)
T 192 0.056 GRARD 62 HBC
T 456 0.04 HUMPHREY 62 HBC BHOWMIK 64 NP 53 22 B BHOWMIK,P JAIN,P MATHUR,LAKSHMI  (DELHI)
T 203 0.12 BHOWMIK 64 EMUL CARRARA 64 PL 12 72 CARRARA,CREST1,GRIGOLETTO,PERUZZO+ (PADOVA}
T 181 0.09 BALTAY 65 HBC 6766 ICOURANT 64 PR 136 B 1791 COURANT,FILTHUTH¢ {CERN+HEIDLB+MD+NRL +BNL)
T 900 0.03 CARAYAN 65 HBC 6766 |MURPHY 64 PR 134 8 188 C THORNTON MURPHY WISCONSIN)
T 0.018 CHANG 65 HBC 6/66 NAUENBER 64 PRL 12 679 NAUENBERG) MARATECK ¢BLUMENFELD+ (COL+RLT+PR)
T s 125 (0.86)  (0.15) CHIEN 66 HBC ¢ 6.9 PBAR P 767 IWILLEIS 64 PRL 13 291 WILLIS,COURANT s ENGELMAN+ (BNL+CERN+HEID#MD)
T 5 117 (1.10)  (0.24) CHIEN 66 HBC = 6.9 PBAR P,ANTI 9/67
T 381 0.8 0.07 COOK 66 SPRK /66 BALVAY 65 PR 140 B 1027 BALTAY, SANDWEISS,CULWICK,KOPP + (YALE+BNL)
T s ERROR PURELY STATISTICAL BAZIN 65 PRL L4 BAZIN,BLUMENFELD,NAUENBERG + (PRINCE+COLUM)
T e e oo oe s BAZIN2 65 PR 140 ax:su BAZIN,PLAND, SCHMIDT+ (PRINCE +RUTG,COLUN)
T ave .8099 + .0131 - .0127 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)|CARAYAN 65 PR 138 8 CARAYANNGPOULOS, TAUTFEST,WILLMANN (PURDUE)
CHANG 65 NEVES 145 mzsxs CHUNG YUN CHANG (COLUMBIA)
—————- ALSO 66 PR 151 1081 CHUNG YUN CHANG (COLUMBIA)

66
8/67
8/67

10/68¢
6/68%

6/66

8/67

11/68%
11/68%

10/768%
10/68%

6/66

11767

11767
6/768¢%
6/68%

11767
6768¢

11767
11767
11767
11767
11767
11/68%

6/68¢
6/68%
6/68¢
11768+

9/66
9/66

7766

9766
11/68%
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Data in parentheses have not been included in our averages.

QUARENT 65 NC 40 A 928 QUARENT CARTACCT ¢ (BOL+FIROGEN+PARMA) -
SCHMIDT 65 PR 140 6 1328 P SCHM (COLUMBIA) 20 SIGMA- PARTIAL DECAY MCOES
Y PAS
BANGERTE 66 PRL 17 495 BANGERTER, GALTIERT yBERGE s MURRAY+ (LrL) P SIGNA - INTO NEUTRON PlI- a39ts5y TASES
BERLEY 66 PRL 17 1071 +HERZBACH,KOFLER (YAMANOTO + (BNL#MASS+YALE) 2 SIGMA - INTO NEUTRON PI~ GAPMA 939+ 139+ 0
CHIEN 66 PR 152 1171 +LACH, SANDWEISS, TAFT,YEH,OREN + (YALE+BNL) 154 Sromn T INTD NEUTRON MU~ NEUTRINO 30e Tose o
cook 66 PRL 17 223 V COOK,EWART,MASEK ,0RR,PLATNER (WASHINGTON} e SleMA T INTD NEUTRON o nEGTRING et 3
BARASH 67 PRL 19 181 BARASH, DAY, GLASSER ,KEHDE yKNOP ¢ _[MARYLAND) s SIGHA - INTO LAMBDA E- NEUTRINO 1se .50
BRISTOL 67 MEIDELBERG CONF  BRISTCL-CERN-LAUSANNE-KUNICH-ROME (COLLABOR)
EISELE 67 ZEIT.PHYS.205,409 +ENGELMANN,FILTHUTH,FOLISH,HEPP+ (HEIDELB.)
HYMAN 67 PL 25 B 376 +LOKEN, PEWTTT,MCKENZ [E,KEVES+(ARG+CARN+NKU) -
KOTELCHU 67 PRL 18 1166 KOTELCHUCK 4GOZA, SULL IVAN,ROSS (VANDERBILT) 20 SIGMA-  BKANCHING RATICS
SULLIVAN 67 PRL 18 1163 SULLIVAN ,MC INTURFF ,KOTELCHUCH (VANDERBILT) - - -
ALSD 64 PRL 13 246 A D MCINTURFF,C E ROOS (VANDERBILT) RL e SoMA - IO (N N P T Toamae (Ten
anG 68 VIENNA ABS. 570,2 ANG,EISELE,ENGELHANN,FILTHUTH o (HEIDELBERG) o 1o 0. g‘f): ';:é'" et ineRe T Lorete
ALSO 68 PRIVATE COMMUNICATION FROM M. L. STEVENSON " T o ots ANCCETT  on mac AL I inARY 1o e
BAGGETT 68 VIENNA ABS. 374  BAGGETT,KEMDE (MARYLAND) " . .
ALSO 67 PRL 19 1458 BAGGETT,DAY,GLASSER,KEHOE,KNCP+  (NARYLAND) e ttet )
A o P ATE N ICAT IO FRoi R sShasset RTCANOY RL AVG 14840~ .0554 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.01
BALTAY 68 TO BE PUBL. FRANZINI,BALTAY+ VIENNA 263  (COL,STONYBRK} . - _ -
BANGERTE 68 PR T0 BE PUBL.  BANGERTER,GARNJOST,GALTIER1+ (LRL) b+ SIgHA - 1870 (N g ARSI AL e LA
BIERMAN 68 PRL 20 1459 B1ERMAN, KOUNOSU, NAUENBERG + (PRINCETON) b+ AN 3 RO CENBERG o4 noc
CERN 68 NC 56A 54 CERN-BRISTOL-LAUSANNE-HUNICH-ROME-COLLAB &2 PN 0.2 UERRERG o poc
EISELE 68 VIENNA ABS. 569 EISELE,ENGELMANN,FILTHUTH +  (HEIDELBERG) Rz o s HILRANT oo hbc
uAST 68 PRL 20 1312 MAST,GERSHWIN, ALSTON-GARNJCST + (LRL) 4 e 1h Fot ienuin  on ac 6r60e
.
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS B ERROR NeBEASED FaoH 0.06 TO Oh 99 FOLLON NG SUGGESTion By © - -G 10768
TRIPP 62 PRL 8 175 R TRIPP,M WATSON,M FERRO-LUZZI (LRL) RZ2 S M. L. STEMENSON (LRL) BALTAY 68 HBC 10/768e
ALFF 63 SIENA CONF 1 205 ALFF,NAUENBERG,KIRSCH,BERLEY+(COLUSRUT+BNL) ¥4 It ols SECRTIOR o5 noe PRELIMINARY loreae
ALSO 65 PR 137 B 1105 ALFF,GELFAND, BRUGGER 4 BERLEY+ {COLUM#RUT +BNL ) ¥ : .
COURANT 63 SIENA CONF 1 73  COURANT,FILTHUTH,BURNSTEIN,DAY+ (CERN+MARY) R2  AVG ® *120830 = ".0520 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
foveees
R3¢ SIGHA - INTO (LAMSOA €= NEU)/(N PL-) (UNITS L0a-4)(P3)/(P1)
seanee sranenses ponrre R3 0.75 0.28 OURANT 64 HBC STOP. K-
- R3 B o 0.12 BARASH 67 mbE STOP K- 8/67
R3 0.52 0:09 BALTAY 68 HBC 10/68%
E 20 SIGMA-  [1198,4P=1/2¢4} =1 R3 0.69 0.12 EISELE 68 HBC PRELIMINARY 10/68%
R3 e e e e
20 SIGmA-  MASS (MEV) R3 AVG 16039~ ".0603 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
W N SEE NOTE PRECEDING LAMBOA MASS LISTINGS Re 3 SIGHA - INTO (N PL- GAMMAI/INPL-) (UNITS 100a-31(p2)/(P1) arer
" 3000 1197.47 0.11 SCHMIOT 65 HBC SEE NOTE N 6s6ae | R4 _* FOR PI- MOM LESS THAN 166 MEV/C
NOFIT 1197032 0.11 VALUE FROM CONSTRAINED FIT 67684 20 SIGMA= DECAY PARAMETERS
PO A- % ALPHA SIGMA- -
A- e (-0.161  (0.21) RIPP 62 HBC REPL.BY BANGERTE
20 SIGMA- MASS DIFFER.(-)-(¢)(NEV) A- 6500 =-0.010 0,043 BANGERTER 66 HBC K=P 10 SIG- P+  7/66
° o 8.2 0.40 BARKAS 63 EMUL - A= 6068 -0.104  0.0¢ BERLEY 67 HBC K-P TO SIG- P+ 11767
s 2500  8.25 0.23 ooscr 65 HeC A= AVG -.0604  .0469 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.6)
o ave 8.2500  .2120 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) E— o PHI A St PHI)SBETAZGANMA)  (DFGREE
o FIT 7.92 o.18 VALUE FROM CONSTRAINED FIT rese | ET * DML ANGLE (SINIPHIN/COSIPHII=BE LA BAINAY OO b 10 s16- PI+ 11767
S £- 1385 1S, 20, BANGERTER 68 HBC - NEUTR. RESCATT.  11/68%
£ s o s s ea s
20 (SIGHA=) — (LAMBOA) NASS DIFFERENCE (NEV F- AVG 3.6154 17.0769 AVFRAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
AV ¢ GV/GA FOR SIGMA TO LAMBCA BETA DECAY (SEE TEXT FCR SIGN CONVENTION)
OL ® SEE NOTE PRECEOING LARBCA WASS LISTINGS. AV * PREDICTED TO BE ZERO BY CONSERVED VECTOR CURRENT THEORY
av 45 0.31 0.30 BARASH 67 HBC 11767
oL 81.70 0.19 BURNSTEIN 64 HBC sres 4% o o e By s i Tohene
oL 85  81.80 0.24 SCHNIDT 65 HBC SEE NOTE N orens | AY S PRELIMINARY Lot
o 2ETe snees 0.0 HEPP 68 Hac 8/68% .y s SR CORVENT 10N NOT CLEAR —TENPORARELY NOT USEC
oL AVG 81.6663  .0770 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
oL FIv 61.72 0.09 VALUE FROM CONSTRAINED FIT 6768 |yt o GA/GY FOR SIGKA TO NEUTRON DETA DECAY (SEE TEXT FCR SIGN CCMVENTIC)
av 05 0.23 0.32 GERSHWIN 68 HBC PGLARIZED SIGMAS 6/68%
vl o H = H 0.22 EISELE 68 MBC PREL. SEE NOTE C
avi 0.26 COLLERAIN 68 HBC PREL. SEE NOTE €
20 SIGMA- LIFETIME (UNITS 10%e-10) AL C COLLERATNE aND HSELE MEASURE THE ABSOLUTE VALUE CF GA/GV 117688
avi e .
M 1.67 0.40 0.28  BROWN 58 Pec AVL AVG .z11¢ .1555 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
T 1.89 0.33 0.25 EISLER 58 PBC A oite GoR AVERACE
T 45 135 0.32 0.17 CHIESA 61 EMUL
M oons %3 Sily GhaEsy  slemu AVL A AVERAGE OBTAINE 8Y ADDING LOG OF MAXI. LIKELIMOOD FUNCTIUNS
T 1208 1.58 0.06 0.06 HUMPHREY 62 HBC .
T 3267 1.686  0.026 CHANG 65 HBC sr6s | U peernees
TosTel (zoar t0.22) CHIEN 66 HBC = 6.9 PBAR P 9767 REFERENCES
TS 66 (1.68) (0.3 CHIEN 66 HBC + 6.9 PBAR P,ANTI 9/67
TS ERROR PURELY STATISTICAL " .
T 506 1.38 0.07 KHITESIDE 68 HBC 6/680 20 SIGNA-(1198,JP=1/2¢}1=1
T
. BROWN 58 CERN CONF 270 BROWN, GLASER,GRAVES 4 PERLsCRCNIN ¢ (MICH)
Towe e "§2Z’xosaaa233§nS§‘T‘°‘ (ERROR INCLUDES SCALE FACTOR OF 2.4M g(sier 58 NC SER10 10 150 EISLER,BASSI,CONVERSI + (COLSBNL#BOL4PISA)
BRONN 57 PR 108 1036 J BROWN, D GLASER, M PERL (MICHIGAN + BNL)
BARKAS 61 PR 124 1209 BARKAS; DYERyMASCNyNICKOLS 4 SHITH (LRL)
CHIESA 61 NC 19 1171 A W CHIESA,3 QUASSIATILC RINAUDD  (TURIN)
HUMPHREY 62 PR 127 1305 W E HUMPHREY,R R ROS (LRL)
UEIGHTED AVERAGE = 0.6103  0.0202 TRIPP 62 PRL 9 66 K5 TRTPpk WATSONoM FERRO-LUZZI {LRL)
ERROR SCALED BY 2.41. ARKAS 63 PRL 11 2 H BARKAS,J N DYER,H H HECKWAN (LRL)
B8 6 w KAS " K
cizsa = 11.7 CONLEU = 0.003 BURNSTET 64 PKL 13 66 BURNSTE IN, DAY, KEHOE , SECHI ZCRN,SNOW  (MARY)
COURANT 64 PR 136 B 1791 COURANT ,FILTHUTHs (CERN+HETDLB+MD#NRL+BNL)
MILLER 64 PL 11 262 MILLER, S TANNARD,BEZAGUET+ (LOND+PARIS+BERG)
MURPHY 64 PR 134 B 188 C THORNTON MURPHY (WISCCNSIN)
NAUENBER 64 PRL 12 679 NAUENBEKG, SCHMIOT ,MARATECK+ (COL#RUT+PRINC)
BAZIN 65 PR 140 B 1358 BAZIN,PLANO,SCHMIDT +  (PRINCSRUTG+COLUM)
CHANG 65 NEVIS 145 THESIS CHUNG YUN CHANG (COLUMB A}
DOSCH 65 PL 14 239 DOSCH, ENGELMANN, FILTHUTH HEPP1KLUGE® (HEID)
ALSO 66 PR 151 1081 CHUNG YUN CH (COLUMBIA)
SCHMIDT 65 PR 140 B 1328 P SCHMIDT (COLUMBIA)
BANGERTE 66 PRL 17 495 BANGERTER, GALTIERI ,BERGE s FLRRAY + (LRLY
s+ ‘UHITESIDE €8 HBC CHIEN 66 PR 152 1171 +LACH, SANDKEISS, TAFT ,YEH,OREN + (YALE+BNL)
.. .CHANG 65 HBC
..« HUNPHREY 62 HBC BARASH 67 PRL 19 181 BARASH, DAY, GLASSER ,KEHOEsKACP +  (MARYLAND)
. .BARKRS 61 EMUL BERLEY 67 PRL 19 979 BERLEY,HERTZBACH,KUFLER +  (BNL.MASS,VALE)
letscen  en eec 68 VIENNA ABS. 572  ANG,EISELE,ENGELFANN,FILTHUTH ¢ (HEIDELBERG)
-EISLER 8 BAGGETT 68 VIENNA ABS. 374  N.BAGGETT,B.KEHOE (MARYLAND)
—_— + *BROWN s8 p8C BALTAY 68 TO BE PUBL. FRANZINI,BALTAY+ VIENNA 262,3(COL,STONYBRK)
ALSO 68 PRIVATE COM. FRANZINI OCT. 68 (coLuMata)
= BANGERTE 68 PR TQ BE PURL.  BANGERTER,GARNJOST.GALTIERI® (LRL)
] 8 g H 8 BIERMAN 68 PRL 20 1459 BIERMAN, KOUNOSU, NAUENBERG + (PRINCETON)
g 2 4 S - COLLERAT 68 TO BE PUBL. COLLERAINE ;DAY+ VIENNA 811(FARYLAND,PRINCE}
s 5 s ° - EISELE 68 VIENNA ABS. 569 EISELE,ENGELMANN,FILTHUTH +  (HEIDELBERG)
ALSO 66 VIENNA ABS. STL  EISELE,ENGELMANN,FILTHUTH ¢  (HEIDELBERG)
SIGMA - DECAY RATE (UNITS 10s%10 SEC -1) GERSHWIN 68 PRL 20 1270 GERSHNIN,ALSTON-GARNJOST ,BANGERTER+  (LRL)
HEPP 68 ZEIT.PHYS. 214 TL V.HEPP,H. SCHLEICH (HE1CELBERG)
SECHIZOR 68 TO BE PUBL. DAY ,GLASSER ,KNOP+ VIENNA 375 (MARYLAND)
WHITESID 68 NC 54A 537 He WHITESIDE,J. GOLLUS (ORERLIN)
ssesse "
vesere
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Data
21 SIGMA 0 (1193,4P=1/24) 1=l
(SIGMA-) - (SIGMAO) MASS DIFFERENCE [MEV)

21
SEE NOTE PRECEDING LAMBDA MASS LISTINGS.

0l N
o1 18 4,75 0.1 BURNSTEIN 64 HBC
o1 37 4.87 a.12 DOSCH 65 HBC
o1 12 4.99 0.13 SCHMIDT 65 HBC SEE NBTE N 6/68%
o1 e e e oo
01 AVG "428486  .0692 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0
o1 FIT 4.86 0.07 VALUE FROM CONSTRAINED FIT 6/68%
21 (SIGMA 0) - (LAMBDA) MASS DIFFERENCE (MEV)
DL N SEE NOTE PRECEDING LAMBOA MASS LISTINGS.
ot 208 76463 0.28 SCHMIDT 65 HBC SEE NOTE N 6/68%
oL e e e e e e
oL FIr 76.86 0.09 VALUE FROM CONSTRAINED FIT 6/68%
21 SIGMAQ LIFETIME (UNETS 10##-14)
T 1.0 OR LESS DAVIS 62 EMUL
21 SIGMA O PARTIAL DECAY MODES
oEcAv VASSES
(3¢ SIGMA O INTC LAMBDA GAMMA 1115+
P2 SIGMA O INTO LAMBDA E+ E- 1115+ .So .5
R1- *  SIGMA O INTO(LANBDA E+ E-)/TOTAL (P2)/(P1+P2)
Rl * 0.00545  THEORET. CAL. FEINBERG 58 QUANTUM ELECT. 9/66
sss0ss
REFERENCES
21 SIGMA 0(1193,JP=1/24)1=1
FEINBERG 58 PR 109 1019 G.FEINBERG (BNL)
AVIS 62 PR 127 605 O DAVIS,R SETTI,M RAYNOND,G TOMASIN  (CHI)
COURANT 63 PRL 10 409 COURANT , FILTHUTHFRANZINI+ (CERN+UMD#USNRL)
BURNSTE1 64 PRL 13 66 BURNSTEIN, DAY ,KEHOE,SECHI ZCRNySNOW  (MARY
DOSCH 65 PL 14 239 DOSCHy ENGELMANN ¢ FILTHUTH,HEPP 1 KLUGE+ (HEID)
SCHMIDT 65 PR 140 B 1328 P SCHMIDT (COLUMBIA)
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO [N THE DATA CARDS
ALFF 65 PR 137 81105 ALFF,GELFAND,NAUENBERG+ (CCLUMBIA#RUTG+BNL)P
cosvee
srvens
-
—
fod 22 XI= (1321,3P=172 } 1=1/2
22 XI- MASS (MEV)
W W 11{1317.0) (2.2) NANG 1 pec "
MM 18(1317.9) (1.9)
M K (OLD DATA AND LOW STATISTICS nanwvzn nn SUGGESIIDH ar ) R _HUEBARD)
e 1(1322.0) (1.3) X1~ 1766
" 517 1321.4 0.4 JAUNEAU 6! FBC
" 62 1321.1 o 65 scnuerueu 63 NBC
o 241 1321.1 DIERL HBC
u ALL MASSES ABOVE HERE RAISED 0. aq MEV BECAUSE LAMBCA MASS RAISED
" 149 1321.3 0. JERROU 65 HBC 11767
" 5 1320.69 0.93 cnnsn 66 HBC + 6.9 PBAR P,ANTI 9/67
" 6 1321.67 0.52 CHIEN 66 HBC = 6.9 PBAR P 9767
“ 299 1321.4 1.1 LOCNDON 66 HBC 6766
MoS 1201321.7) [ SHEN 67 HBC ANTI=X1= 0767
M S THE ERROR IS srnrlsrlcaL ONLY
" .o .
W AVG  1321.2582 © L1777 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
M FIT 1321.25 0.18 VALUE FROM CONSTRAINED FIT 6/68%
22 MASS DIFFERENCE, (XI-)-(ANTI-XI=) IN HEV
oM 1.0 L1 CHIEN 66 HBC 6.9 PRAR P 9767
22 XI- LIFETINE (UNITS 10¢#-10)
T M 1L (3.5) (3.4) (1.23) WANG 61 Pnc
T H 18 (1.28) (0.41)  (0.25) FOWLER 61
T H (OLD DATA AND LOW STATISTICS DROPPED ON SUGGESTIDN OF J R HUBBARD)
T 517 .86 0.14 JAUNEAU
T 62 1.55 0.31 0.31 SCHNEIDER a: nn
T 35 (0.12) CARMONY 64 HBC  REP BY PJERROU 65
T 794 0.07 HUBBARD 64 HBC
T 246 0.12 PJERROU 65 HBC 11767
s 6 (0.511 CHIEN 66 HBC = 6.9 PBAR P 9767
T s s (0.55) CHIEN 66 HBC ¢ 6.9 PBAR PyANTI 9/67
T 299 0.16 LONDON 66 HBC 6/66
T s 12 (o.'n 10.5) SHEN 67 HBC ANTI-XI- 0767
T 2610 DAUBER 68 HBC 6/68%
TS THE ERRDR 1s stArlsv|CAL ONLY
T
T Ave 126603 ¢ .0366 - .0352 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1))
22 XI- PARTIAL DECAY MODES
DECAY FASSES
I3t X1- INTO LAMBDA P1 1115+
P2 INTQ LAMBOA E- NEUTRING 1115¢ .5' 0
P3 INTO NEUTRON PI- 939+ 139
P4 XI- INTO LAMBDA MU- NEUTRINO 1115+ 105+
PS5 X1~ INTO SIGMAO E- NEUTRINO 1192+ .5+ 0
P6 X{- INTO SIGMAQ MU- NEUTRINO 1192¢ 105+ 0
13 XI- INTO NEUTRON E- NEUTRINO 939+ o5+ 0

in parentheses have not

been

R1L *

Rl *

R2 *

R} *

R4 ®

STABLE PARTICLES

in our averages.
22 XI- BRANCHING RATIOS

included

XI- INTO (lAHBDA E- NEU)/(LAFBOA P[ ) lUNlrS 10" 3) (P2)/(P1)

1 55 EFFECTIVE DENOM. CAR! 63 Hi

o 260 EFFECTIVE DENOM. JAUNEAU 63 NBC
o 220 EFFECTIVE DENOM. BERGE 66 HBC
1 155 EFFECTIVE DENOM. LONDON 66 HBC
0 71T EFFECTIVE DENOM. TRIPPE 67 HBC
2 1976 EFFECY[VE DENDH. NUBBAkD 68 HBC
4 0.90 7 BBA 68 RVUE
HUBBARD 68 (RVUE) INCLUDES ALL ABUVE EVENTS

XI- INTQ INEUTRDN Pl 1/(LAMBDA Vl ) {UNITS 10%#-3) (P31/(PL)
5.0 RRO-LUZ 63 HBC

1.1 DR LESS DAUHER 68 HBC

XI= INTO (LAMBDA MU~ NEUTRINO)/TOTAL {UNITS 10%#-3) (P4)/TOTAL
12 OR LESS BERGE HBC
1.3 OR LESS

DAUBER 68 HBC

XI- INTO (SIGMAO E- NEUTRINO)/TOTAL (UNITS 10%#-3) (P5)/TQVTAL
3.0 OR LESS BERGE 66 HBC

0.5 OR LESS DAUBER 68 HBC
I X1~ INTO {SIGMAO HU- NEUYRINU)ITGYAL {P6)/TCTAL
0.005 OR LES 66 HBC
XI- INTO (N E- NEUTRINO) 7/ (LAMBDA PI~-) P7)/(P1)
0.01 OR LESS BINGHAM 65 RVUE CONFWLIMIT 0.9

XI- INTO (SIGHAO E NEU + LAHEDA E NEU)ITUTAL (1042-3) (P2 +P5)/TOTAL
14 0. (] bucL

SPRK

PREL.SEE NOTE D

THIS EXPERI"&NT CANNOT DISYINGUXSN SXGFAO FROM LAMBDA. THE CABIBHO
THEORY EXPECT SIGMAO RATE ABOUT A FACTOR 6 SMALLER THAN THE LAMBCA

YO GET A VALUE FOR THE TABLE R7 HAS BEEN AVERAGEC WITH R1 -

22 XI1- DECAY PARAMETERS

A * ALPHA XI-
A c (=0.44) 10.12) JAUNEAU 63 FBC SEE NOTE D BELCW
A o 62 (-0.73) 10.23) SCHNEIDER 63 HBC SEE NOTE D BELUW
A 240 =0.5 0.38 BADIERL 64 HBC SEE NOTE D BELOW
A 356 -0.62 0.13 CARMONY 64 HBC SEE NOTE D BELOW
A 1004 -0.365 0.065 BERGE 66 HBC SEE NOTE D BELGW
A 364 ~0.47 .13 LONDON 66 HBC SEE NOTE D BELOW
A L LONDON 66 USES ALPNA—LANBUA 2 0.62
A . (-0.391) (0.032) HERGE 2 66 RVUE INCLUDES ALL ABOVE
A 2781 -0.391 +045 AUBER 68 HBC SEE NOTE A BELOW
A A USED ALPHALAMBDA = 0.647 PLUS OR MINUS 0.020
A M 2529 (-0.375) (0.051) MERRILL 68 HBC
A L] DATA OF MERRILL 68 INCLUDED IN DAUBER 68.
A o OLD DATA NUT INCLUDED IN AVERAGE.
A 0 ERRORS MULTIPLIED BY 1.1 DUE TO APPRUXIMATIONS USED FOR XI
A o PGLARIZATION. (SEF DAUBER 68 FOR DETAILED OISCUSSION)
A e s s s e 0w
A AVG =.4C70 +0370 AVERAGE (ERROR INCLLDES SCALE FACTOR OF 1.1}
F * PHI ANGLE (SIN(PHI)/COS{PHI)=BETA/GAMMA) (DEGREES)
F o (~16.0 5.0) JAUNE. FBC SEE NOTE D BELUW
F 4] 62 t45.0) 136.0) SCHNEIDER 63 HBC SEE NUTE D BELCW
F 356 54.0 30.0 CARMONY 64 HBC SEE NOTE D BELOW
F 1004 0- 12. BERGE 66 HBC SEE NOTE O BELOW
F 364 LONDON 66 HBC SEE NOTE D BELUW
F L LﬂNDDN 66 USES ALPNA‘LAPBDA = 0.62
F 781 DAUBER 68 HBC SEE NOTE A RELOW
F A USED ALPNALA#BDA = 0.647 PLUS OR MINUS 0.020
F M 2529 (9.8) 11.6 MERRILL 68 HBC
F L] CATA OF MERRILL 68 INCLUDED IN DAUBER 68.
F Q OLD DATA NOT INCLUDED IN AVERAGE.
F o ERRORS MULTIPLIED BY 1.2 DUE TO APPROXIMATIONS USED FOR XI
F 0 POLARIZATION. (SEE DAUBER 68 FOR DETAILED DISCUSSION)
F I
F AVG =2.9751 9.1417 AVCRAGE (ERROR INCLUDES SCALE FACTOR UF 1.3)
(SEE IDEQGRAM BELOW )
HEIGHTED AVERAGE = -2.98 * 9.14
ERROR SCRLED BY 1.2S
CHISQ = 4.7 —_ CONLEV = 0.196
+ +DAUBER 68 HBC
+ -LONOON 66 HBC
+ *BERGE 66 HBC
+ “CARMONY 64 HBC
> © o S E] S
-3 o El o o o
o 0 w © 0w
- i - -
PHI ANGLE (DEGREES) XI-
srrene sesrares FIEFXNELE SREAEEONT ETRIEILEE SEPERENS
REFERENCES
22 X1 =~ (1321,4P=1/2 ) 1a1/2
FOWLER 61 PRL 6 134 FOWLERyBIRGEEBERHARD,ELY,GCOD,PORELL#(LRL)
WANG 61 JETP 13 512 K WANG»T WANG,VIRYASOV,TING, SOLOVEV+ [JINR)
BERTANZA 62 PRL 9 229 BERTANZA,BRISSON,GOLDBERGsGRAY+(BNL+SYRACU)
BROWN 62 PRL 8 255 BROWN,CULKICK, FCHLER,GAILLCUD + (BNL+YALE)
CARMCNY 63 PRL 10 381 CARMONY, PJERROU tucLa)
FERRCLUZ 63 PR 130 1568 FERRO-LUZZI,ALSTCN,ROSENFELC,WOJCICKI (LRL)
JAUNEAU 63 SIENA CONF 4 JAUNEAU+ (PARIS+CERN+LCND#RUTH+BERGEN)
JAUNEAUL 63 PL  5° 261 JAUNEAU,MORELLET+ (EP,CERN,LCN,RUTH,BERGEN)
SCHNEIDE 63 PL 4 360 H SCHNE [DER (CERN)

11767
11767
11767
11767
11767
6/68%
6/68%
6/68%

6768
6/68%

6/68%
6/68%

6/68¢
6/68¢

7/66

9766

10/68¢

6/68¢
6/68%
6/68%
6/68%
6/68%
6/68¢

9/66

6/68%

6/68%

6/68¢
6/68%
6/68¢
6/68%
6/68%

6/68%



Data

CARMONY 64 PRL 12 482 CARMCNY s PJERROU, SCHLETIN, SLATER, STORK+ ({UCLA)
BADIERL 64 DUBNA CUNF l 593 BADIER,DEMOULIN,BARLOUTAUD+ (PARIS+SAC+ZEE)
HUBBARD 64 PR 135 B HUBBARD BERGE ¢ KALBFLEISCH, SHAFER ¢ (LRL)
BINGHAM 65 PRSL 285 202 H H BINGHAM (CERN)
PJERROU : 65 PRL 14 275 + SCHLEIN,SLATER,SMITH, STCRK,TICHO tcea)
PJERROU 65 THESIS G M PJERROU cLay
BERGE 66 PR 147 BERGE,EBERHARD , HUBBARD s MERRILL + (LRL)
BERGE 2 66 BERKELEY CONF 46 BERGE,CABIBB0 {RVUE)
LONDON 66 PR 143 103 LONDCN,RAU+GOLDBERGs LICHTMAN+ (BNL+SYRACUS)
CHIEN 66 PR 152 1171 +LACH, SANDWEISSTAFT,YEH,OREN # (YALE+BNL)
SHEN 67 PL 25 B 443" B.C.SHEN)A.FIRESTONE ¢GoGOLCHABER (UCB+LRL}
TRIPPE 67 PRIV. COMM, T. TRIPPE \ICI.A)
DAUBER - - 68 UCRL 18388 +BERGEsHUBBARD s MERRILL s MILLER [
DucLOS 68 TO BE PUBL. DUCLOS,FREYTAG+ VIENNA 253(CERN.HEIDELBERG)
HUBBARD 68 PRL 20 485 HUBBARD,BERGE » DAUBER RL)
MERRILL 68 PR 167 1202 MERRILLy SHAFER II.RI.)J
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
CARMONY 64 PRL 12 482 CARMONY y PJERROU SCHLEIN, SLATER s STORK+ (UCLA) J
sannen
sevens
n“ o 23 XI 0 (1314,3P=1/2 ) I=1/2
23 XI O MASS (MEV)
" 1 1313.4 PALMER 68 HBC 3/68¢
L] e e 4 v e .
" FIT 1314.69 VALUE FROM CONSTRAINED FIT 6/68%
23 x1 MASS DIFFERENCE (-)-(O){NEV)
] 23 6.8 1.6 JAUNEAU 63 FBC
o . 45 t6.1) t1.6) CARMONY 64 HRC REP BY PJERROU 65
D 88 . 0.9 PJERROU 65 HBC 11767
0 29 6.9 2.2 LONDON 66 HBC 6/66
o e s s e e e s .
o AVG 6,3395 +7389 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
o FI7 6456 0.68 VALUE FROM CONSTRAINED FIT 6/68¢
23 XI O LIFETVIME (UNITS 10%+-10)
T 24 3.9 1.4 0.80 JAUNEAU 63 FBC
T * 45 13.5) .0 (0.8) CARMONY 64 HBC REP BY PJERROU 65
T 101 2.5 3 0.3 HUBBARD 64 HBC
T 80 3.0 0.5 PJERRQU 65 HBC 11767
T 340 3.07 0.22 0.20 DAUBER 68 HBC 6/68%
T e ® e e o e o
T AVG 3.0327 + .1815 - .1621 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
23 X1 O PARTIAL DECAY MCDES
DECAV PASSES
Pl X1 0 INTO LAMBDA P10 1115+
P2 X1 O INTO PROTON PI- 938+ 139
P3 X1 O INTO PROTON E- NCU 938+ .5+ o
P4 X1 O INTO SIGMA+ E- NEU 1189+ .5+ o
PS5 X1 O INTO SIGMA- E+ NEU 1197+ .5+ o
P6 X1 O INTO SIGMA+ MU- NEUTRINO 1189+ 105+ 0
|44 X1 O INTO SIGMA- MU+ NEUTRINO 1197+ 105+ o
P8 XI O INTO PROTON MU- NEUTRINO 938+ 105+ 4
23 X1 0 BRANCHING RATIOS
R1 & XIO0 INTO QPROIDN PI 1/ (LAMBDA PIO) luNl‘S IO"—SI (P2)/7(P1)
R1 27.0 OR 6/68%
RL 5.0 OR LESS ﬁUﬁBlRD Aé NBC 6/68%
Rl 0.9 OR LESS DAUBER 68 HBC 6/68%
R2 * XI10 INTO (PRO'ON E- N[UlI(LAHIlCl PI0) (UNITS 10##-3) (P3)/(P1)
R2 27.0 OR TICHO 63 H 6/68¢
R2 6.0 OR LEsS HUBBARD 66 HBC 6/68%
R2 1.3 OR LESS DAUBER 68 HBC b/68%
R3 ¢ XIO INTO ISIGMAO E- N&U)IILIHB[A PIOI (UN!IS ll)“-}l (P4)/(P1)
R3 13.0 OR 6/68%
R3 7.0 OR I.ESS NUBBARD 56 HBI: 6/68%
R3 1.5 OR LESS DAUBER 68 HBC 6/68%
R4 & XI0 INTO (SIGMA- E+ NEU)/(LAMBDA PI0) (UNITS 104#*-3) (P5)/(P1)
R4 6.0 OR LESS HUBBARD 66 HBC 6/68%
R4 1.5 OR LESS DAURER 68 HBC 6/68%
RS ¢ XIO INTO (SIG"AO Hll- Ntu)lﬂﬂ“. (UNITS 108#-3) (P6)/TOTAL
RS R LES: BARD 66 HBC 6/68%
RS l 5 OR l.ESS DlUBER 68 HBC 6/68¢%
R6 * X10 INTO (SIGMA- MU+ NEU)/TOTAL (UNITS 10%*-~3) (P7)/TOTAL
Ré& 6.0 OR LESS HUBBARD _ 66 HBC 6/68¢
RE 1.5 OR LESS DAUBER 68 HBC 6/68¢
R7 ¢ x10 INYU (PlDTDN MU- NEU)/VD'AL IUNIYS 10¢¢-3) (P8)/TOTAL
R7 6.0 OR LESS BARD 66 HBC 6/68¢
R7 1.3 OR LESS DAUBER 68 HBC 6/68¢
23 XI O DECAY PARAMETER
A & ALPHA X1 O
A =0.09 0.46 PIERROV 65 HBC SEE NUTE D BELCW 6/68%
A Iﬁb -0.13 0 IT BERGE 66 HBC SEE NOTE D BELOW 6/68¢
A -0.2 LONDON 66 HBC SEE NOTE D BELOW 6&/68%
A L I.DNBDN 66 USES ALPHA-LA"BDA = 0.62
A ¥ 490 (-0.33) 10.1 MERRILL 66 HBC SEE NOTE D BELOW 6/68+
A L4 MERRILL 66 REPLACED BY DAUBER 68
A o ERRORS MULTIPLIED BY 1.1 DUE TO APPROXIMATIONS USED FOR XI
A o PULARIZAYIDN. KSEI: DAUBER 68 FOR DETAILED DISCUSSION)
A 739 3 . E NOTE A BELOW
A A USED ALPMALAHBUA = 0.647 PLUS UR NINUS Q. OZD
A .
A AVG -.3506 .0769 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
F * PHI ANGLE (SIN(FNIIICDS"’HI)KBEYAIGANI‘A) (DEGREES)
F 146 -8, 30. GE 66 HBC SEE NOTE D BELOW 6/68%
F M 490 (107.0) 146.0) NERR!LL 66 HBC SEE NOTE D BELCW 6/68%
F " MERRILL 66 REPLACED BY CAUBER 68
F )] ERRORS MULTIPLIED BY 1.2 DUE TO APPRUXIMATIONS USED FOUR XI
F o PUI.AKIIATION. |$EE DAUBER 68 FOR DETAILED DISCUSSION)
F 739 19 DAUBER 68 HBC SEE NOTE A BELCW
F A USED ALFNALAI‘HDA = 0.647 PLUS OR MINUS 0.020
F .
F AVG 24.031\ 20.7930 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)

{SEE IDEOGRAM BELOW )
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in parentheses have not been

seness

ALVAREZ

JAUNEAU
ALS!

TICHO

CARMONY
HUBBARD
PJERROU
PJERROU

BERGE

DAUBER
PALMER

sesane
erene

STABLE PARTICLES

included in our averages.
WEIGHTED AUERAGE = 24.8 # 20.8
ERROR SCALED BY 1.30
cHISa = 1.7 CONLEV = 0.19§
~+—+— -\ - ‘DAUBER 68 HBC
g+« « .\ - -BERGE 66 HBC
e & & & 8
o o o o o o
o 3 w o w
3 ! 2 4
FI ANGLE (DECREES) XI O
REFERENCES
23 X1 0(1314,3P=1/21121/2
59 P ALVAREZ, EBERHARD ,GOOD, GRAZ IANO, TICHO+ (LRL)

RL 2 215
SIENA CONF 1 1

Q

L] .
"

L]

L}

L]

"

L] P
L] 14
" 14
" P
L]

L]

L]

L]

N

L]
MoC
L]

L]

L]

N

L] AVG

63 JAUNEAU+ (PARIS+CERN+LOND+RUTH+BERGEN)
0 63 PL 4 49 JAUNEAU+ {PARIS¢CERN+LCND*RUTH*BERGEN)

63 BNL CONF 410 HAROLD K TICHO tuceay

64 PRL 12 482 CARMONY , PJERROUy SCHLEIN, SLATER, STORK+ {UCLA)

64 PR 135 8 183 HUBBARD ¢+ BERGE  KALRFLEISCH, SHAFER + (LRL)

65 PRL 14 275 4+ SCHLEIN,SLATER,SMITH,STORK,TICHO tucLAy

65 THESIS G M PJERROU tucLA)

66 PR 147 945 BERGE, ERERHARD yHUBBARDyMERRILL + (LRL)

66 UCRL 11510 J RICHARD HUBBARD (THESIS,BERKELEY) (LRL)

66 PR 143 1034 LONDON s RAU,GOLDBERG s LICHTVAN® (BNL+SYRACUS)

66 BERKELEY CONF MERRILL s SHAFERyBERGE (LRL)

66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY) tLRLY

68 UCRL 18388 +BERGE yHUBBARD ¢ MERRILLyMILLER (LRL)

68 PL 26B 323 PALMERRADDJICICyRAUSRICHARDSON®  {BNLySYR)
-

24 OMEGA- (1675,4P=3/24) 1=0
QUANTUM NUMBERS ASSIGNED FROM SU3
24 (OMEGA- MASS (MEV)

11{1620.0) 125.0) 110.0} EISENBERG 54 EMUL

1 1673.0 8.0 64 HBC INTO X1I- PIO

1 1669.0 4.0 AlClV 68 HBC INTO LAMBDA K-

1 1671.0 5.0 ABCLV 68 HBC INTO LAMBDA K-

1 167640 14.0 ABCLV 68 HBC INTO LAMBDA K-

1 1670.0 2.0 ABCLV 68 HBC INTO LAMBDA K-

1(1675.61 15.4) PALMER 68 HBC INTQ X10 PI-

1 t1.2) PALMER 68 HBC INTO LAMBDA K-

H .5) 1.8 ALMER 68 HBC INTO LAMBDA K-
THE 3 AIDVE EVENTS WERE ORIGINALLY PUBLISHED WITH MASSES 1686(+-12),

1674(+~-3) AND 1671{+-5) IN BARNES1{64),BARNES2(64),AND RICHARDSON 65

>
2
-

ARE INCLUDED IN THE

BASS GIVEN ON THE FOLLOWING LINE ==

. PALMER 68
0.9 SCHULTZ 68 HBC ALL 3 LAMBDA K-
8.0 SCOTTER 68 HBC INTO X10 PI-
16 SCOTTER 68 HBC INTO LAMBDA K-
AIUVE EVFN' HAS ORIGINALLY PUBLISHED AS COLLEY 6
1662.0 SCOTTER 68 HBC INTO X10 PI-
1667.0 it SCOTTER 68 HBC INTO X10 PI-
1678.0 1.0 SCUTTER 68 HBC INTO LAMBDA K=
1672.4148 6485 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)
(SEE IDEOGRAM BELOW )
WEIGHTED AUERAGE = 1672.415 2 0.648
ERROR SCALED 8Y 1.13
cuIse = 7.6 CONLEV = 0.268
<. -SCOTTER 68 HBC
- -SCOTTER 68 HBC
- -SCOTTER 6B HBC
- .SCOTTER 6B HBC
.- -SCOTTER 68 HBC
4 -+ -SCHULTZ 68 HBC
« « *PALNER 68 HBC
-+ -+ -ABCLY 68 HBC
“RBCLY 68 HBC
—H—\ - ‘ABCLY 68 HBC
—+—++ \ .. .ABCLY 68 HBC
———\ - - - -ABRANS 64 HBC
> 3 S 3
° ° o °
g 2@ 2 3
o b1 2 R
H a a -
ONEGA- MASS

141

3/68¢
3/68¢
3/68%
3/68¢
3/68¢
3/68%
3/68%

3/68%
3/68%
3/68¢
3/68%

3/68%
3/68%
3/68¢
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24 OMEGA- LIFETIME (UNITS 10%s-10 SEC)

(1.63)

ABRAMS 64 HBC
BARNES 1 64 HBC
BARNES 2. 64 HBC
COLLEY 65 HBC
RICHARDSO 65 HBC
ABCLY COL 68 HBC
ABCLV COL 68 HBC
ABCLV COL 68 HBC
ABCLV COL 68 HBC
SCHULTZ 68 HBC
SCHULTZ 68 HBC
SCHULTZ 68 HBC
SCOTTER 68 HBC
SCOTTER 68 HBC
SCOTTER 68 HBC

o o
PEEPPEREDPEEPIIEEIS
1 B B e 1 B

{0.08) SCOTTER 68 HBC

11.04) SCOTTER 68 HBC

(2.38) SCOTTER 68 HBC
ALLISON INCLUDES ALL ABOVE ¢ 3 MORE BNL EVENTS, UNPUBLISHED.
21 1.31 0.37 0.24 ALLISON 68 RVUE

24 OMEGA- PARTIAL DECAY MODES

DECAY MASSES
938+ 105+ o
938+ 105+ o
938+ 105+ o

Pl OMEGA- INTO LAMBDA K-
P2 OMEGA- INTO XI O PI-
P3  OMEGA- INTO XI- PI O

in parentheses have not been

MESON RESONANCES

included in our averages.

24 OMEGA- BRANCHING RATIOS

25 EXAMPLES OF OMEGA - PRODUCTION HAVE BEEN REPORTED. 13 HAVE
DECAYED INTO LAMBDA K-, 8 INTO XI10 PI-4 3 INTO XI- PIOs AND ONE IS
AMBIGUCUS BETWEEN LAMBDA K- AND X10 Pl-.

sssese
REFERENCES -
24 OMEGA-(1675,JP=3/2+) 1=0
EISENBER 54 PR 96 541 Y EISENBERG (CORNELL)
ABRANMS 64 PRL 13 670 + BURNSTEIN,GLASSER + (MARYLAND+USNRL )

BARNES 1 64 PRL
BARNES 2 64 PL 12 134

COLLEY 65 PL 19 152
RICHARDS 65 BAPS 10 115
SAMIOS 65 ARGONNE CONF 189

V E BARNES,CONNOLLY,CRENNELLCULWICK+ (BNL)
V E BARNES,CONNCLLY,CRENNELLCULWICK+ (BNL})
COLLEY,DODD + (BIR+GLA+IC+MUN+CXF4RHEL)
RICHARDSON, BARNES» CRENNEL+ (BNL+SYRACUSE)
N P SAMIOS ((RVUE) BNL)

ABCLYV 68 NUC PHYS B4 326 AACHEN+BERLIN+CERN+LONDON IMP.(OLL.+VIENNA)
ALLISCN 68 PRIV. COMM. JOHN ALLISON (LANCASTER)

PALMER 68 PL 268 323 PALMER,RADOJICIC,RAU,RICHARDSON+ (BNL,SYR)
SCHULTZ 68 PR 168 1509 SCHULTZ+ (ILL,ARGONNE ¢NCRTHWESTERN,WISC)
SCOTTER 68 PL 268 474 SCOTTER+(BIRM;GLASGOWs IC LCNDONMUNICH,OXF)
senees seseensee

saenes

MESON RESONANCES

CODE EVENTS QUANTIY; ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS DATE
ABOVE Ul

PUNCHED
BACKGROUND
k4 PI MESON (JPG=0--) I=1
SEE LISTINGS OF STABLE PARTICLES
EadE i1
RAdd 2]
nA (410, JPG=0++) 1 = 0O
o (410) 7 SIGMA MESON o I
: NO EVIDENCE FOR RESONANCE
OMITTED FROM TABLE.
_— SEE NOTE ON ETA 0#(720) -,
R 2 1] EL i 2 1]
REFERENCES ON SIGMA
SAMIOS 62 PRL 9 139 +BACHNAN LEA+ (BNL4CCNY+COPKY)
BLOKHINT 63 JETP 17 80 BLOKHINTSEVA,GREIBINNIK,ZHUKQOV +'. .._(DUBNA)
BOOTH 63 PR 132 2314 + ABASHIAN (LRL)
KIRZ 63 PR 130 2481 +SCHWARTZ + TRIPP (LRL)
BARISH 64 PR 135 B 416 BARISH,KURZ,PEREZ~MENDEZ s SCLOMON (LRL)
CRAWFORD 64 PRL 13 421 +GROSSMAN, LLOYD,PRICE,FONLER (LRL)
DEL FABR 64 PRL 12 674 DEL FABRO,DE PRETIS,JONES® FRA(CATI)
KALMUS 64 PRL 13 99 +KERNAN, PU, POWELL s DOND (LRL#WISCCNSIN)
BIRGE 65 PR 139 8 1600 +ELY+GIDAL+KALMUS+CAMERINI+ (LRL#WISC)
BROWN 65 CORAL GABLES 219 BROWN+FAIER (NORTHWESTERN)
WOLF 65 PL 19 32 WOLF (DESY)
JACOBS 66 PRL 16 669 +SELOVE (LRL)
KOPELMAN 66 PL 22 118 +ALLEN,GOODEN, MARSHALL + (COLORADG+10WA)
LOVELACE 66 PL 22 332 LOVELACE yHEINZ , DCNNACHIE (CERN)
ANDERSON 67 PRL 18 89 +FUKUT+KESSLER+  (CHIC+ANL4OTT#MCGILL+QMC)
CORBETT 67 PR 156 1451 +DAMERELL+#MIDDLEM( S¢NEWTON OXF+RUTHERF)
MALAMUC 67 PRL 19 1056 E.MALAMUD + P.E.SCHLEIN (UCLA)
WALKER 67 PRL 18 630 +CARROLL GARFINKEL yOH (WISCONSIN)

BANDER 68 PR 168 1679 M., BANDERy G.L. SHAW, J.R. FULCO (UCI+UCSB)
BISWAS 68 PL 27 B 513 +CASON, JOHNSON, KENNEY, POIRIER+ (NOTRE DAME)
EISENHAN 68 PRL 20 758 EISENHANDLERyMISTRY MOSTEK

{CORNELL)
FOSTER 68 NP B 6 107 +GAVILLET+LABROSSE+MONTANET+ (CERN#PARIS)

GUTAY 68 00~1428-65 +CARMONY ;CSONKA ¢ LOEFFLER yME I ERE (PURDUE
JONES 68 PR 166 1405 +CALDWELL+ZACHAROV+HARTING#BLEULER+ (CERN)
MARATECK 68 VIENNA ABS. 803 +HAGOPIAN,SELOVE t PENN)

sess0e
seenes

14 ETA (549, JPG=0~+) =0

SEE LISTINGS OF STABLE PARTICLES

*eReee
sesese
" (720) 14 ETA 04(720,JPG=0++) 1=0
o+ QMITTED FROM TABLE.
—_—

Narrow JP = 0+ ww resonances have been
claimed around 400 MeV ('0 meson'') and 700

MeV (" €"), but the evidence is unconvincing.

It is, however, suggested from several re-
cent attempts at determining the ww phase

" shifts (CLEGG 67, MALAMUD 67, GUTAY 68,
JONES 68, MARATECK 68) that 600 (the I=0,
S-wave wm phase shift) may have the behavior
characteristic of a wide resonance in the re-
gion between 650 and 850 MeV.,
bility was first advocated by LOVELACE 66,

who observed that to interpret N elastic scat-

Such a possi-

tering data in a dispersion theoretic frame-
work one has to assume the exchange of such
a 7w resonance in the t channel,

The wm phase-shift analyses yield two (or
00’ all
of which are quite large in the region 600 to

three) different possible solutions for &

900 MeV; for one (or two) of these solutions,
600 passes through 90 deg somewhere near
700 MeV. From the small rate of rise of
600( mmT) c;xe eftima.tes that the width of this
possible J° =0 resonance may be 100 to sev-
eral hundred MeV,

There is even more uncertainty about the
behavior of 600 in the lower energy region
m__ < 600 MeV. At present, there is no in-
dication for 600 to be as large as 90 deg any~

where here,



Data in parentheses have not
REFERENCES
CLARK 65 PR 139 B1556 #CHRISTENSON+CRONIN+TURLAY {PRINCETON)
COHN 65 PRL 15 906 H O COHNyBUGG+ (ORNL+TENN¢UNCAR4COLU+EFINS)
DUR AND 65 PRL 14 329 L. DURAND AND Y.T. CHIU (YALE)
FELDMAN 65 PRL 14 869 FELOMAN, FRATI sHALPERN,CHOUDRY+( PENNA+COLUNM)
FORINO 65 PL 19 65 +GESSAROLI,LENDINARA+ {BOL+ORSAY+SACLAY)
HAGOPIAN 65 PRL 14 1077 HAGOPIAN SELOVE s ALIT+{PENNA+SACLAY+BOLOGNA)
OLF 65 PL 19 328 G WOLF (DESY)
GOLDHABE 66 BERKELEV CDNF 102 G.GOLDHABER, MESON REVIEW (LRL
JABIOL 66 PRL +JAMES+NGUYEN HUU KHANH ISICLAV’VALEOGRSAV)
JACOBS 66 \JERL K6377 L.J.JACOBS (LRLY
LOVELACE 66 PL 22 - LOVELACE,HEINZ,DCNNACHIE (CERN)
BANDER 67 PR 155 1675 M.BANDER + G.L.SHAW ucl)
BUHLER 67 NC 49A 183 +DALPIAZ yMASSAMsZICHICHI+ (CERN+BOLOGNA)
CLEGG 67 PR 163 1664 A.B.CLEGG (LANCASTER)
CORBETT 67 PR 156 1451 +DAMERELL+MIDDLEMAS+NEWTON (OXF+#RUTHERF)
GUTAY 67 PRL 18 142 +JOHNSON+LOEFFLER+MC ILWAIN+ (PURDUE #+UCRL )
JOHNSON 67 PR 163 1591 +EISNER+GUTAY+KLEIN+PETERS+SAHNI+ (PURDUE)
MALAMUD 67 PRL 19 10 E.MALAMUD + P.E.SCHLEIN (UCLA)Y
STRUGALS 67 JINR El- 3100 STRUGALSKI+CHUVILO+IVANOVSKAJA+ (DUBNA)
(SEE ALSO G. GOLDHABER, MESON REVIEW, PROC. 1966 BERKELEY CONF.)
WALKER 67 PRL 18 630 +CARROLL yGARF INKEL , OH {MISCONSINY
WALKER 67 RMP 39 695 W.D.WALKER (WISCONSIN)
ARMENISE 68 NC 54 A 999 4FORINQ+CARTACCI+(BARI+BOLOG+FIRENZE+CRSAY)
BISWAS 68 PL 27 B 513 +CASON, JOHNSON,KENNEY,POIRIER+ (NOTRE DAME)
BRAUN 68 PRL 21 1275 BRAUN,CLINE,SCHERER (WISCONSIN)
BUNIATOV 68 VIENNA ABS. 714 +SCHMITT,DEINET,MENZIONE MULLER+(CERN+KARL)
DUTTA-RO 68 PR 169 1357 B. DUTTA-ROY, « LAPIDUS (HOBOKEN,NJ)
FOSTER 68 6 10 +GAVILLET+LABROSSE+MONTANET+ {CERN+PARIS)
GUTAY 68 C00-1428-65 +CARMONY ,CSONKA,LOEFFLER MEIERE  {PURDUE)
JONES 68 PR 166 1405 +CALDWELL+ZACHAROV+HART ING+BLEULER+ (CERN)
MARATECK 68 VIENNA ABS. 803 +HAGOPIAN,SELOVE t PENN)
SMITH 68 PR 171 1399 G.A.SMITH, R.J.MANNING t UCRL)
seanes
prooees
(765) 9 RHO (765, JPG = 1-¢) I=}
P

9 RHO MASS (MEV)

THERE ARE WIOE FLUCTUATIONS IN THE MEASURED VALUES FOR MASS AND WIDTH OF
THE RHO DUE TO DIFFERENCES IN PRODUCTION MECHANISM, BACKGROUND, METHOD

OF

ANALYSIS ANO PARAMETRIZATION.

SYSTEMATIC ERRORS OF ABOUT 20 MEV IN MASS AND WIDTH.

UNCERTAINTIES IN THEORY GIVE RISE TO

THE FOLLOWING FIVE ENTRIES ARE THE MOST SIGNIFICANT ONES. THEY ILLUSTRATE
THE DISCREPANCIES, AND ARE ALSO REPEATED IN FOOTNOTE (H) CF THE MESCN

TABLE.

AUSLENDER 68 (RHO O FROM E- E+ COLLIDING BEAMS)

BATON 67 (RHO - IN CHEW-LOW EXTRAPOLATION AND PHASE SHIFT ANALYSIS)

MARATECK 68 (RHO O IN CHEN-LOW EXTRAPOLATION AND PHASE SHIFT ANALYSIS)

PISUT 68 (COMPILATION AND DISCUSSION OF RHO+-0 IN PI N COLLISIONS
AND DISCUSS1ON OF RHO O IN E+ E~ COLLIDING BEAMS)

SCHLEIN 68 (RHO O FROM PION-PION PHASE SHIFT ANALYSIS)

SEE ALSO AUGUSTIN 68 (UNPUBLISHED RHO O FROM E+ E- COLLIDING BEANS)

M+ R 1760.0) 19.0) CARMONY 64 HBC + 3.5 PI+P,TCUT 4
Me T60. 10. ARMENISE 65 HBC + (2844

M+ R 1(765.0) (5.0) ALFF-STEI 66 HBC + 2-3 Pl+ P

Me R {783.0) (6.0) JAMES | 66 HBC + 2.1 PLe P

M+ R (758.0) (10.00 JAMES 66 HBC + 2.1 Pl+,TCUT2.5
M+ T77.0 7.0 ABC COLL. 68 HBC + 8 PI+P TO P+3PI
Mo e e e o e s 0 s

M+ AVG T71.4094 7.9866 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.4)
M+ S 1750.0) (3.0) BALTAY 66 HBC +- 0.0 PBAR P

M+ 755. 10. ALLES-BOR 67 HBC +- 5.7 PBAR P

Me 730. 11. BARLOW 67 HBC +- 1.2 PBAR P

M+ 782, 5. FOSTER 68 HBC +- PBAR P AT REST
e o e e o e e o e e

Me  AVG T769.9901 13.4986 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 3.3)
M- * (748.0) KENNEY 62 HBC - 1.2 PI-P

M- & 130 (775.0) CGUIRAGOSS 63 HBC - 3.3 PI-P

M- R 1768.0) BLIEOEN 65 MMSP - 3-5 Pl- P

Lo 772.0 FIDECARO 66 SPRK =~ 2.5 Pl—.' cur1s
M- R 1760.0) HAGOPIANL 66 HBC - 3.0°

M- R (770.0) HAGOPIAN2 66 HBC - 2.14 9"

M- R (765.0) HAGOPIAN2 66 HBC = 2.14 Pl-,TCUTI2
M- R 6014 (757.6) JACOBS 66 HBC - 2-3P1-

M= R 2775 (753.5) JACOBS 66 HBC - 2- 39!-.1 Ccut 20
M- R (749.0) WEST 66 HBC - L4

M- 752.0 BANNER 67 MMS - [ 2241
M- C 1755.0) BATON 67 HBC -

Lo 751. CLEAR 67 HBC -

M- T64. EISNER 67 HBC -

M- R (777.0) MILLER 67 HBC - T 5
M- R 1775.0) MILLER 67 HBC = 2.7 PI=,T CUTI1O
H- R 1768.0) MILLER 67 HBC - T Cut20
M- R (781.0) BATON 68 HBC - T Curti3
Lad 12773 764.3 1.9 1.8 PISUT 68 RVUE = 1.7-3.2P1-,CTL0
M= AL2773 (764.3) 119.2) (3.3) PISuT 68 RVUE - «7=3,2P1-+CT10
M- A ERRORS ARE 2 STD AND INCLUDE SYSTEMATIC UNCEFRVAINTIES FROM THEORY
Lad * e e s 0 s e e e

M- AVG 762.8290 2.8006 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.8)
MO+ 190 (750.0) (20.0) SAMIOS 62 HBC 0 4.7 PI-P

MO R 300 (760.0) (10.0) ABOLINS 63 HBC 0 3.5 Pl+P

MO * 160 (775.0) GUIRAGOSS 63 HBC 0 3.3 PI-P

M0 R 500 (770.0) 110.0) GOLDHABER 64 HBC 0 3.7 Pi+P

MO * (735.0) 1(10.0) ALYEA 65 DBC 0 2.2 K= P

L 150.0 CLARK QS SPRK 0 1.5 PI-P

MO N 136 CLA 0 1.5 PI- P

MO N AT Pl PI SCA‘I’Y ANGLE OF 90 DEG.NITNDUY lN'ERFERENCE WITH NONRES.BACK
MO M 0 1.5 PI~

MO M AT Pl Pl SCAIT ANGLE OF 90 DEG. ALLOHING FOR lN\'ERF WITH NONRES.BACK
L3 63, DERADO 65 DBC 0 PI- P

LI 1750.0) GUTAY 65 HBC 0 2.0 PI- P

MO 768.0 ACCENSI 66 HBC 0 5.7 PBARP

MO R 1750.0) ALFF-STEl 66 HBC 0 2-3 PI+ P

M0 S (751.) BALTAY 66 HBC 0 0.0 PRARP

MO P (728.0) CAMBRIDGE 66 HBC 0 1.0-6.0 GA"HA P
MO S (7173.00 66 HBC 0 7.0 PI-

MO R (775.0) HAGOPIAN1 66 HBC 0 3.0 PI- P

MO R (770.0) HAGOPIAN2 66 HBC 0 2.14 PI-P

MO R 1170.) HAGOPIAN2 66 HBC 0 2.1 Pl-uYCUY 12
MO R 7760 (763.3) JACOBS 66 HBC 0 2-3

MO R 4207 (758.0) JACDBS 66 HBC 0 2- 3?1’.7 cut 20
MO R 1765.0) JAMES 66 HBC 0 2.1 PI+ P

MO R (760.0) WEST 66 HBC 0 2.1 PI- P

MO 765, ASBURV 2 67 CNTR O GAMMA +

MO 8 (764.0) ISLANDER 67 SPRK 0 E+E~ COLL BEAFS
LIS ] AUSLENDER 60 IS UPD"ING OF IUSLANDER 67

ParticLE DATA GROUP Reviews of Particle Properties

been

XXX XX X XXX

MESON RESONANCES

included in our averages.
] (768.0) (2.0 BACON 67 HBC 0 1.7 PI-P
45, 9. BARLOW 67 HBC 0 1.2 PBAR P
327 750. lO. DANYSZ 67 HBC 0 3.0 PB P,6 PI
W 184 (755.) DANYSZ 67 HBC 0 3.0 PB P,7 PI
“ WIDTH UNUSUALLV SNALL. SEE BELOW UNDER WIDTH
0 240 (752.) 10. BANYSZ 67 HBC 0 3.0 PB P,7 PI
o SELECI’IDN ON UHEGA.
. 81. EISNER 67 HBC 0 4.2 PI-P
P ‘725 o) (640) ERBE 67 HBC 0 3.5-5.8 GAMMA P
1500 774. . ERBE 67 HBC 0 1.4-5.8 GAMMA P
R {761.) {3.) HUNWE 67 HBC 0 2.4 PI- P
Q (765.0) (4.0) MALAMUD 67 RVUE 0 PI+P,SEE NOTE Q
Q 1767.0) (2.0) MALAMUD 67 RVUE 0 P1-P,SEE NOTE Q
R (770.0) (4.0) MILLER 67 HBC 0 2.7 PI=,T CUT20
. 1777.0) (5.0) POIRIER 67 HBC 0 8.0 PI-
70. 3.0 ABC COLL. 68 HBC 0 8 Pl+P 10 P+3P1
L3 (775.0) (2.0) ARMENISE 68 DBC 0 5.1 P+
* (762.0) (7.00 ARMENISE2 68 DBC 0 9.0 PI+ D
s (760.0)  (6.0) AUGUSTIN 68 SPRK 0 E+E~ COLL.BEAPS
s 1754.0) (9.0) AUSLENDER 68 SPRK 0 E+E~ COLL.BEAMS
T63. 15. BLECHSCHM 68 HBC 0 GAMMA P (BREMS)
T45.0 5.0 DONALD 68 HBC 0 1.2 PB Py4 PR.
T76. 5. FOSTER 68 HBC 0 PBAR P AT REST
775.0 3.0 HYAMS 68 SPRK 011.2 PI- P
s (765.0) (6401 JONES 68 SPRK 0 12PI-, T LT 2.5
s (745.0)  (13.0) JONES 68 SPRK 0 18PI-, T LT 2.5
s (760.0)  (9.0) JONES 68 SPRK 0 18PI-,T2.5 1O 5
S (749.0) (5.0) JONES 68 SPRK 0 12PI=,T 5 TO 10
s (761.0) 16.0) JONES 68 SPRK o
s (750.0)  (8.0) JONES 68 SPRK 0
S 1780.0) 110.0) JONES 68 SPRK 0 l!PI—'TlO T0 15
s 1760.0) 15.0) KEY 68 HBC 0 3.0 PI- P
'66. 4. LAMSA 68 HBC 0 8.0 PI-P
P 1740.0) (10.0) LANZEROTT 68 CNTR O GAMMA P(BREMS)
. (749.0) 18.0) MASON 68 HBC 0 2.5 PBAR P
. (755.0) 115.0) MoTY 68 HBC 0 4.1-5.5 K- P
AVG 770.7016 3.1213 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.5)
240 752.0 ALLITTL 63 HBC =0 1.6 PI-P
290 755.0 CHADWICK 63 HBC +-0 0.0 PBAR P
T4, 9. FRENCH 67 HBC +-0 3-4 PBAR P
# cmemccceeeNOTES-~~=m==———
14 FROM CHEW-LOW EXTRAPOLATION
P PHOTOPRODUCT ION, UNCORRECTED FOR PRODUCTION E-DEPENDENCE
OR BACKGROUND INTERFERENCE
Q FRCM PHASE SHIFT ‘NA’I.VSIS
R INCLUDED IN PISUT 68 RV
s S=WAVE BREIT-WIGNER F|Y| CANNBT BE C(J"EINEU WITH CTHER VALUES
9 RHO(0) - RHO{+-) MASS DIFFERENCE (MEV)
2.4 2.1 PISUT 68 RVUE PI N TO RHO N
9 RHO NWIDTH (MEV)
. SEE NOTE ON RHO MASS ABCVE
90.0 10.0 SACLAY 63 HBC + 2.8 P14
R 177.0) (20.0) CARMONY 64 HBC + 3.5 PI+P,TCUT &
160. 10. ARMENISE 65 MBC + 2.8 Pl+P
R 1100.0) ALFF-STEl 66 HBC + 2-3 Pl+ P
R (177.0) {15.0) JAMES 66 HBC + 2.1 PI+ P
R (147.0)  (19.0) JAMES 66 HBC + 2.1 Pl+,TCUT2.5
149.0 22.0 ABC COLL. 68 HBC + 8 PI+P TO P+3P1
AVG 127.2472 24.0747 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 3.6)
S (150.0) (30.0) BALTAY 66 HBC +- 0.0 PBARP
S {30.0) BALTAY 66 HBC +- 0.0 PBARP
31. ALLES-BOR 67 HBC +- 5.7 PBAR P
25. BARLOW 67 HBC +- 1.2 PBAR
10. FOSTER 68 HBC +- PBAR P AT RESY
AVG 8.8944 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
* 130 (125.0) GUIRAGOSS 63 HBC - 3.3 PI-P
98 180.0 BONDAR 64 HBC - 4.1 PI-P
R (127.00  (5.0) BLIEDEN 66 MMSP - 3-5 PI- P
R 1150.0) 120.0) HAGOPIAN1 66 HBC - 3.0 PI- P
R {130.0) (20.0) HAGOPIAN2 66 HBC - 2.14 PI-P
R (135.0) 120.0) HAGOP[AN2 66 HBC - 2. 15 Pl-.'CUYlZ
R 6014 {139.5) (15.0) JACDBS 66 HBC - 2-3
R 2775 (137.1)  (20.0) JACOBS 66 MBC - 3-3Pi-sT CUT 20
L3 (149.0) (13.0) WEST 66 HBC - 2.1 °P1-P
100.0 30.0 BANNER 67 MMS - 1.8 Pl F. PerN
c (110.0)  (9.0) BATON 67T HBC - 2.8 P
133, 1l. EISNER 67 HBC - 4.2 Pl F
R {137.0) (17.0) MILLER 67 HBC = 2.7 P1=,7 CUT 5
R (145.0) (12.0) MILLER 67 HBC = 2.7 PI-,T CuT10
R 1153.0) (13.0) MILLER 67 HBC = 2.7 PI-,T CUT20
R (132.0) (3.0) BATON 68 HBC - 2.8 PI- P
12773 147.3 4.0 3.9 PISUT 68 RVUE = 1.7-3.2P1-,CT10
AVG 144.9760 4+5657 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2)
* 190 (150.0) 120.0) SAMIOS 62 HBC 0 4.7 PI-P
R (10.0) ABOLINS 63 HBC 0 3.5 PI+pP
* GUIRAGOSS 63 HBC 0 3.3 PI~-P
R BONDAR 64 HBC 0 4.1 PI-P
R GOLDHABER 64 HBC 0 3.7 PI+P
20.0 65 DBC 0 2.2 K- P
CLARK 65 SPRK 0 1.5 PI-P
DERADO 65 HBC 0 4.0 PI- P
s (15.0) GUTAY 65 HBC 0 2.0 PI- P
30.0 ACCENSI 66 HBC 0 5.7 PBARP
R ALFF-STEI 66 HBC 0 2-3 PL+ P
S (31.) BALTAY 66 HBC 0 0.0 PBARP
P CAMBRIDGE 66 HBC 0 5-6 GAM P
S 125.0) (15.0) CASON 66 HBC 0 7.0 PI- P
R {10.0 HAGOPIANL 66 HBC 0 3.0 PI- P
R 1(20.0) HAGOPIAN2 66 HBC 0 2.14 PL-P
R (20.0) HAGOPIAN2 66 HBC 0 2.14 Pl =PslOW T
R 7760 1136.4) (12.00 JACOBS 66 HBC 0 2-3p1
R 4207 (122.2) (15.0) JACOBS 66 HBC 0 2- 39!—" cur 20
L3 {103.0) (13.0) JAMES 66 HBC 0 2.1 Ple P
R (173.0) ll].o) WEST 66 HBC 0 2.1 PI- P
130. ASBURY 2 67 CNTR 0 GAMMA + PB
8 1(93.0) (l AUSLANDER 67 SPRK 0 E+ E- CCLLID.BM
B8 AUSLENCER 68 lS UPDA‘[NG OF AUSLANBEK 67
R (148.0) (8.0) 67 HBC 0 1.7 PI-P
42. BARLUH 67 HBC 0 1.2 PBAR P
327 l3§c 25. DANYSZ 67 HBC 0 3.0 PB Py6 PI
W 184 (28.) DANYSZ 67 HBC 0 3.0 PB P,7 PI
L] “ID"H UNUSlIALl.Y SH‘I.I.
0 240 80.) {3 DANYSZ 67 HBC 0 3.0 PB Py7 PI
0 Sectction on'omca.
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6/68%

6766

8/66
5/68%

6/66
6766
12766
11766
6/68%
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Data in parentheses have

166. 11. EISNER 67 HBC 0 4.2 PI-P
(1520  (15.) HUWE 67 HBC 0 2.4 PI- P
(149.0) l5 0) HA\.AHUD 67 RVUE o PI-P
(154.0) AMUD 67 RVUE 0 Pl+P
SCHLEIN 68 KS I‘PDAVING OF PALAHUB 67
1160.0) (15.01 67 HBC 0 2.7 PI-,T CUT20
(135.0)  (10.0) POIRIER 67 MBC 0 av0 Pio’

165.0 ABC COLL. 68 HBC 0 8 PI+P TO P+3P1
(167.01 ARMENISE 68 NBC 0 5.1 PL+D
(170.0) ARMENISE2 68 DBC 0 9.0 PI+ D
(112.0) AUGUSTIN 68 SPRK 0 E+E- COLL.BEAMS
(105.0) AUSLENDER 68 SPRK O E+E- COLL.BEANS

126. BLECHSCHM 68 HBC 0 GAMMA P (BREMS)
150.0 DONALD 68 HBC 0 1.2 PB Py4 PR.
132. FOSTER 68 HBC 0 PBAR P AT REST

145.0 HYANMS 68 SPRK 011.2 PI- P
(129.0) JONES 68 SPRK 0 12PI-, T LY 2.5
1169.0) JONES 68 SPRK o
(175.0) JONES 68 SPRK 0
(157.0) JONES 68 SPRK 0
(157.0) JONES 68 SPRK 0
(102.0) JONES 68 SPRK 0
(157.0) JONES 68 SPRK 0 18P1-,T10 TO 15
f113.0) KEY 68 HBC 0 3.0 PI- P
111, LAMSA 68 HBC 0 8.0 PI-P
1160.0) LANZEROTT 68 CNTR 0 GAMMA P

890 (105.0) MARATECK 68 HBC 0 1.9-3.0 PI- P

67.0) MASON 68 HBC 0 2.5 PBAR P
1120.0) 110.0) MCCLELLAN 68 SPRK 010.GAM.C (BREMS)
(130,01} 140.0) MOTT 68 HBC 0 4.1-5.5 K- P
(135.0) t10.0) SCHLEIN 68 RVUE Ol.by4ey8.P1- P
134.8554 5.6920 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.9)

290 110.0 CHADWICK 63 HBC +-0 0.0 PBAR P

98. 30. FRENCH 67 HBC +-0 3-4 PBAR P

NOTES

FROM CHEW-LOW EXTRAPOLATION

PHOTOPRODUCT ION, UNCORRECTED (SEE NOTE P UNDER RHO MASS)

FRCM PHASE SHIFT ANALVSlS

INCLUDED IN PISUT 68 RV

S—-WAVE BREIT-WIGNER F[Y, CANNOT BE COMBINED WITH CTHER VALUES

9 RHO PARTIAL DECAY MODES
DECAV MASSES

RHO INTO 2PI 139+
RHO INTO 4PI 139+ I)?O 139+ 139
RHO INTO PI GAMMA 139+ [
RHO INTO E+ E- <5+ .5
RHO INTO PI ETA (VIOLATES G) 139+ 548
RhO INTO MU+ MU- 105+ 105
9 RHO BRANCHING RATIOS
RHU INTO 4P1/2P1
RHO+4- INTO (PI+4- PI+ PI- PI10) / (Pl+- PIO)
0.026 OR LESS BLIEDEN 66 MMSP - 3-5 PI- P
0.01 OR LESS DEUTSCHMA 66 HBC + 8.0 PI+
0.002 OR LESS FERBEL 66 HBC ¢~ Ple- P ‘BDVE 2.5
0.0035 0.004 JAMES 66 HBC + 2.1 PI+
RHO O INTO (Pl+¢ PI- Pl+ PI-) / IPI' PI-)
0.,008-0R LESS JAMES 66 HBC 0 2.1 PL+P
0.0015 OR LESS'CLSO 90 LDHRNANN 67 HBC 0 2.5-5.8 GAMMA P
0.002 OR LES: CHuI 68 HBC 0 3.244.2 Pi-P
RHO INTO PI GAMMA/2PI
. R LESS LANZEROTT 65 CNTR GAMMA P(BREMS)
0.005 OR LESS FIDECARC 66 SPRK = 0.97 CCNF LEV
0.007 OR LESS HUSUN 66 HLBC - 15 Pl-PE

0,004 OR LESS RBE
ONE PION EXCHANGE MODEL USED IN THIS ESIINAY[UN

RHO lN'O(50 E-)/(PI+P1~-) (UNITS 10%¢-4)
NOTE P ON LEPTONIC DECAY MODES BELOW
.14 ASBURY 1 67 CNTR
ASBURV 1 NAS MASS IFSOLUYION OF +-15 MEV.
(0.49) 10.08) AUSLANDER 67 SPRK E+E- COLLID.BEAM
FROM SIGMA({RHO)=1,24-0.2 MICROBARNS. SEE HEIDELB.CONF. P.353
AUSLENDER 68 IS UPDATING OF AUSLANDER 67
0.50 0.10 AUSLENDER 68 SPRK E4E~ COLLID.BEAM
10.65) (1.1 (0.5} HERTZBACH 67 SPRK ASSUME SU(3)+MIXING
NOT SEPARATED FROM OMEGA DECAY.

3.5-5.5 GAMMA P

9 PHOTUPRCDUCTION

13 10.39) 0.12) 10.39) KHACHATUR 67 SPRK ASSUME SU(3)+MIXING
SUPERSEDED BY ASTVACATUROV 68 BELUW
-8 .07 AUGUSTIN 68 SPRK E+E~ COLLID.BEAM
33 t0.53) {0.11 ASTVACATU 68 SPRK ASSUME SU(3)+MIXING
NOT SEPARATED FRCM OMEGA DECAY. ERROR STATISTICAL ONLY.
6078 +0531 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
RHO INTO (PI E'ANIZPU
0.03 OR L DEUTSCHMA 66 HBC + 8.0 Pl+ P
0.008 OR LESS FERBEL 66 HBC +- Pl+- P ABOVE 2.5
RHO INTO (MU+ MU-)/(PLl+ PI-) (UN 10%¢-4)

SEE NOTE P ON LEPTONIC DECAY MODES BELOW
10.33) (0.16) (0.07) DE PAGTER 66 CNTR 0 5.2 GAV P
DE PAGTER 66 SUPERSEDED BY WEINSTEIN 67 BELCW

14.0 OR LESS HERTZBACH 67 SPRK 3.0 PI-P

0.97° 0.31 0.33 HYAMS 67 SPRK PI- LI H
HYAMS MASS RESDL- 1S 20 MEV. THE OMEGA REGION WAS EXCLUDED.
i0.51) (0. MANN 67 SPRK 0 12 PI- CN C,FE

WEH
NOT SEPARAIED FROM OMEGA D(EAV. CORRECTION ASSUMING SU{3).
0.59 .15 EINSTEIN 67 CNTR PHOTOPROCUCTION
OE PAGTEK 66 GIVES MASS RESOl OF THIS EXPT.AS 35 MEV.
.6585 )

".1460 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)

—emmmomeae NOTE P ON LEPTONIC DECAY MODES —-=-=-==- -en

IN EXTRACTING THE BRANCHING RATIOS, THE POSSIBILITY OF INTERFERENCE
WITH LEPTONIC DECAYS OF THE OMEGA HAS TC BE TAKEN INTO ACCOUNT.
SEE, IN PARTICULAR FOR DATA FROM PHOTOPRODUCED RHCS, DAVIER 68 AND
PARSONS 68 WHERE CORRECTIONS POSSIBLY AS HIGH AS 60 PERCENT ARE
SUGGESTED.

sessseee

MESON RESONANCES

not been included in our averages.
REFERENCES FOR RHO
9767 ANDERSON 61 PRL & 365 ANDERSON s BANG s BURKE s CARMONY  SCHMITZ (LRL)
1767 KENNEY 62 PR 126 736 V P KENNEY,W D SHEPHARD,C D GALL (KENTUCKY)
1767 SAMIOS 62 PRL 9 139 SAMIOS ¢ BACHMAN,LEA+ {BNL+CCNY+COLUM+KENT)
T/67 XUONG 62 PR 128 1849 NGUYEN HUU XUONG,GERALD R LYNCH (LRL)
9766 ABOLINS 63 PRL 11 381 ABOLINS,LANDER, MEHLHOP,NGUYEN,YAGER (UCSD)
1767 ALITTI 63 NC 29 515 ALITTI,BATON,ARMENISE+(SAC+ORSAY+BARI+BOLO)
5/68% CHADWICK 63 PRL 10 62 CHADWICK,DAVIES,DERRICK,CRESTI + (GXF'PAD)
/68% GUIRAGOS 63 PRL 11 85 ZAVEN GUIRAGOSSIAN
9/68% SACLAY 63 SIENA CONF 1 239 SACLAY+ORSAY+BARIL + BDLBGNA(CULLIBUR‘(IUN))
6768 BATON 64 NC 35 713 BATON, BERTHELOT,ALLES,BORELLI + (CEN+BOLOG)
6/68% BONDAR 64 NC 31 729 BONDAR+ (AACHEN+BIRM+BONN+DESY+IMP-COL+MPI)
9/68% CARMONY 64 DUBNA CONF 1 486 CARMONY,HOA,LANDER,NG.H.XUONG,YAGER {UCSD)
:;:g: GOLDHABE 64 PRL 12 336 GOLOHABER s BROWN ; KADYKy SHEN TRILLING(LRL#UC)
5768+ ALYEA 65 PL 15 82 ALYEA,CRITTENDEN,MARTIN,RHCDE + (INCIANA)
ARMENISE 65 NC 37 361 SACLAY+ORSAY+BARI+BOLOGNA (COLLAB(RATION ))
BLIEDEN 65 PL 19 444 CERN MISSING MASS SPECTROMETER GROUP (CERN)
CLARK 65 PR 139 B 1556 A CLARK,CHRISTENSON, CRONIN, TURLAY(PRINCETO)
DERADO 65 PRL 14 872 DERADO,KENNEY,POIRIER,SHEPHARD (NOTRE DAME)
GUTAY 65 NC 39 381 GUTAY,LANNUTTIL,TULI (FLCRIDA)
5/68% LANZEROT 65 PRL 15 210 I.ANIEKD'TI'BlUHE"TNAL'EHN.FAlSSLEI Q(HARVD)
5/68¢ WOLF 65 PL 19 328
l;;é: IDANIS 65 PRL 14 721 lDANlS.FADANSKVﬂ(RAEHER + IJHUOBNLI
68+
9/68% ACCENSI 66 PL 20 557 ACCENSI,ALLES-BORELLI,FRENCH,FRISK+ (CERN)
9/68% ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER,BERLEY,BRUGGER+ (COL+RUTG)
9/68% BALTAY 66 PR 145 1103 +FRANZINILUTJENS, SEVERINS s TYCKO+(COLUMBIA)
768% BLIECEN 66 NC 43 71 CERN MISSING MASS SPECTROMETER GROUP (CERN)
9/68¢ CAMBRIDG 66 PR 146 994 CAMBRIDGE BUBBLE CHAMBER GRGUP (MIT+HARV+)
CASON 66 PR 148 1282 N M CASON {WISCONSIN)
DE PAGTE 66 PRL 16 35 DE PAGTER+ (CAM EL ACC+MIT+NORTHEAST+ SLAC)
DEUTSCHM 66 PL 20 82 DEUTSCHMANN, STEINBERG ¢ (AACH+#BERLIN+ CERN)
FERBEL 66 PL 21 111 FERBEL (ROCHESTER)
6767 | FIDECARO 66 PL 23 163 G+M FIDECARO,J POIRIER,P SCHIAVON  (CERN)
HAGOPIAL 66 PR 145 1128 HAGOPIAN, SELOVE,ALITTI,BATCN+ (PENN+SACLAY)
HAGOPIA2 66 PR 152 1183 HAGOPIAN,PAN (PENNSYLVANIA,LRL-BERKELEY)
HUSON 66 PL 20 91 HUSONy ALLARD;DRIJARD JHENNESSY + (ORSAY+EP)
JACOBS 66 UCRL-16877 L.0.JACOBS (LRL)
JAMES 66 PR 142 896 F E JAMES,KRAYBILL (YALE+BROOKHAVEN)
NEST 66 PR 149 1089 WEST,B0YD, ERHIN, KALKER (WISCCNS IN)
ALLES-BO 67 NC 50 A 776 ALLES-BORELLI,FRENCH,FRISK,+ (CERN+BONN)
ASBURY 1 67 PRL 19 869 +BECKER+BERTRAM+JO0S +JORDAN+TING+{DESY+COL)
ASBURY 2 67 PRL 19 865 +BECKER+BERTRAM#J00S+JORDAN+TING+(DESY+COL)
AUSLANDE 67 PL 25 8 43 AUSLANDER , BUDKER , PESTOV , SIDOROV+ (NOVOSIBIR)
BACON 67 PR 157 1263 +FICKINGER ,HILL +HOPKINS ,ROBINSON+ (BNL)
BANNER 67 PL 25 8 300 +FAYOUX ,HAMEL y ZSEMBERY CHEZE+ (SACLAY+CAEN)
BARLOW 67 NC 50A 701 +LILLESTOL+MONTANET+ (CERN+CCF+IR+LIVERPOOL)
BATON 67 PL 25 B 419 JoBATON,G.LAURENS, J.REIGNIER (SACLAY)
ALSO 67 NP 8 3 349 J.BATON,G.LAURENS, J.REIGNIER (SACLAY}
CLEAR 67 NC 49A 399 0JOHNSTEINOCDUPEﬂOHANNEROHlLKERO(VUQANLONISI
DANYSZ 67 NC 51 A 801 DANYSZ+FRENCH+SIMAK CERN)
EISNER 67 PR 164 1699 QJONNSONOKLEINOPE'ERS’S‘”N[.VEN. (PURDUE)
ERBE 67 NC 48A 262 +BOTVCHER+MOEBES+HAR IGEL+LUKE+ (ABBOHHM)
FRENCH 67 NC 524 442 +KINSON+MCDONALD+RIDDIFORD+ (CERN+BIRM)
HERTZBAC 67 PR 155 146l HERT2ZBACH,KRAEMER,MADANSKI  ZDANIS+(JFU+BNL)
(SEE ALSO IDANIS 65)
HUWE 67 PL 248 252 +MARQUIT+0OPPENHE IMER ¢SCHUL TZ+WILSON (coL)
HYAMS 67 PL 24B 634 +KOCH#PELLETT4POTTER+VONLIACERN+ (CERN+MUN)
KHACHATU 67 PL 248 349 KHACHATURYAN+AZ IMOV+BALDIN+BELOUSOV+ (DUBNA)
LOHRMANN 67 SLAC SYMP.P. 199 +HILPERT+ [AACH+BERL+BONN+HAMB#HEID+MUNICH)
MALAMUD 67 PRL 19 1056 E<MALAMUD+P.E.SCHLEIN fucLay
6/65 MILLER 67 PR 153 1423 MILLER,GUTAY, JOKNSON,LOEFFLER + (PURDUE)
POIRIER 67 PR 16) l#bZ +BISWAS,CASON,DERADO,KENNEY+ (NOTRDAM+PENN)
0/56 WEHMANN 67 PRL +ENGELS+ {HARVARD+CWRU+SLAC+CORN+MCGILL)
11 WEINSTEI 67 SLAC SVH?(]S Pe424 R.HEINSTEIN,RAP.TALK {CEA+NORTHEASTERN)
ABC COLL 68 NP B4 501 {AACHEN+BERLIN+CERN COLLABORATION)
6/66 ARMENISE 68 NC 54A 999 +GHIDINI ,FORINO+ {BARI+BOLCGN+FIRENZ+CRSAY)
0s67 ARMENIS2 68 VIENNA ABS. 412 ARMENISE,FORINO,CARTACCI+ (BARI+BGNA+FIRZ)
/67 ASTVACAT 68 PL 27 B 5 ASTVACATUROV,AZIMOV,BALDINS (JINR+MCSCOW)
AUGUSTIN 68 PRL 20 126 +B1Z0T+BUON+HAISSINSKI+LALANNE+ (ORSAY)
ALSO 68 VIENNA CONF. S. TING, RAPPORTEUR'S TALK {CRSAY)
11/86 AUSLENDE 68 NOVOSIB.PRE. 243 AUSLENDER,BUDKER,PAHTUSOVA,PESTOV+ (NOVO)
0/66 (SEE ALSO AUSLANDER 67)
6/66 BATON 68 PL  26B 471 J.P. BATON, G. LAURENS (SACLAY)
0/66 BLECHSCH 68 NC 53 A 1045 BLECHSCHMIDT ¢ DOWD, ELSNERy + (DESY+FANCH)
(SEE ALSO NC 52 A 1348 )
CHUNG 68 PR 165 1491 S ULCHUNG, 0. 1.DAKL 3 J.KIRZ,D.H.MILLER (LRL)
DAVIER 68 PL 278 27 M. DAVIER (SLAC)
DONALD 68 NP B 6 174 +EDWARDS ,FRODESEN,BETTINI+ (LEVP+0SLG+PADO)
76T FOSTER 68 NP B & 107 +GAVILLET#LABROSSE+MONTANET+ {CERN+PARIS)
HYAMS 68 NP B 71 +KOCH,PUTTER, WILSON,VON LINCERN¢(CERN#MPIM)
0/67 JONES 68 PR 166 1405 +BLEULERyCALDWELL ELSNER,HARTING+ (CERN)
KEY 68 PR 166 1430 +PRENT ICE+COOPER+MANNER+WALKER® (TO#ANL+WIS)
LAMSA 68 PR 166 1395 +CASON+BISWAS+DERADO+GROVE S+ (NOTREDAME)
9/68¢ LANZEROT 68 PR 166 1365 LANZEROTTI,BLUMENTHAL,EHN,FAISSLER ¢ (HARVD)
0766 MARATECK 68 VIENNA ABS. 803 +HAGOPIAN,SELOVE PENN)
MASON 68 VIENNA ABS. 275 #MUIRHEAD,POPPLETON,RIGOPOULOS+ (LIVP+ATEN)
5761 MCCLELLA 68 VIENNA ABS. 3 MCCLELLAN,MISTRY,MOSTEK+ (CORNELL+LEBEDEV)
MOoTT 68 VIENNA ABS. 351 +AMMAR,DAVIS,KROPAC,SLATE,CAGAN+ (NWES+ANL)
9768+ PARSONS 68 PRL 20 1314 RONALD E. PARSONS, ROY WEINSTEIN(NORTHEAST)
6/68% PISUT 68 NP B &6 325 J.PISUT,M.RO0S {CERN)
SCHLEIN 68 UCLA-1029 PETER E. SCHLEIN t ucLa)
{SEE ALSO MALAMUD 671
ses80e EEEREENES
posoons
6766
11766
w (783) 1 OMEGA (783,JPG=1-=) 1=0
6/66
1 OMEGA MASS (MEV)
10766
6/67 L 400 782.0 1.0 ALFF 62 HBC 2.3-2.9 PIOP
L] 64 T79.4 1.4 ARMENTERO 62 HBC 0.0 PBAR
6/67 L] 650 782.0 MURRAY 63 HBC 1.5 K-P
M 34 784.0 1.0 ARMENTERG 63 HBC 0.0 PBAR P
0767 L] 220 781.0 2.0 KRAEMER 64 DBC 1.2 PlsC
" 785.6 1.2 MILLER D 65 HBC SEEN WITH KeK-
L] L4 (780.8) 2.0) MILLER D 65 HBC SEFN WITH K1 K1 8/66
L] » BELOW
L} 666 JAMES 66 HBC .1 P"P 6/66
L} 2198 BALTAY &7 HBC 0.0 PBAR 9/66
L 155 BARASH 67 HBC 0 PBAR I'l: K1KLOM lllbb
L} . BLUMENFEL 68 HBC 3.9 Pt 68
L] - DIAZ 68 HBC 0.0 PB P 9[63’
" . DONALD 68 HBC 1.2 P8 P 9/68¢
» KEY 68 HBC 3 PI-P 11767
L > s e s s
L AVG 783.4142 .699! AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.0}

(SEE IDEQOGRAM BELOW )
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MESON RESONANCES

Data in parentheses have not been included in our averages.

UEIGHTED AVERAGE = 783.414 & 0.700 p—— (umrs Lose-i)
ERROR SCALED BY 1.55 b o"“ 150 (e E NNIE 65 SRk PI-P NEAR THLE. 6766
CHISQ =30.4 ___ CONLEV = 0.000
R13 8 %iss RESOLUTION OF mmue bs 1S ABOUT
R13 H 11.0) (1.7} 10,751 HERTZBACH 67 svux SESUME SULIIeNIXING 0768
RI13 H NOT RESOLVED FROM RHO DECAY
RI3 K 13 (0.48)  (0.15)  (0.48) mc:nuu 67 SPRK ASSUME SUL3)+MIXING 5/67
UPERSEDED BY ASTVACA!URDV 68 BELOW
::; PR (g 65)  (0.13 STVACATU 68 SPRK ASSUME SU(3)4MIXING 6/68%
RI3 A NOT RESOLVED FROK RHD A ECAY. ERROR STATISTICAL ONLY
RI3 c.us e 16 AUGUSTIN 68 SPRK  E+ E- COLL.BEAMS 9/68%
RI3 .15 BOLLINI 1 68 CNTR 1.701-8,NOTE z 968
R13 Z Wass RESOLUTION OF BOLLINI I 15 +-10 HEV. ABOVE NUM
KEY 68 HBC R13 Z WITHOUT RHO-OMEGA INTERFERENCE. COMPLETE INTERFERENCE WOULD
‘BARRSH 67 HBC R13 Z CHANGE n 8Y +-35 PER CENT.
‘BALTAY 67 HBC R13 L 323 ALE FACTOR OF 2.1)
-JANES 66 HBC R13 AVG l6220 © L2239 IVERAGEE(SI:‘RI;R INCLUDES SC .
‘HILLER D 65 HBC (SEE IDEOGRAM BEL!
‘KRAEMER 64 DBC
-ARMENTERD 63 HBC
-ARMENTERD 62 HBC
-ALFF 62 HBC
S S S S
o g 3 @ o UEIGHTED AVERAGE = 0.622 + 0.224
~ N ~ ~ ERROR SCALED BY 2.0§
4 .
OMEGA NMESON MASS (MEV) CiIsa = 4.3 CONLEY = 0.040
1 OMEGA FULL WIDTH (MEV)
W 3% 9.0. 3.0 ARMENTERC 63 HBC 0.0 PBAR P
W 13.4 z.n MILLER O 65 HBC  SEEN WITH K¢ K-
WM (11.6) MILLER D 65 HBC SEEN WITH K1 K1  .8/66
"R DATA mcumen m BARASH 67 BELOW
w 666  20.0 OR LES ES 66 HBC 2.1 PI+P 6766
W 155 12.3 z.o snnsu 67 HBC SEEN WITH K1 K1 6/66
w 14.0 2.4 AUGUSTIN 68 SPRK  E¢ E- CCLL.BEAMS 9/68¢
w e o o o o o s e e
W AVG 12.5593  1.1289 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) +- - ++--.-BOLLINI 1 68 CNTR
- —+ s+ -AUGUSTIN 6B SPRK
—— BINNIE €5 SPRK
1 OMEGA PARTIAL DECAY MODES
- S ) S
DECAY MASSES > S g g
Pl OMEGA INTO PI+ PI- PIO 139+ 139+ 134 2 2 3 3
p2 OMEGA INTO PI+ PI- (VIOLATES G) 139+ 139 - - © ©
P3 OMEGA INTO PI+ PI~ GAMMA 139+ 139+ ©
194 "56‘ INTO 10 GAMMA 134+ 0 ONEGA INTO (E+ E-}/TDTAL (UNITS 10xm-4)
Ps CMEGA INTO 2PI0 GAMMA 134+ 134+ 0
P6 OMEGA INTO MU+ MU- 1054 105
P7 OMEGA INTO E+ E- 5+ o5
»8 CMEGA INTO ETA GAMMA 548¢ 0
Py OMEGA INTO ETA P10 (VIOLATES C) 548+ 134
P10 OMEGA INTQ 3 GAMMA o+ 0+ O
[3%% OMEGA INTO P10 MU+ MU- 134+ 105+ 105 R14 ® CMEGA INTO NEUTRALS /7 TOTAL
R14 0.084  0.015 BOLLINI 68 CNTR' 2.1 PI- P 6/68%
RIS
1 OMEGA BRANCHING RATIOS
REFERENCES FOR OMEGA
Rl * OMEGA INTO NEUTRAL/(PI+ PI- PIO)
R1 0.17 0.04 ARMENTERC 63 HBC 0.0 PBAR P MAGLIC 61 PRL 7 178 8 MAGLIC,ALVAREZ,ROSENFELD,STEVENSON (LRL)
R1 20 0.1l 0.02 BUSCHBECK 63 HBC 1.5 K-P PEVSNER 61 PRL 7 421 PEVSNER ) KRAEMER yNUSSBAUMJRICHARD*  {JhU+NW)
R1 35 0.08 0.03 KRAEMER 64 DBC 1.2 PI+C XUONG - 61 PRL 7 327 NGUYEN HUU XUONG,GERALD R LYNCH (LRL)
RL * €0.13)  (0.035) MILLER D 65 . :
Rl 65 0.10 0.04 ALFF-STEL 66 NBC CCRR.BY SCHUL'NCDU 9/66 ALFF 62 PRL 9 325 ALFF,BERLEY,COLLEY GELFAND + (COLU+RUTGERS)
Rl 850 0.134 0.026 DIGIUGNG 66 CNTR 1.4 9/66 ARMENTER 62 CERN CONF 90 R ARMENTEROS,R BUDDE +  (CERN+COLL+FRANCE})
;: 348 g-g:’ g-g;b 0.02 5::35 :: :gg ;-: ::zv 25:: BUTTON 62 PR 126 1858 BUTTON,KALBFLEISCHyLYNCH,MAGLIC + (LRL)
. - . . - STEVENSD 62 PR 125 687 ST ALVA :
RL 19 0.10 0.03 BARASH 67 HBC 0.0 PBAR P 1767 2 125 68 EVENSONS ALVAREZ, HAGLEC, ROSENFELO (k)
Rl LI R ] ALITTL 63 NC 29 515 ALITTI,BATON,BERTHELOT+ (LPCHE+PAR+BARI+BO)
RL AVG 21043 .0091 AVERAGE {ERROR INCLUDES SCALE FACTOR OF 1.0) ARMENTER 63 SIENA CONF 1 296 ARMENTEROS,EDWARDS+JACOBSEN+  (CERN¢PARIS)
BARMIN 63 SIENA CONF 1 207 BARMIN,DOLGOLENKO,KRESTNIKCV+ (ITEP)
R2 ® OMEGA INTO (PI+ PI-)1/(PI+ PI- PIO) BERTHELO 63 SIENA CONF 2 60 A BERTHELOT (CEN~SACLAY)
R2 0.010 OR LESS BUTTON 62 HBC 1.6 PBAR P BUSCHBEC 63 SIENA CONF 1 166 BUSCHBECK,CZAPP+ (VIENNA+CERN+AMSTERDAM)
R2 0.07 ALITT 63 HBC 1.6 pPI-p FICKINGE 63 PRL 10 457 W J FICKINGER+D K ROBINSON,E SALANT  (BNL)
R2 0.05 OR LESS ARMENTERD 63 HBC 0.0 PBAR P GELFAND 63 PRL 11 436 GELFAND, MILLER \NUSSBAUM,RATAU+ (COLUM+RUTG)
R2 100 0.05 OR caznsn FICKINGER 63 HBC 1.7.PI-P MURRAY 63 PL 7 358 MURRAY o FERROLUZZ I s HUNE o SHAFER , SOLMITZ 4+ (LRL )
R2 0.05 OR LES KRAEMER * 64 DBC 1.2 PIsC .
R2 * 0.005 OR LESS LUTJENS 64 RVUE NC INTERFERENCE | saRMIN 64 JETP 18 1289 BARMIN, DOLGOLENKOKRESTNIKOV + CITEP)
R2 0.018 0,012 0.006 WALKER 64 RVUE 2.1 p1-p BEZAGUET 64 PL 12 70 BEZAGUET,NGUYEN KHAC,ROUSSET+ (PAR+BERG+LO)
R2 0.04 OR GREATER BATON 65 HBC 2.8 PI-P KRAEMER 64 PR 136 B 496 KRAEMER » MADANSKY yMEER, FIELDS# { JHU#NW+WOOD)
:§ g-g;g gz t:g :';::E“ o :g ::2" 1.5 PI-P 6/66 LUTJENS 64 PRL 12 517 G LUTJENS,J STEINBERGER - (COLUMBIA)
. WALK P +
R2 0102 oR LES P 3 2.9 plep 11766 ALKER 64 PL 8 208 WALKER ; BOYD sERNINy SATTERBLOV (HISCONSIN)
RZ * ‘°~°ﬂ“ 10.020) FLATTE 66 HBC NG INTERFERENCE /66 BATON 65 NC 35 713 BATUN, BERTHELOT,DELER.BENEDETTI+(SAC+BOLOG}
R2 029 ~_ 0.011 0.009 FLATTE 66 HBC INTERFERENCE 9/66 BINNIE 65 PL 18 348 BINNIE,OUANE ¢ JANE W JONES+ (IC-LOND+MANCHS)
:g *  NOT ESUBUSHED WHETHER ANY PI+PI- SIGNAL HAS [=0,SEE PISUT 68. CLARK . 65 PR 139 B 1556 CLARKCHRISTENSON,CRCNIN, TURLAY (PRINCETON)
.. . GALTIERT 65 PRL 14 279 A BARBARD GALTIERI,R D TRIPP (LRL)
RZ AVG 20225 * ".0067 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) MILLER D 65 CU-23T(NEVIS 131) DAVID C MILLER (THESIS) (COLUMBIA)
83 ¢ omeck mrg. w10 amnn 7 (ple PI- P10) MILLER 65 INCLUDES DATA OF GELFAND 63 ABOVE
- Al PR j+
LS 025 ok e i) 64 pxee 2.8 PI-p IDANIS 65 PRL 14 721 ZDANT'S MADANSKY, KRAEMER s HERTZBACH# { JHU+BNL)
R3 N 13 10-15’ (0.0 BAGLIN 66 HLBC 2.1 Plep 9766 ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER yBERLEY,BRUGGER+ (COL#RUTG)
R3 N BAGLIN 66 S“PE"SEDED 8y JACQUET 67 BELOW 0/67 BAGLIN 66 PL 23 286 +BEZAGUET, DEGRANGE JHAATUFT + (EP+BERGEN)
R3 0.13 JACQUET 67 HLAC os67 DIGIUGND 66 NC 44A 1272 DI GIUGNO,PERUZZI,TROTSE® (NAPL#FRAS4TRST)
ke '+ OVEGA INTO (PIe PI- GANMAI/(PLs PI- P10} FLATTE 66 PR 145 1050 +HUWE , MURRAY, BUTTON-SHAFER 1 SOLNITZ4  (LRL}
- - JAMES 66 PR 142 896 F E JAMES,KRAYB ALE+!
R4 0.05 OR LESS FLATTE 66 HBC 1.8 K-P 9766 " ! JAMES» L (VALE+BROOKHAVEN)
BALTAY 67 PRL 18 93 +FRANZINT ¢ SEVERIENS s YEH,ZANELLO  (COLUMBIA)
R6 * OMEGA INTO (MU+ Hu—)I(Plb PI~ PIO)IUNHS 10¢+-3) - BARASH 67 PR 156 1399 BARASH,KIRSCHyMILLERTAN {coLuMBlA)
Ré 1.2 OR LES TIERI 65 HBC 2.7 K-P FELDMAN 67 PR 159 1219 +FRATI,GLEESON, HALPERN ) NUSSBAUM+ {PENNA)
R6 1.7 OR LESS FlA"E 66 HBC 1.8 k-P 9/66 HERTZBAC 67 PR 155, 1461 HERTZBACH, KRAEMER s MADANSKI » ZDANTS#{ JHU+BNL )
(SEE ALSD ZDANIS 65)
R7 # CMEGA INTO (?PW 6!‘"““”0 G‘P‘"" JACQUET 67 HEIDBG CONF P.364 #NGUYEN-KHAC,BAGLIN;HAATUFT+  (EPP+BERGEN)
RT 0.1 RMIN 64 PXRC 1.3-2.8 PI-P KANAREK 67 YADERN.FIZ.6 786 +LOSKEVICH,MARTYNOV,NICHIPCRUK+ (CUBNA)
KHACHATU 67 PL 24B -349 KHACHATURYAN+AZ IFOV+BALDIN+BELOUSQV+( CUBNA)
R8 % OMEGA INTO(ETA no om cAnmnon run . Ll
R8 0.017 OR L 66 HBC 1.8 K-P 9/66 ASTVACAT 68 PL 27 B 45 ASTVACATUROV,AZIMOV,BALDIN4  (JINR4MOSCUW)
R8 0.026 OR LESS JACWET 67 HLBC CL=0.90 os67 AUGUSTIN 68  VIENNA CUNF. +LEFRANCOISs LEHMANN, MARIN, + . (CRSAY)
(SEE S. TINGy, RAPPORTEURS TALK, DESY F31/4)
R9 # QMEGA INTO (NEUTRALS) / (CHARGED) BLUMENFE 68 VIENNA ABS. 272 BLUMENFELD,BRUYANT,ABRAMOVITCH+ (CERN+SACL)
R9 0.124  o0.021 FELDMAN 67 SPRK 1.2 P1- P 3/67 BOLLINI 68 NC 56 A 531 +BUHLER s DALPTAZ (MASSAM+ (CERN+BGNA+STRB)
BOLLINIL 68 NC 57 A 404 +BUNLER s DALPTAZ yMASSAM+ (CERN+BGNA+STRB)
R10 # CMEGA INTG (2P[0 GANMA)/(PI+PI-PIO) DIAZ 68 VIENNA ABS. 676 +GAVILLET,FOSTER,HOLTHUIZEN® _ (CERN+CDEF)
R10 =* 0.1  OR LESS JACQUET 67 HLBC CL=0.90 0/67 DONALD 68 VIENNA ABS. 323 +EDWARDS,BURAN,HETTIAI+ ° (LIVP+OSLO+PADO)
KEY 68 PR 166 1430 +PRENT [CE+COOP ER+MANNER +WALKER+ [ TO+ANL+HIS)
RI1 & QOMEGA INTO (3 CAFNA)I‘PIO GAMMA) PISUT 68 NP B 6 325 J.PISUT,M.RO0S (CERNY
R1L * 0.35 OR LES KANAREK 67 XEBC 234 PIN 11767 WEHMANN 68 PRL 20 748- +ENGELS+ (HARVARU+CASE+SLAC+CORNELL4MCGILL)
R1Z ¢ CHEGA INTO (PIO MUL MU-) / mm. WLUNLTS 1082-2) e ersressss sernines
R12 2. ss MANN 68 SPRK 12 PI- FE 6768% | sennes .
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Data

2 ETA PRIME (958,JPG=0-4) 1=0

in  parentheses

KNOWN ALSO AS X0
(JP = 2- NOT YET EXCLUOED,)
ISEE NOTE ON QUANTUM NUMBERS AT END OF LISTING)

2 ETA PRIME MASS (MEV)

85 957.0 DAUBER 64 HBC 1.95 k=P
958.0 1.0 KALBFLEIS 64 HBC 2.7 K-P 6/66
957.0 3.0 BADIER 65 HBC 3.0 K-P
8 960.0 2.0 TRILLING 65 HBC 3.65 Pl+ P 9/66
7 955.0 10.0 COHN 66 DBC 3.3 PleC 6/66
959.0 3.0 LONDON 66 HBC 2.2 K-P /66
* (9A0.0I (5.0) “OTT 68 HBC 4e1-5.5 K- P 9/68%
AVG 958-311\ ° '.!1;6 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
2 ETA PRIME WIDTH (MEV)
85 4.0 OR LESS DAUBER 64 HBC 1.95 K-P
7.0 OR LESS KALBFLEIS 64 HBC 2.7 K=P 6/66
30.0 OR LESS BADIER 65 HBC 3.0 K-P
15.0 DR LESS LONDON 66 HBC 2.2 K-P 6/66

2 ETA PRIFME PARTIAL DECAY MODES
DECAY MASSES

ETA PRIME INTO PI+ PI- ET. 139+ 139+ 548
PL1IN) ETAS DECAY lN'D ALL NEUTRALS
P1(C) ETAS DECAY CHARGED
ETA PRIME INTO PIO PIO ETA 134+ 134+ 548
P2IN} ETAS DECAY INTO ALL NEUTRALS
P2{C) ETAS DECAY CHARGED
ETA PRIME INTO PI+ PI- GAMMA 139+ 139+ o
{INCLUDING RHOO GAMMA)
ETA PRIME INT! GAMMA GAMMA o+ 0
ETA PRIME INTO RHOO GAMMA 0+ 770
ETA PRIME INTO PIl+¢ PI- E+ E- 139+ 139+ 5¢ o5
ETA PRIME INTO 2 PI 139+ 139
ETA PRIME INTO 3 PI 139+ 139+ 134
ETA PRIME INTQ & PL 139+ 139+ 139+ 139
ETA PRIME INTO 6 PI 139+ 139+ 139+ 139
ETA PRIME INTO PIO GAMMA GAMMA 134+ 0+ ]
ETA PRIME INTO PIO E+ E- (VIOLATES C IN 134+ .5+ .5
BORN APPROX.)
ETA PRIME INTO ETA E+ €E- (VIOLATES C IN 548+ .5+ .5
BORN APPROX. )
ETA PRIME INTO PIO RHO O (VIOLATES C) 134+ 770
ETA PRIME INTO PIO OMEGA (VIOLATES C) 134+ 783
In our previous calculation of the con-
strained branching fractions of the n'(958)
[RMP 40, 77(1968), see note on n', p. 100],

we assumed the following decay modes to
exist:

0, 71% of the n's

(1) nww (including n-rro'rr
neutral).
+ - . . 0
(2) = = y (including pvy).
(3) Other neutrals,

Since the yy mode now appears to have been

not yet identified,

directly observed, we redetermine the branch-
ing fractions under the assumption that cate-~
gory (3) above consists entirely of yy decays,
Note tha.t the yy value measured by BOLLINI 68
(5.5 * 3 ‘o 8 %)
result of the overall fit (6.1 3.1%) because of

is slightly different from the

independent measurements of n' - all neutrals/

n' - total, In the fit we do not use the con-
straint R = I(n' - n'n'+1r-)/]f‘(n' - nwowo) =2

from I-spin conservation. The result of the
fit is in reasonable agreement with it,

1.61+0.32,

have mot been

MESON RESONANCES

included in our averages.
2 ETA PRIME BRANCHING RATIOS
Rl E'A 'II"E INTO (PI+ PI- ETA (NEUTRAL DEC.))/TOTAL
R1 (1] 0.05 KALBFLEIS 64 HBC 2.7 K-P 0766
RL e
R1FIT 308 .025  VALUE FROM CONSTRAINED F{T
R2 » ETA PRIME INTO (PI1+ PI- NEUTRALS, EXCLUDING
R2 = PI+ PI~ GAMMA)/TOTAL
R2 33 0.35 0.06 BADIER 65 HBC 3.0 K-P 0/66
R2 39 0.4 Oal LONDON 66 HBC 2.2 k=P 0/66
R2 > e . .
R2 AVG 23632 © ".0514 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R2 FIT <389 «020 VALUE FROM CONSTRAINED F
R3 * ETA PRIME INTO (PI+ PI- ETA (CHRGD-DECAY))/TOTAL
R3 44 . KALBFLEIS 64 HBC 2.7 k=P 0766
R3 7 0.07 0 Q‘ BADIER 65 HBC 3.0 K-P 0/66
R3 10 0.1 0.04 LONDON 66 HBC 2.2 K-P 0/66
R3 ce e
R3 AVG 1083 © ".0163 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R3 FIT a2 .010  VALUE FROM CONSTRAINED FI
R4 ® ETA PRIME INTO (PIs P NEUTRALS, EXCLUDING PI+ PI- ETA
R4 o Pl+ Pl- GAMMA)/TOTAL
Re 10 o0.05 0.04 KALBFLELS 66 HBC 2.7 k-p o0r66
Ré o s o e .. .
Re FIT <082 .015  VALUE FROM CONSTRAINED FIT
RS ¢ ETA ’RINE INTO INEUTRALSD I TOTAL
RS 54 0.25 0.0 KALBFLEIS 64 HBC 2.7 k-P 0/66
RS 16 0.24 o017 BADIER 65 HBC 3.0 K-p 0766
RS 32 0.3 0.1 LONDON 66 HBC 2.2 X-P 0766
RS et e e
R5 AVG -2551 +0432 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
RS FIT 2263 £029  VALUE FROM CONSTRAINED FIT
R6 * ETA PRIME lN'D (Ple PI- GAMMA {INCLUDING RHO Gl“"‘l)lYU'!l
R6 42 0.2 <04 K LBFLEIS 64 HBC o7 K=-P 0766
R6 B 35 10.34) G 09) DIER 65 HBC .0 K=P 0/66
R6 B CONYRUVERSI!L HACKGRDUND SUB'RAC'[ON
R6 20 0.2 0.1 66 HBC 2.2 K=-P 0766
R6 e e o o s o
R6  AVG 2172 © T.0371 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R6  FIT 223 4028 VALUE FROM CONSTRAINED FIT
R? = ETA PRIME INTO (Pl+ PI~ GAHNA (lNCLUBlNG RHO GANHA”/(P[ Pl ETA)
&1 0.25 0.14 ER 64 HBC 1.95 0/66
R e o s s e e 0 e
RT FIT 312 .051  VALUE FROM CONSTRAINED FIT
R8 ETA PRIME INTO (PIO E+ E~)/TOTAL
Re 0.013 OR LESS RITTENBER 65 HBC 2.7 k=P 0/66
R9 o ETA PRIME INTO (ETA E+ E~)/TOTAL
R9 0.011 OR LESS RITTENBER 65 HBC 2.7 k=P 0/66
R10 * ETA PRIME INTO (PIO RHDO)/TOTAL
R10 0.04 OR LESS RITTENBER 65 HBC 2.7 k=P 0766
RIL ® ETA PRIME INTO (PIO OMEGA) /TOTAL
R11 0.08 OR LESS RITTENBER 65 HBC 2.7 K=P 0/66
R12 ¢ ETA PRIME INTO (PI+ PI- E+ E-)/TOTAL
R12 0.006 OR LESS RITTENBER 65 HBC 2.7 k-P 0/66
R13 * ETA PRIME INTO (2 PI)/TOTAL
R13 0.07 OR LESS COMP.BY LONDON 66 HBC 0/66
R14 * ETA PRIME INTO (3 P1)/TOTAL
R14 0.07 OR LESS COMP.BY LONDON 66 HBC /66
RIS » ETA PRIME INTO (4 PI)/TOTAL
R1S 0.01 OR LESS COMP.BY LONDGN 66 HBC 0766
R16 * ETA PRIME INTO (6 PI)/TOTAL
R16 0.01 OR LESS COMP.BY LONDON 66 HBC 0/66
R17 ¢ ETA PRIME INTO (P10 GAMMA GAMMA) / TOTAL
RI7 & 21 (POSSIBLY SEEN (PRELIM.)) STRUGALSK 67 HLBC 2.3 PLe A /67
R18 = ETA PRINE INYO (RNUO Gl""l)l(’l Pl ETA)
R18 0.3 0 68 HBC 5.5 K- P 9/68%
R18 ecc e
R18 FIT 2312° T C.051  VALUE FRON CONSTRAINED FIT
RI9 ® ETA PRIME INTO (2 GAFWAI/TOTAL
R19 * 10.03) 10.0 MOV 68 SPRK «0 PI- P 9/68%
R19 s 05 0036 0.030 BoLLINt oo curh 1naeitTe 97688
ll9 . . - “ e e .
VALUE FROM CONSTRAINED FIT
HE T OLLONING BAANCHING ERACTIONS EAve CORRELATED ERRORS GREATER THAN .5
P1 P2 -eb31
P2 P4 -.652
UNCERTAINTY IN THE J° ASSIGNMENT

n'(958)

The dominant (70%) decay of n' is to nmm,
but because the Dalitz-plot population is rather
flat," exhibiting no significant zeroes, analyses
of this mode have not permitted a unique J
assignment (GOLDBERG 66, DAUBER 64,
KALBFLEISCH 64). The flat

)?orb’
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Data in parentheses have not been

Dalitz plot distribution does rule out the

J* = normal series. Thus, using the notation
of the sketch, any normal matrix element M
needs a factor sinf so as to go to zero at the
edge of the Dalitz plot [A. C. Zemach, Phys,
Rev. 133, B1201 (1964)].

We must still try to distinguish between
07,1%,27,+--. In the discussion below, the
confidence levels are preliminary values from
Alan Rittenberg (LRL) based on fits of 314
mtm " Nneut decays (see ~100 more in the com-~
pilation of LONDON 66) and 184 n'Tr"y decays
(including the 40 in the Letter of KALB-
FLEISCH 64).

J =07: The simplest M is constant,
level = 15%.
M =k, This simply does not fit.
Of course a strong wn final-state
interaction could help; it seems
unlikely but further work is needed.
2 M—akk+b__p_, where a and b are

a¥bitrary. Here according to

London et al., |M] 2 gives a good

fit to the data with b ~3a. Accord-

ing to Rittenberg, it gives a poor
fit,

Conf,

gt

Hence, to rule out JP = 2-, one turns to
the 25% mode n' - w'-n+y, and the usual
JP = 0~ assignment is based primarily on this
Dalitz plot (KALBFLEISCH 64). It shows that
the decay is mainly p°y, and the 6 distribution
shows a preference for equatorial decays
(again, all the figures quoted are from Alan
Rittenberg):

do

d(cos 6)

+3.0

=(0.5 -o. 5) + sin 6

JP = 0~ fits well. The only matri.x element
is magnetic dipole, M IMy]
predicts do/dw « sin2 é and the

P confidence level is ~80%, BUT
J* =27 also fits well, Again the simplest

transition is My, and this time_the
predicted distribution is 6 +sin“g,
with a confidence level of ~40%]

So all available Dahtz-plot data for both
modes seem to permit J© = 27! London et al.
have a qualitative remark that the 2~ hypothe-
sis is inconsistent with the observed 3:1 ratio
of wwn: wwy, but if all the evidence against 2~
is to be based on this consideration, it should
be checked carefully.

One can return to the wwy Dalitz plot and
ask if it confirms the '"ruling out' of J =4t
Rittenberg assumes an E41 matrix element and
finds a confidence level of 8%, which on its
own would not be enough to rule out 17, Fur-
ther, we should warn that the nmy decay has a
very high Q value (0 < k < 460 MeV) with the

average experimental value of k about 250 MeV,

Hence we must not be too quick to consider
only the smallest powers of k/M in matrix
elements. Specifically this warning means
the following, KALBFLEISCH 64, and we in
this note, have considered only the lowest

ssas
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MESON RESONANCES

included in our averages.

possible electric or magnetic multipole tran-
sition, Thus the 8% confidence level just
mentioned for the 1% hypothesis was based on
an E1 matrix element, which has a leading
term o« (k/M) . But of course M, is also
possible, and has an independent couphng
which could be large. It has M «(k/M)?, and
can interfere with E1 to give almost any angu-
lar distribution. So the mwry mode is likely to
be unreliable, We want to thank V, I
Ogievetsky and W, Tybor for pointing this out
to us, See Zaslavsky, Ogievetsky, and Tybor,
JINR Preprint E2-4064, Dubna, 1968.

Since a J =1 particle cannot decay into yy,
an observation of a yy decay excludes JP =1t
BOLLINI 68 observed 5 events of this kind
over a background of only about 1 event. The
probability that this is due to a statistical
fluctuation of the background is less than 1%,
hence at the same level of confidence JP = 1+

can be excluded.

e

REFERENCES FOR ETA PRIME

ER 64 PRL 13 449
ALSO 64 DUBNA CONF 1 418
FLEI 64 PRL 13 349

DAUBER ¢ SLATER s SMITHy STORK» TICHO {UCLA) 4P
DAUBER ¢ SLATER,L T SMITH,STGRK,TICHO (UCLA)

GeR.KALBFLEISCH¢0.DAHLsA.RITTENBERG (LRL) JP

ER 65 PL 17 337
ILE 65 PL 19 438
ENBE 65 PRL 15 556
LING 65 PL 19 427

BADIERy UEMOUL INyBARLOUTAUD +(PAR+SAC+ZEEMA)
KIENZLE,MAGLIC,LEVRAT,LEFEBVRES + (CERN)
RITTENBERG)KALBFLE ISCH (LRL#BNL)
+BROWN, GOLDHABERS s KADYK, SCAN10 (LRL)

66 PL 21 347
ON 66 PR 143 1034

COHNMCCULLOCH,BUGG+CONDO (CRNL+TENN+UNCAR)
LONDON, RAU, SAMIOS+GOLDBERG + (BNL#SYRACUSE)IJP

IGALS 67 JINR EL1-3100 STRUGAL SKI+CHUVILO+IVANOVSKAJA+ (DUBNA)
oV 68 VIENNA ABS. 772 +HLADKY,KHACHATURYAN,BALDIN+ (JINR+LEBD)
INI 68 NC 58 A 2!9 +BUHLER,DALPIAZ  MASSAM+ (CERN+BGNA+STRB)
s 68 PL 27 B 53, #AMMAR , MOTT yDAGAN s DERRICK,FIELDS (NWES+ANL)

68 VIENNA AI!S. 351 +AMMAR,DAVISyKROPAC,SLATE,DAGAN+ (NWES+ANL)

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
IN 66 PL 224352

ARO~ 68 PRL 20 349
OUTA 68 PL 26 B 674

MARTIN,CRITTENDENs SCHROEDER CINDIANA U) I
BARBARO-GALTIERI (MATTISON,RITTENBERG+ (LRL)I=0
BARLOUTAUD+ (SACLAY+AMSTD+BCLOG+WEIZM4E.P.)I=0

123
*”

36 DELTA MESON (962,JPG= ) I =1,2

8(963) The original 6§ (962) was seen with

the CERN MMS with I'<5 MeV.,
Several '""confirmations'' are uncon-
vincing, but as of the 1968 Vienna
Conference, three experiments reported peaks
in ©~ + neutral (probably "-nneutral) at 970 to
980 MeV, with larger I's (25 to 80 MeV).
(See B.
French's Vienna Rapporteur Talk, and
SAMIOS 68).
If we accept that § - wn by strong decay,
then I

They did not agree as to details.

= 1" and nonobservation of 3w decay
can be explained by choosing J'P = 0+, or
simply by saying that 37 background is too
large to permit detection. These quantum

numbers 1-(0+) are then the same as those
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Data
most likely for the KK bump called m(1016),
which could then just be the KK decay mode of
8(962). This would require that §(962) have a
=975 MeV, I'* 50 MeV (when measured
below KK threshold), and a strong KK coupling,

mass

but these possibilities are not ruled out (see
DEFOIX 68).
for the decay DY(1285) — 6% nF,

suggests that 6 has IG =1.

Defoix et al, see some evidence

which also

An unattractive alternative is to believe
that & is really very narrow, and guess that
its wn decay is G-violating electromagnetic,
(It is not clear whether there would be com-
petition from wmn decay, which is strong, but
has much smaller phase space,) However, in
this electromagnetic (em) case, one would
also expect slightly faster decay into nw, and
we are not sure whether this mode should
have been detected. To see why we expect
ww decay, note that these em decays into v—ﬂo
or m 1 involve emission and reabsorption of a
photon, with rates proportional to e4 (also =wm
has slightly larger phase space than mwn).
Neutral em decays (as in the familiar r)o - 3m)

have selection rules either

AG = Yes, AlI =
or AG = No, Al =2,
but charged decays (6 - a0 or 7 n) have no
charged

such rules (except A|I| < 2).

36 DELTA (962) MASS [MEV)

262 962.0 KIENZLE 65 MMS - 3-5 PI-P 9766
B NOTE THAT BlNNER 1 AT 1.8 PI- 9 DOES NOT SEE IT.
c 1(966.0) 0) OOSTENS 66 MMS + 3.8 PP TC D + PN 9/66
o FOR A CUNYRAD[CIURY RESULT SEE BANNER2 67 3.8 PP TO D + PN 11767
* 1939.) (s I1SON 67 HBC + 6 K=Py(3PI)4s.. 1/68%
* 913.) (Zi ) lLlISﬂN 67 MBC - 6 K-P.(’Pl)'..- 1/68%
A 1990.0) 4= 5.5 K- P+ETA PI 9/68¢
A HASSON[U'N OF THIS PEAK HAKE IDEN‘IFICATIDN WITH DELTA DUBIOUS. 9/68%
* {975.0) INES 68 HBC = 4.6 K= PyP1 MM 9/68%
* f970nﬂl DEFOIK 68 HBC 4~ 1.2 PB P4ETA PI1 9/68%¢
*
v NOTE THAT THE PI{1016) AS SEEN BY ASTIER 67, IF INTERPRETED AS A 11767
v VIRTUAL BOUND STATE RESONANCE, WOULD CORRESPOND TO A NARRGw RESO- 11/67
v NANCE OF M = 975 (+15/-10) MEV. 11767
36 DELTA (962) WIDTH (MEV)
262 5.0 OR LESS KIENZLE 65 MMS - 3-5pPI-P 9766
o 10.0 OR LESS OOSTENS 66 MMS + SEE NOTE O ABOVE 9/66
25. OR LESS ALLISON 67 HBC + 6 K-Py(3PI)+sca 1/68%
30. OR LESS ALLISON 67 HBC = 6 K=Py(3PI)+... 1/68%
A 1100.0) AMMAR 68 HBC #~ 5.5 K- P4ETA Pl 9/68%
. 125.0) DEFOIX 68 HBC #~ 1.2 PB P,FTA PI 9/68%
NOTES, SEE UNCER MASS LISTING
36 DELTA MESON PARTIAL DECAY MODES
DELTA PESCN INTO 3 PI 134¢ 134+ 134
DELTA MESON INTO & PI 134+ 134+ 134+ 134
DELTA MESON INTO ETA PI 548+ 134
36 DELTA MESON BRANCHING RATIOS
CHARGEC DELTA INTO (1 CHARGED) / (3 OR MORE CHARGED)
1.3 0.9 0.7 KIENZLE 65 MMS - 3-5PI- P 9/66
. DELTA MESON INTO (PI ETA) I lPl + MISSING MASS)
* 0+30 OR LESS ES 68 HBC = 4.6 k- P 9/68¢

in parentheses have not been

included

MESON RESONANCES

in our averages.

36 SIGMA{MICROB.) FOR PI- P == P X~

cs 15 ¢- 5 BRANCH.RATIO ABOVE.KIENZLE 65 MMS - 3-5 pI-
cs ‘ KIENZLE 15. REVISED TO A FEW. OCA 66 MMS - 3-5 PI-
Ccs 7 OR LESS (2 PRONGS) 66 HBC 3.2 pPI-
cs 3.0 OR LESS /(GEV/C)%#%2 BANNER 1 67 MMS = 1.8 PI-P, P+PM
cs 3.3 4~ 1.7 PI- PI+ Pl- ETA CHUNG 68 HBC
cs «2 OR LESS PI- PI+ PI- MM CHUNG 68 HBC 3.2-4.2 PI1-
cs 1.50R LESS PI- PI+ PI- PIO CHUNG 68 HBC 3.2 PI-~
sessse
REFERENCES FOR DELTA{962)
TURKOT 63 SlENNl CONF 1 661 +COLLINS,FUJIT,KEMP+ (BNL+PITTSBURGH)
KIENZLE 65 PL + MAGLIC,LEVRAT,LEFEBVRES + )
ALLEN D 66 PL 22 5&3 +GP FISHER,G GODDEN,L MARSHALL,SEARS (COLO)G=0
FOCACCI 66 PL 17 890 + KIENZLE,LEVRAT,MAGLIC,MARTIN
OOSTENY 66 PL 22 708 +CHAVANON, CROZON, TOCQUEVILLE lSACLAYyCF)lll
ALLISON 67 PL 2%B 619 +CRUZ+ (OXF+MUN+BIRM#RUTH+GLASG+LGCN(IC)}
ASTIER 67T PL 25 B 294 +MONTANET,BAUBILLIER,DUBOC+ (CDF+CERN+IDR)
AMMAR 68 PRL TO BE PUB #DAVIS,KROPAC,MOTT,SLATE,NERNER+ [NWES+ANL)
BARNES 68 VIENNA ABS. 259 +DORNAN,GUIDONI,SAMIUS,GOLDBERG+ (BNL+SYR)
DEFOIX 68 VIENNA ABS. 653 #SIAUDyRIVET¢SHIVELY,CONFORTO(CDF+IPN+CERN)
JUHALA 68 PL 27 8 257 +LEACOCK yRHODE , KOPELMAN,LIBBY+ (IOWA+COLO)
@ e 6 6 o e 4 40000000 e s e s e ace e eseeee e
REFERENCES AGAINST 2P1 DECAYS OF DELTA(952)
JACOBS 66 UCRL 16877-THESIS +0.0AHLy J. KIRZ, D.H.MILLER (LRL)
WEST 66 PR 149 1089 WEST,BOYD, ERWINs WALKER (WISCONSIN)
CLEAR 67 NC 494 399 +JOHNSTON#P JLCHER+COOQPER+( TCRONTO+ANL#WISC)
ROOS 67 NP B 2 615 M. ROOS {CERN)
FRENCH 68 VIENNA CCNF. 104 RAPPORTEUR
SAMIOS 68 PROC. 1968 UNIV.OF PENN.CONF. ON MESON SPECTROSCOPY
T R T T
REFERENCES AGAINST DELTA(962)
BANNER 1 67 PL 25 8 300 +FAYOUX,HAMEL » ZSEMBERY ,CHEZE+ (SACLAY+CAEN)
BANNER 2 67 PL 25 B 569 +CHEZE ¢ HAMEL s MAREL s TEIGER+CROZON#+ (COF+SACL)
CHUNG S 68 PR 165 1491 40.DAHL,y J. KIRZ, D.H.MILLER (LRL)
GALTIERI 68 PRL 20 349 BARBARO-GALTIERIyMATISON,RITTENBERG+ (LRL}
SABRE CO 68 PL 268 674 SACL+AMSTDAM+ROLOGNA4REHOVOTH+ECOLE PCIYT.)
ey
*resen

H (990)

35 H (990, JPG=A =) I=0

lT IS SHOWN BY BARBARO-GALTIERI 68 THAT THE OBSERVED
NHANCEMENT IS COMPATIBLE WITH BEING ENTIRELY DUE

70 MISIDENTIFIED RHOO-GAMMA DECAYS OF ETA PRIME(958).

—_—
35 H MASS (MEV)
L] 50 975.0 5.0 BARTSCH 64 HBC 4.0 PI+ P
L] 30 975.0 APPROX GOLDHABER 65 HBC 3.65 PI+P
L] 30 998. 104 BENSON &6 DBC 3.65 PleD
L] 980. APPROX. COHN 67 DBC 3.3 PI+ D
L * o 2 o s 0 s s .
L] AVG 990.9231 10.6154 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
35 H NWIDTH (MEV)
L] 90 120.0 BARTSCH 64 HBC 4.0 Ple P
W 30 45.0 30.0 BENSON 66 08BC 3.65 Pi+ D
L] 60. DR LESS COHN 67 DBC 3.3 Pl+ D
35 H PARTIAL DECAY MODES
DECAY FMASSES
Pl H INTO 3 PI 139+ 139+ 134
P2 H INTO RHO PI 770+ 139

H MESON CROSS SECTION (MICROBARNS)

cs 75.0 15.0 BENSON 66 DBC 3,65 PI+D TC HPP
cs 50. COHN 67 DBC 3.3 PI+D TO HPP
cs 100. OR LESS KIRZ 67 THRESHOLD TO 2.3 PI
veenes
REFERENCES ON H MESON
BARTSCH 64 PL 11 167 AACHEN-Z| B~ HEN (OLL)
GOLDHABE 65 CURAL GABLES P 76 G. GOLDHABER (LRL)
BENSON 66 PRL 17 1234 #PARQUIT,ROE, SINCLAIR,VANDER VELDE (MICH.)IJP
BENSON 66 ANALYSIS FAVORS JP=1+
GOLDHABE 66 BERKELEY CONF G.GOLDHABER, SAMIOS s ASTIER, SHEN, LAI. (ESON RE}IEW
COHN 67 NP Bl 57 4MC CULLOCH,BUGG,CONDD {CAK R.4UNIV.TENN)
ROSENFEL 67 RMP 39 I'APPENDKX ROSENFELDBARBARO-GALTIERI+ (LRL+CERN+YALE)
ARMENISE 68 PL 268 33 +GHIDINI,FORINO+ (BARI+BOLCGN+FIRENZ+CRSAY)
BARBARO- 68 UCRL-IBZTI A.BARBARO-GALTIERI P .SODING {LRL)
AND 68 PROC.I?&B UNIV.OF PENN.CCNF, ON MESON SPECTROSCOPY
FUNG 68 PRL 21 +JACKSON+PU+BROWN+GIDAL (UC.RIVERS+LRL)
Aad At FEEIEERRSE BEEEEESS
sesess seeeerss
6 PI(1016,JPC=0+~ =
VN (|0|6) 1 16,4PG=0+-1 [=1
STILL NOT DECIDED WHETHER (K KBAR) RESONANCE, VIRTUAL
BOUND STATE OR ANTIBOUND SYATE. MAY BE RELATED TO
ETA PI MINUS PEAK AT 975-980, SEE NOTE UNDER
DELTA (962) ABOVE.
16 PI(1016) MASS (MEV)
L * 143 1003.3 T7.04SYSTEMATIC ROSENFELD 65 RVUE -
L] SCAT. LENGTH 2 TO 6 FERMIS.BALTAY 66 HB 3.7 PBAR P
“ A 100(1016.) 10 ASTIER &7 NBC 4+~ 0 PBAR P
" A SCATT.LENGTH ALSﬂ FlfSp SEE BELOW
] SCATT.LENGTH +2.5 +-1. FERMI ASTIER 67 HBC 4~ 0-1.2 PBAR P
M OR CMPLXy RE PART=-2.3 F
" IM PART=.5F OR LESS

9766
1767
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MESON RESONANCES

Data in parentheses have not
16 PI11016) WIOTH (MEV)
L] * 143 57.0 13,04SYSTEMATIC ROSENFELC 65 RVUE +- 8/66
w A 100 25. APPROX. ASTIER 67 HBC +- SEE NOTE A ABOVE 9/67
16 PIL1016) PARTIAL DECAY MODES
. DECAY PASSES
(43 PI(1016) INTO K KBAR 493+ 497
P2 PEL1016) INTO ETA PI 548+ 139
16 PI{1016) BRANCHING RATIOS
RL * P1(1016) IN‘U (E'A P1) / (K KBAR)
R1 5.0 ASTIER 67 HBC 0. PBAR P 67
sEEsey
REFERENCES FOR PI(1016)
ARMENTER 65 PL 17 344 ARMENTEROS , EDWARDS s JACOBSEN + (CERNPARIS)
BARASH 65 PR 139 B 1659 +FRANZINI,KIRSCH,MILLER,STEINBERGER+(COLUM)
ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD (LRL=-RVUE)
BALTAY 66 PR 142 B 932 +LACH, SANDWEISS,TAFT,YEH,STCNEHILL+ [YALE)
AST IER 67T PL 25 8B 294 +MONTANET,BAUBILLIER,DUBOC+ (COF+CERN+IDR)
ASTIER 67 INCLUCES INFORMATION FROM BARLOW 67, CONFORTC 67{, ARMENTEROS)6S.
BAILLON 67 NC 50A 393 +EDWARDS+D.ANDLAU+ASTIER® (CERN+CDF +IR)
BARLOW 67 NC S50 A TO1 +MONTANET, D-ANDLAU+(CERN+CDF + IDR+LIVERPOOL)
CONFORTO 67 NP B3 469 - CONFORTO s MARECHAL ; MONTANET 4 (CERN+PARIS+LIV)
asrren
eranes

EXZTXTRXEXERT

Trxrxxxxxx

[l
i
i
i
i
i

¢ (1019)

4 PHI (1019,JPG=1-- ) I=0
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been included in our averages.

R2 o PHL INTO (K1 lleTB'AL

R2 8 25 10.23) 10.0 BADITER 65 HBC (SEE NOTE B BELON) 0/66

R2 167 0.40 0. OQ LINDSEY 66 HBC <7 K-P 0/66

R2 0.312  0.016 AUGUSTIN 68 SPRK  E+ E- COLL.BEAMS 0/68%
R2 .. ceee

R2 AVG 23241 © T.0303 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.0)

R2 FIT 328 018 VALUE FROM CONSTRAINED FIV

R3 » PHL INTO (Pl+ 'l— PIO llNCI..RHU Pll)l'DYlL

R3 B 57 (0.51) 10.0 65 HBC 3.0 k-P 0/66

R3 8 CDN‘IROVERSIAL BACKGROUND SUB'RACY!DH

R3 30 0.12 LINDSEY 66 HBC 2.7 K-P 0/66

R3 0.208 0 0‘ AUGUSTIN 68 SPRK E+ E- CCLL.BEAMS 0/68*
R3 e e s e s e e

R3 AVG <1904 +0358 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}

R3 FIT 196 «023 VALUE FROM CONSTRAINED FIT

RS * PHI INTO (K1 K2)/(K KBAR)

RS 10 0.40 Y SCHLEIN 63 HBC 2.0 K-P 0/66

RS 52 0.48 0.07 BADIER 65 HBC 3.0 K-P 11767

RS 0.44 0.07 LONDON 66 HBC 2.2 K-P 0/66

RS e s e s e e .

RS AVG .4482  .0444 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

R5 FIT <408 <018 VALUE FRqH CONSTRAINED FIT

R6 ¢ PHI INTO (P1+ PI- PIO (INCL.RHO P1)}/(K KBAR)

R6 0.30 0.15 LONDON 66 HBC 2.2 K-P. 0/66

R6 e s s o . e .

R6 FIT 12447 7 TL03%  VALUE FROM CONSTRAINED FIV

R PHI INTO (PL+ P P10 (INCL.RHO P1))/(KL K2)

R7 OR LESS RLEY 65 HBC 2.9 PleP 0766

R8 ¢ PHI INTOD (PI+ PI-}/(K KBAR)

R8 0.2 OR LESS LONDON 66 HBC 2.2 K-P 0766

R9 * PHI INTO (E+ E-)/(K+ K-) (UNITS 10%*-4)

R9 40 5.7 1.7 BECKER 68 CNTR GAFMMA C 9/68%
R10 = PHI INTO (MU+ MU-)/TOTAL (UNITS 10¢%-4)

R10 53. OR LESS GALTIERI 65 HBC 2.7 X~ P 0/66

R10 T4 OR LESS CHASE 68 CNTR PHOTOPRCO. 6/68%
R10 3.5 3.5 1.8 WEHMANN 68 SPRK 12 k- C 6/68%
R1L » PHI INTO (ETA GAMMA)/TOTAL

R11 0.2 OR LESS BADIER 65 HBC 3.0 K-P 0/66

R1L 0.08 OR LESS LINDSEY 66 HBC 2.7 K-P 0/66

R12 ¢ PHI INTO (PI+ Pl‘ GII‘HIII(K KBAR)

R12 0.05 OR LES EY 65 HBC 2.7 kP 0/66

R13 * PHI_INTO (ETA NEUTRALS)/(K KBAR)

R13 0.15 OR LESS LINDSEY 66 HBC 2.7 X-P 0/66

R14 o PHL INTO (OMEGA GAMMA) /7 'OTAL

R14 0.05 ESS NDSEY 66 HBC 2.7 k-P 0766

R1S ¢ PHI INTO (RHO GAMMA) / TOTAL

R1S 0.02 OR LESS LINDSEY 66 MBC 2.7 K-P 0766

R16 * PHI INTO (€9 E-1/TOTAL (UNITS 10%e-41

R16 A 4.4) (2.8) ASTVACATU 68 SPRK 6/68%
Rl6 A ERIOK CF ASTVACATUROV &8 DOES Nﬂ‘ INCLUDE SIGKAIPHl) UNCEN'AIN'V- 6/68¢
R16 21 1.2 3.9 NIE 68 § 1.6 PI- P sro0
Rl6 9 6.1 2.6 BOLL[NI 68 CNI'Il 1.9 PI- P 8%
Rle 3.9 0.62 AUGUSTIN 68 SPRK £+ E- COLL.BEAMS 0/6ps
Rle e s s e s e e .

R16 AVG 4.0927 5960 AVERAGE [ERROR INCLUDES SCALE FACTOR OF 1.0)

THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRORS GREATER THAN .5

Pl P3
P2 P3

~e623
~.634

seneee

REFERENCES FOR PHI

BERTANZA 62 PRL 9 180 BERTANZA,BRISSON,CONNOLLY,HART ¢ (BNL+SYR)

ARMENTER 63 SIENA CUNF 2 70 ARMENTEROS s EDWARCS ¢ASTIER+ (CERN¢CDF-PARIS)

GELFAND 63 PRL 11 43 GELFAND,MILLERyNUSSBAUM,KERSCH+ (COLU+RUTG)

GELFAND 63 DATA INCU)DED IN MILLER 65 BELOW
10

SCHLEIN 63 PRL SCHLEIN,SLATER s SMITH,STORK, TEICHO [V} )
BADIER 65 PL 17 337 BADIERyDEMOUL IN,BARLOUTAUD+ (PAR+LPCHE+ZEE)
BERLEY 65 PR 139 B 1097 D BERLEY,N GELFAND (BNL+COLUMBIA)
GALTIERI 65 PRL llu 219 A BARBARO GALTIERI,R D TRIPP (LRL)
LINDSEY 65 PRL JAMES S LINDSEY,GERALD A SMITH (LRL)
LINDSEY 65 DAT‘ INCLUDED IN LINDSEY 66 BELOW
MILLER C 65 CU-237(NEVIS 131) DAVID C MILLER ({THESIS) (coLumMs1A)
GRAY, L 66 PRL 17 SOl +HAGERTY,BIZZARRI,CIAPETTI + (SYR4ROME) JPG
LINDSEY 66 PR l'c" 913 JAMES S LINDSEY, GERALD A SMITH (LRL)
LINDSEY1 66 PL 2 JeS.LINDSEY, G.A.SMITH (LRLY

LINDSEY 1 66 DA‘A INCLUDED IN LINDSEY 66 ABOVE

4 PHI MASS (MEV)
1017.0 2.0 ARMENTERO 63 HBC 0.0 PBAR P
2.0 SCHLEIN 63 HBC 2.0 K- P
0.5 MILLER D 65 HBC 0.0 PBAR P 8/66
2.0 LONDON 66 HBC 2.2 k-P 6768
1021.5 0.8 ABRAMS 67 HBC 4.2 k= P 11767
1019, 3. BARLOW 67 HBC 1.2 PBAR P 11766
1021.0 4.0 DAHL 67 HBC 1-4 PI- P 9/66
. (1018.5) (1.0) HYANS 68 SPRK  11.2 PI- P 9/68¢
165 1022, 1.5 MOSTEK 68 SPRK 1.8 GAMMA + C 6/68%
. (1021.0) 3.0) HOTT 68 HBC 4.1-5.5 K= P 9/68%
AVG  1019.5071  .5799 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)
(SEE IDEOGRAM BELOW )
WEIGHTED AUERAGE = 1019.507 ¢ 0.580
ERROR SCALED 8Y 1.53
cHISG =14.0  __ CONLEV = 0.030
- -NOSTEK 68 SPRK
1 - “DAHL 67 HBC
+ BARLOM 67 HBC
ABRANS 67 HBC
- -LONDON 66 HBC
+ ‘MILLER O 65 HBC
—H “SCHLEIN 63 HBC
— - -ARMENTERD 63 HBC
> e e 3 S
° w ° w °
2 a ~ « 8
3 b S S o
a a = a =
PHI MASS (HEV)
4 PHI WIDTH (MEV)
3.4 1.7 ARMENTERG 63 HBC 0.0 PBAR P
34 5.0 OR LESS SCHLEIN 63 HBC 2.0 k=P
3.5 1.0 MILLER D 65 HBC 0.0 PBAR P 8766
6.0 4.0 LONDON 66 HBC 2.2 k=P 6766
1.8 3.0 1.5 ABRAMS &7 HBC 4.2 K= P 11767
OR LESS BARLON 67 HBC 1.2 PBAR P 11766
. 165 (3.01 12.0) MOSTEK 68 SPRK 1.8 GAMMA + C 6/68%
0.9 AUGUSTIN 68 SPRK  E+ E- COLL.BEAMS 0/68+
AvG 307288 © ".5933 "AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
4 PHI PARTIAL DECAY MODES
DECAY PASSES
PHI INTO K¢ K- 493+ 49
PHI INTO KO1 K02 o7 o7
PHI INTO PI+ PI- PIO (INCLUDING RHO P1) 139+ 139+ 134
PHI INTQ PI+ P~ (VIOLATES G) 139+ 139
PHI INTO E+ E~ .5+ .5
PHI INTO MU+ MU- 105+ 105
PHI INTO P10 GAMMA 134 0
PHI INTO ETA GAMMA 548+ 0
PHI INTO PI+PI-GAMMA 139+ 139+ 0
PHI INTO OMEGA GAMMA (VIOLATES C) 783+ 0
PHI INTO ETA P10 (VIOLATES C) 548+ 134
PHI INTO RHO GAMMA (VIOLATES C) 770+ 0
4 PHI BRANCHING RATIOS
PHI INTO (K+ K=-)/TOTAL
8 27 (0.26)  (0.06) BADIER 65 HBC  (SEE NOTE 8 BELON) 0/66
252 0.48 0.04 LINDSEY 66 HBC 2.7 k- 766
0.48 0.024 AUGUSTIN 68 SPRK  E+ E- COLL.BEANS 0/68%
AVG " 14800 © ".0206 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
FIT 476 4018  VALUE FROM CONSTRAINED FIT

LCNDCN 66 PR 143 1034 LONDON ,RAU, SAMIOS ,GOLDBERG + (BNL4SYRACUSE)
ABRAMS 67 MD TECH REP 720 GERALD ABRAMS , THESIS {MARYLAND)
BARLOW 67 NC 50A 701 +LILLESTOL+MONTANET+ (CERN4CCF+IR4LIVERPOOL)
CHASE 67 PRL 18 710 R.C.CHASE,P.ROTHRELL yR.NEINSTEIN(CEASNEAST)
DAHL 67 PR 163 1377 +HAKDY+HESS+KIRZ+MILLER (LRL)
HERTZBAC 67 PR 155 1461 HERTZBACH,KRAEMER ¢ MADANSKT , ZDANT S+ ( JHU+BNL }
KHACHATL 67 PL 24B 349 KHACHATURYAN+AZ IMOV+BALDIN+BELOUSOV+(CUBNA}
ASTVACAT 68 PL 2T B 45 ASTVACATURDV,AZIMOV,BALDIN® (JINR4MCSCOW)
AUGUSTIN 68 VIENNA ABS. +81207,BUON,DELCOURT yHATSSINSKI+ (GRSAY)
LSO 68 VIENNA CONF. S.TING, RAPPORTEURS TALK
BECKER 68 VIENNA ABS. 953 +BERTRAM,BINKLEY,JORDAN,KNASEL+ (DESY#MIT)
ALSO 67 PRL 19 869 ASBURYBECKER,RERTRAM, TING+ (DESY+COLUMBIA)
BINNIE 68 PL 278 106 +DUANE +FARUQI +HCRSEY+ {1.C.LON®RUTHERF)
BOLLINI 68 NC 56 A 1171 +BUHLER yDALPIAZ MASSAMe (CERN4BGNA+STRB)
HYAMS 68 VIENNA ABS. 765 +KOCH,PUTTER,LINDERN,LORENZ+ (CERN#MPIM)
MOSTEK 68 PRL 20 1057 +EISENHANDLER yMCCLELLAN,MISTRY+ {CCRNELL)
MoTT 68 VIENNA ABS. 351 +AMMAR,DAVIS,KROPAC,SLATE,DAGAN® (NWES+ANL)
WEHMANN 68 PRL 20 748 +ENGELS+ (HARVARD+CASE+SLAC+CORNELL+MCGILL)
sensee sesessnes sesesese
senens ETTYTY Y

qo'(IOTO) 3 ETA (1070,JPG=04+)1=0

NAMED S® BY CRENNELL 66+

THE DISAGREEMENT BETWEEN SCME OF THE CBSERVED WIDTHS 1S
RELATED TO AN AMBIGUITY IN INTERPRETATION OF THIS KS KS PEAK EITHER AS A
RESONANCE ABOVE THRESHOLD OR AS A SCATTERING LENGTH EFFECT. HOANG 68 SHOW
THAT THE SPRK DATA OF BEUSCH 67 AND PHELAN 68 BELON 1115 MEV CAN BE FITTED
WITH A VIRTUAL KKBAR BOUND STATE.
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Data in parentheses have not been
3 ETA (1070) MASS (MEV)
L] . 1000.0 APPROX BINGHAM 62 PBC 6-18 PI-N
L) . 1000.0 APPROX BIGI 62 HBC 10.0 PI-P
L] . (1000.0) ERWIN 62 HBC 2.10 PI-P 0766
“ . 3® 1030.0 APPROX . BALTAY 64 HBC 3.7 PBAR P
L . 1025.0 APPROX. BARMIN 64 HLBC 2.8 P1-P 6/66
" 20 1068.0 10.0 CRENNELL 66 HBC 6.0 PI- P 6766
L] H 120 SCATT.LENGYH FITS BETTER. HESS 66 HBC 1.6-4.2 PI- P 0/66
L] 35 1045. 9. BARLOW 67 HBC 1.2 PBAR P 11766
L 730 1079.0 6.0 5.0 BEUSCH 67 SPRK 5¢7:12 PI-P 9767
L . (1030.00 (1.00 D.ANDLAU 68 HBC 0.7 PB P4 BODY 9/68%
" P (1050.0) {10.0) MILLER 68 HBC 4.0 PI- P 9/68%
L) A (1065.) (10.) PHELAN 68 SPRK 4 PI-P - KS KS N 6/68%
L] A (1045.) (10.) PHELAN 68 SPRK 4 PI-P - KS KS N 6/68¢
L] A (1035.) (10.) PHELAN 68 SPRK 4 PI-P - KS KS N 6/68%
L] A ABOVE 3 VALUES ASSUMING NO 2PI DECAY, 2PI/KKBAR =1, 2PI/KKBAR=2
L] A RESPECTIVELY. SCATTERING LENGTH (+-1.1 ¢ 0.2¢1) F ALSC FITS.
L] P 70(1085.0) (10.0) WHITEHEAD 68 SPRK 3.1-3.6 PI-P 0/67
L] P PI+PI- MODE (NOT CLEAR IF THIS IS THE S%. J=0 IS NOT FAVCRED.)'
L} #* NOTE THAT IN A COMPILATION OF P1 N HBC DATA WITH TWICE THE STATISTICS
L] * OF WHITEHEADS COMPILATION, NO PI+ PI- PEAK IS SEEN. (P.SCHLEIN 68)
L] e s e e e
L] AVG 1069.4383 9.6955 AVERAGE IEHRUR INCLUDES SCALE FACTOR OF 2.3)
(SEE IDEOGRAM BELOW
HEIGHTED RVERRAGE = 1069.44 = 9.70
ERROR SCALED BY 2.28
CHISQ = 10.4 —— CONLEV = 0.00S
“BEUSCH 67 SPRK
— -BARLOUW 67 HBC
—H “CRENNELL 66 HBC
S S S S S
° ° ° ° ° S
2 g 2 2 8 ]
S S 3 3 2 B
2 2 2 2 s b
ETR(1070) MRSS (MEV)
3 ETA (1070) WIDTH (MEV)
L] 20 80.0 15.0 CRENNELL 66 HBC 6.0 PI-P 6766
Ll 35 50. . BARLOW 67 HBC 1.2 PBAR P 11766
W S (168.0) (21.00 (19.0) BEUSCH 67 SPRK 5:7412 PI-P 9/67
L] S ASSUME NO S WAVE SCATTERING LENGTH.WITH S WAVE THE WIDTH 1S NARROWER
L] * (50.0) (15.0) D.ANDLAU 68 HBC 0.7 PB Py4 BODY 9/68%
w P 40.0 OR LESS MILLER 68 HBC 4.0 PI- P 9/68%
Ll A (170-1 (40.) PHELAN 68 SPRK 4 PI-P - KS KS N 6/68%
W A (50.1 130.) PHELAN 68 SPRK 4 PI-P - KS KS N 6/68%
L] A PHELAN 68 SPRK 4 PI-P - KS KS N 6/68%
W A SEE NOTE A UNDER MASS . ABOVE. .
Ll P 25.0 OR LESS WHITEHEAD 68 SPRK 3.1-3.6 PI-P 0/67
w P PlePI- HDDE INOT CLEAR IF THIS IS THE S*. J=0 IS NOT FAVORED.)
L]
L] AVG 7‘.5730 l!uball AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)
3 ETA (1070) PARTIAL DECAY MODES
DECAY MASSES
Pl ETA (1070) INTO KKBAR 493+ 497
P2 ETA (1070) INTO PIPI 139+ 134
3 ETA (1070) BRANCHING RATIOS
R1 ETA (1070) |N70 {PI PI)/(K KBAR)
Rl 2.5 CRENNELL 66 HBC 90 PCT CONF LEV 1766
R1L 1 10.92) (0 57) (0.34) WHITEHEAD 68 RVUE 6/68%
RL I NOY CLEAR IF THE OBSERVED PI+PI- PEAK IS A MODE OF THE - 6/68¢
RL I ETA(1070). NOTE THE SMALL WIDTH AND THE PREFERENCE DF J.GT.0 6768+
R1 1 (1.0) 10.6) 10.3) HB 11/768¢
rrense
REFERENCES FOR ETA(1070)
BIGI 62 CERN CONF 247 A BIGI,S BRANDT, R CARRARA + {CERN)
BINGHAM 62 CERN CONF 240 H H BINGHAM,M BLOCH + (PARIS+4EC POLY4CERN)
ERWIN 62 PRL 9 34 ERWIN,HOYER yMARCH, WALKER s WANGLER (WIS+BNL)
BALTAY 64 DUBNA CONF 1 409 BALTAY,LACH,CRENNELL,OREN,STUMP +(YALE+BNL)
BARMIN 64 DUBNA CONF 1 433 BARMIN,DOLGOLENKO,YERQFEEV,KRESTNI+ (ITEP)
CRENNELL 66 PRL 16 1025 CRENNELL ,KALBFLEISCHsLAI,SCARR,SCHU+ (BNL)

17 1109
PRL 9 460

+DAHL+HARDY+K [RZ+MILLER (LRL)

R|
HESS REFLACES ALEXANDER, DAHL , JACOBS,KALBFLEISCH + (LRLY

BARLOW 67 NC 50A 701 +LILLESTOL+MONTANET+(CERN+COF+[R+LIVERPOUL)
BEUSCH 67 PL 25 B 357 +FISCHER ,GOBBI ;ASTBURY,MICHELINI+(ETH+CERN)
DAHL 67 PR 163 1377 +HARDY+HESS+KIRZ+MILLER (LRL)
D.ANDLAU 68 VIENNA ABS. 626 +ASTIER,COHEN,AGUILAR-BENITEZ+ (CDEF+CERN)
HOANG 68 PREPRINT T.F.HOANG t
LAL 68 PHILADEL.CONF. KWAN WU LAL
MILLER 68 VIENNA ABS. 804 +GUTAY,JOHNSON,KENNEY+ (PURDUE+NDAME+SLAC)
PHELAN 68 THESIS JAMES J. PHELAN (ANL#ST.LOUIS UNIV)
ALSO 68 PRL 21 316 HOANG EARTLY s PHELAN, ROBERTS+ ( ANL+CHIC+NDAM)
SCHLEIN 68 PRIV. COMM. P.SCHLEIN { ucLa)
WHITEHEA 68 NC 53 A 817 C.WHITEHEAD + (HARWELL+STHAMPT+U.C.LON)
cesses erererse
FESIRE SEREIEIEY SERESERRE srsessee

included

MESON RESONANCES

in our ave

10 Al MES

rages.

ON (1070, JPG=14-) I=]

A ‘ ( 1080) 10 Al MESON MASS (MEV)

M MASS AND WIDTH MIGHT HAVE LARGE SYSTEMATIC
M & ERRORS DUE TO COMPLICATED BEHAVIOR OF BACKGROUND.
“ 1080.0 ADERHOLZ 64 HBC 4.0 PI+P
" 1117, 30. ALLISON 67 HBC + 6 K-PoLAM +4 PI
" 1111, 10, ALLISON 67 HBC + 6 K-P,LAM +5 PI
u 1054. 7. DANYSZ 67 HBC - 3,3.6 PBAR P
[ 1060. 15, JUHALA 67 HBC 0 4.6-5 K-P,5800Y
M * 306(1066.0)  (12.0) ABBCH COL 68 HBC - 16.0 PI- P(3 PI)
LIS (1058.0) (7.01 ABBCH COL 68 HBC = 16.0 PI- P,5 Pl
" 1060. ASCOLI 68 HBC -0 5 PI-P
" 1089.0 12.0 BALLAM 68 HBC - 16.0 PI- P
" 1080.  APPROX. BOESEBECK 68 HBC + 8 PI+
L (1073.0) 17.0) 68 HBC + 18.5 PI4P.Pe3P L
“ 1080.  APPROX. CASO 68 HBC - 11 P
N 1090.  APPROX. CHUNG 3. z.«.z PI-p
N 1042, zx FRIDMAN 5.7 PBAR P
noK 11119, 4 [E KEY 8 HBC - 3 PI-P
L SHOULDER on AZ DNLV
u
N AVG 107305351 11.2629 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.4)
(SEE IDEQGRAM BELOW )
WEIGHTED AVERAGE = 1073.5 ¢ 11.3
ERROR SCALED BY 2.39
CHISQ =2B.7 CONLEV = 0.000
< -FRIDNAN 6B HBC
-BALLAN 68 HBC
JUHALA 67 HBC
“DANYSZ 67 HBC
ALLISON 67 HBC
ALLISON 67 HBC
d 3 2 e e
° ° ° o °
8 > a I 3
o o e - o~
-1 2 4 b -
R1(1070) MASS (MEV)
10 Al MESON WIDTH (MEV)
W *  SEE NOTE UNDER Al MESON MASS.
[ 80.0 ADERHOLZ 64 HBC 4.0 PI+P
L] 50. 50. ALLISON 67 HBC ¢ 6 K-P,LAM +4 PI
W 50. 25. ALLISON 67 HBC + & K=P,LAM ¢5 P
W 33, 19. DANYSZ 67 HBC +- 3,3.6 PBAR P
W 120. 15, JUHALA 67 HBC 0 4.6-5 K=P,5800Y
W% 306 (146.0)  (18.0) ABBCH COL 68 HBC - 16.0 PI- P(3 PI)
w 140. 1. BALLAN 68 HBC =~ 16.0 PI- P
" 130. APPROX. BOESEBECK 68 HBC + 8 PI+ P
W 100. APPROX. CASO 68 HBC - 11 PI- P
W (41.0) (32,00  (16.0) CASON 68 HBC + 18.5 PI+P,P+3PI
W 125. APPROX. CHUNG 68 HBC - 3.2,4.2 PI-P
W 130. APPRDX. FRIOMAN 68 HBC 4~ 5.7 PBAR P
W oK (76.) 4 KEY 68 HBC - 3.0 PI- P
WK SHOULDER ON Az aNLv
L] .
W AVG 84.8775 21,2552 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.2
(SEE IDEOGRAM BELOW )
UEIGHTED AVERAGE = B4.9 % 21.3
ERRDR SCALED BY 2.1§
CHISQ =18.5 ___ CONLEV = 0.001
]
-BALLAN 68 HBC
~JUHALA 67 HBC
“DANYSZ 67 HBC
-ALLISON 67 HBC
‘RLLISON 67 HBC
< < <
° ° ° °
w w w - w
d “ K
A1(10701 WIDTH (REV)
10 Al PARTIAL DECAY MODES
DECAY KASSES
el Al INTO RHO PI 770+ 13
P2 Al INTO KBAR K w3 4or
P3 Al INTO ETA PI 548+ 139
P4 AL INTU ETA PRIME PI 958+ 139
) AL INTO 3 PI 139+ 139+ 139

1/768%
1763+
7761
1768
9/68¢
9/684
6/68%
9/68¢
6/68%
9/68+
6/68¢
2767
6/68%
9/68%



Data in parentheses have not
10 Al BRANCHING RATIOS
RL ¢ Al INYO (KBAR KIIKRND PI)
Rl LES DAHL 67 HBC - 4.0 PI-P 0/66
RL ¢ Al lNTD lKBAR K)/(RHG PI)
sseEs *
REFERENCES FOR Al

ADERHOLZ 64 PL 10 226 AACH#BERL#BIRM+B0(N+DESY+HANB+IMP.COL+ MPI)
ALLISON 67 PL 258 619 +CRUZ+ (OXFQFUNOBllHQRUTHfGLASGOLBN(IC)I
DAHL 67 PR 163 1377 +HARDY ¢HESS+KIRZ+MILLER
DANYSZ 67 NC 51 A 801 DANYSZ+FRENCH+SIMAK (CERN)
JUHALA 67 PRL 19 1355 +LEACOCK+RHODE +KOPELMAN+ (I0OWA+COLO)
ABBCH CO 68 VIENNA ABS. 466 CCLLABORATION AACHEN-BERL IN+BON(4CERN+HEID)
AscoLl 68 C00-1195-121 +CRAWLEY ,KRUSE ;MORTARAs SCHAFER,+ (ILLINOIS)
BALLAM 68 PRL 21 934 +BRODY, CHADWICK,FRIES,GUIRAGOSSTAN+ (SLAC)JP
BOESEBEC 68 NP B 4 501 BOESEBECK s DEUTSCHMANN, + (AACHEN+BERLIN+CERN)

68 NC 54 A 983 +CONTE+CORDS+4DIAZ+ (GENOVA+HAMB#MIL4SACL)
CASON 68 VIENNA ABS. 24 +HONES,MCGAHAN,BISWAS, JOHNSON,KENNEY+(NDAM)
CHUNG 68 PR 165 1491 SeU.CHUNG,0.DAHL s JoKIRZ,DeHo MILLER (LRL)
CNOPS 68 VIENNA ABS. 210 +HOUGH,COHN,BUGG+ (BNL+ORNL4ORUC+TENN+PENN)
FRIDMAN 68 PR 167 1268 +PAURER  MICHALON ,OUDET+ (HE IDELB+STRASBOURG)
KEY 68 PR 166 1430 +PRENTICE+COOPER+MANNER+WALKER+ (TO#ANL#WIS)

PAPERS NOT REFERRED TO IN DATA CARDS

BELLINI 63 NC 29 896 BELLINI,FIORINI,HERZ JNEGRI RATTI (FILAN)
GOLDHABE 64 PRL 12 336 GOLDHABER ¢ BROWN s KADYK ¢ SHEN » TRILLING ( LRL+UCY
LANDER 64 PRL 13 346 LANDER, ABOL INS ;CARMONY , HENCRICKS + (ucso) Je
ABOLINS 65 AIHENS(UNIOICONF- +CARMONY s LANDER s XUONG, YAGER (LA JOLLA)I=1
ALITTI 65 PL 15 ALITTI,BATON,DELER,CRUSSARD+ (SAC+BOL)
ALLARD 66 NC 46A 737 +DRIJARD+HENNESSY+ (ORSAY#MILAN+SAC+BERK)

ALLARD+ 66 GEY GOOD FIT TO M(PI RHO) ONLY WHEN (SSUMING ADDITIONAL RES)-~
NANCES BETWEEN 940 AND 1315 MEV

HESS 66 UCRL-16832 R I HESS (THESIS, BERKELEY) (LRL)
SLATTERY 67 NC 50A 377 +KRAYBILL+FORMAN+FERBEL (YALE+ROCH}
ARMENISE 68 PL 26 B 336 +FORIND+CARTACCI+ (BARI+BOL+FIR+4CRSAY)

sessee

seenes

As

(1170)

44 A 1.5 (1170, JPG= =) =l

BUNP IN 3 PI AND RHO PI MASS SPECTRA BETWEEN Al AND A2.

JP

—— EVIDENCE FOR RESONANCE NOT COMPELLING. OMITTED FROM

TABLE.

44 MASS (MEV)
L] * 11190.) (4.) CASON 67 HBC - 8 PI-P 6/68%
L} . (1190.0) (8. 0’ ABHCN COL 68 HBC = 16.0 PI- P,5 PI 9/68¢
L] D 111(1194.0) (9.0 BBCH COL 68 HBC - 16.0 PI- P(3 PI) 9/68¢
M o FRU” F1T WHERE YHE A2 IS FXXED ‘T MASS 1305 MEV, WIDTH 90 MEV
" 68 HBC -0 5 PI-P 6/68¢
L] A IIZSO o) (21. 0) CAS“N 68 HBC ¢ 18.5 PL+P,P+4PI 9/68¢
L] A (1231.0) {11.0 CASON 68 HBC + 18.5 Pl+P,P+3PI 9/68%
L A NO A2 MESON PEAK 1S SEEN
L] * (1195.0) {15.0) VON KROGH 68 HBC - 6.7 PI- P 9/68%

44 WIDTH (MEV)
" - (17.) (12.) (6.0 CASON 67 HBC - 8 PI-P 6/68¢
W D 111 (52.0) (20.0) ABBCH COL 68 HBC - 16.0 PI- P(3 PI1) 9/68¢
L] o FROM FIT N”E“E THE A2 IS FIXED AT MASS 1305 MEV, WIDTH 9C MEV
L) 45. 15. ASCOLI 68 HBC -0 5 Pl-P 6/68¢
L] A (132.0) (60.0) 136.0) CASON 68 HBC + 18.5 PI+P,P+4PI 9/68%
o A 163.0) 112.0) ASON 68 HBC + 18.5 PI+P,P+3P1 9/68¢
L A NO A2 MESON PEAK IS SEEN
L] * (20.0) (10.0 VON KROGH 68 HBC - 6.7 PI- P 9/68¢
SEEsS

REFERENCES ON A 1.5 (117C)
BUTTERWO 67 HEIDELB.CONF.P.28 REVIEW TALK ON MESONS (AT HEIDELBERG CONF.)
CASOI 67 PRL 18 880 +LAMSA,BISWAS,DERADO ,GROVES,+ (NOTREDAME)
ABBCH CO 68 VIENNA ABS. 466 COLLABORATION AACHEN-BERLIN+BON{+CERN+HEID)
AscoLl 68 PRL 21 113 +CRAWLEY,KRUSE ,MCRTARA,SCHAFERy + (ILLINOLS)
CASON 68 VIENNA ABS. 24 +HONES,MCGAHAN,BISWAS, JOHNSON,KENNEY+(NDAM)
DONALD 68 PL 26 B 327 +FRODESEN,BETTINI,+ (LIVERPOOL,0SLO,PADUA)
VONKROGH 68 PL 278 253 +MIYASHITA,KOPELMAN, MARSHALL LIBBY (coLo)
888
seress
B(1210) 11 B MESON (1220,JPGa1++) 1=l

ASCOLI 68 FIND JP EITHER =14, OR = 24,3-,

THE SERIES JP=3-,5-,...SEEMS UNLIKELY EEC‘USE 2P1 AND

K KBAR DECAYS ARE NOT OBSERVED.

11 B MESON MASS (MEV)
L] 60 1220.0 ABOLINS 63 HBC + 3.5 PI+P
L] 1220.0 GOLDHABER 65 HBC 3.7 PI+,P1-P
L] 8 (1320.) BALLAM 67 HBC - 16 PI- P 11767
L B8 BALLAM 68 ls UPDA'KNG OF BALLAM 67
L} 376 1200. BALTAY 67 HBC +- 0.0 PBAR P 2767
L} . (1270.) BISWAS 67 HBC - 8. PI- P 117867
L] 25 1250. ESTIMATED LEE 67 HBC - 3.6 PI- P 1/68¢
L} * 11250.0) 135.0) BALLAM 68 HBC - 16.0 PI- P 9/68%
“ 1259.0 27.0 BDESEBECK 68 HBC + 8.0 Pi+ P 0/67
“ l250- ‘PPRD‘. C 65 NBC - l'l 9]- F 6/68%
L} HBC 3 9/67
L] *+ IN TNE 3'5 P~ 9 DA"'TNE 8 ENHANCE“GN' nl' BE DECK EFFEC' (CNUNG 68)
L} 150 1230. 68 3-4 P 6/68%
“
L] AVG lZZO.s’qu 15-5575 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2}

)
|
|
i
H

. . ,
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been included in our averages.
11 8 MESON WIDTH (MEV)
1 60 100.0  20.0 ABOLINS 63 HBC + 3.5 PLeP
W 80.0 GOLDHABER 65 HBC 3.7 Pl+,PI-P
W 376 100. 30. BALTAY 67 HBC ¢~ 0.0 PBAR P 2/67
W * 1250.) BISWAS 67 HBC - 8. PI-P 11767
Ll 25 100. ESTIMATED LEE 67 HBC - 3.6 PI- P 1/768¢
W * (200.0) (50.0) BALLAM 68 HBC - 16.0 P1- P 9/68%
L] 203. 75. BOESEBECK 68 HBC + 8. Pl+ P 11767
: 150. 20. 68 HBC = 3.2¢4.2 PI- P 9767
L] AVG 122.7880 16.0668 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
(SEE IDECGRAM BELOW )
WEIGHTED AVERAGE = 122.8 # 16.1
ERRDR SCALED BY 1.27
CHISQ = 4.9 CONLEV = 0.182
« + - ‘CHUNG 68 HBC
*BDESEBECK 68 HBC
—_—tt e N BALTAY 67 HBC
—f e e e “ABOLINS 63 HBC
> 5 S S S
o o o o o
8 8 8 8
] 5 8 e
8 UIDTH(MEV)
11 B MESON PARTIAL DECAY MODES
DECAY MASSES
Pl 8 MESON INTO OMEGA+PI 783+ 139
P2 8 MESON INTD 2PI+ 2PI- 139+ 139+ 139+ 139
P3 B8 MESON INTO K KBAR 493+ 493
P4 B MESON INTO PI PI 139+ 139
(4] B MESON INTO PI PHI 13441019
P6 8 MESON INTO ETA PI (FORBIDDEN BY G) 548¢ 139
PT 8 MESON INTO K KBAR Pl 493+ 493+ 139
11 8 MESON BRANCHING RATIOS
RL * B INTO 4PI/(OMEGA PI)
RL 0.5  OK LESS ABOLINS 63 HBC ¢ 3.5 Ple+p
LR2 ® B MESON INTO (K KBAR’I(U"EGA PI)
R2 0.02 OR HL 67 HBC - 1.6-4.2 PI- P 0/66
R2 0.10 OR LESS (cL 90) BALTAY 67 HBC +- 0.0 PBAR P 2/67
R3 * -8 MESON INTO (PI PI)/(PI OMEGA)
R3 0.3 OR LESS ADERHOLZ 64 HBC 4.0 PL+P T/66
R4 & B MESON INTO (PI PHI) / (PI ONEG‘)
R4 0.015 OR LESS 67 HBC 1e6-4.2 PI- P 0/66
R5 ¢ B MCSON INTO (ETA PI) / (Pl OMEGA)
RS 0.25 OR LESS (CL 90) BALTAY 67 HBC 4~ 0.0 PBAR P 27671
R6 & Be- [NTO ((K KBAR)#- PI0) / (PI OMEGA)
R6 0.08 OR LESS (CL 90) BALTAY 67 HBC 4~ 0.0 PBAR P 2767
R6 & B+- INTO (KS KS PI+=) / (Pl OMEGA)
R6 0.02 OR LESS (CL 90)  BALTAY 67 HBC 4= 0.0 PBAR P 2767
R6 * Be- [NTO (KS KL PI+-) / (PI CMEGA)
R& 0.06 OR LESS (CL 90) BALTAY 67 HBC +- 0.0 PBAR P 2/67
sreeee .
REFERENCES FOR B MESCN
ABOLINS 63 PRL 11 381 ABOLINS'LANDER'FEHLNOPnXUCNG.VAGER {ucso)
ADERHOLZ 64 PL 10 240 1C-LO(CHNPT)
GOLDHABE 65 PRL 15 118 5 GULUNABEK'S GOLDHABER yKADYK, SHEN (LRL)
BALLAM 67 HEIDBG CONF P.33 +BRODY,CHADWICK,FRIES,GUIRAGOSSIAN® (SLAC)
BALTAY 67 PRL 18 93 +SEVERIENS+YEH+ZANELLO (COL+BNL)
BISWAS 67 HEIDBC CONF P.33 +GROVES,CASON,KENNEY,POIRIER+ (NCYRE DAME)
DAHL 67 PR 163 1377 +HARDY#HESS+KIRZ+MILLER {LRL)
FOSTER 67 HEIDELB.CONF.P 33 +GAVILLET,LABROSSE,MONTANET+ (CERN4C.DE F)
EE 67 PR 159 1156 +MOEBS,ROE,SINCLAIR, VANDERVELDE (MICHIGAN)
ASCOLI 68 PRL 20 1411 +CRAWLEY,MORTARA,SHAPIRO URBANA) P
BOESEBEC 68 NP B 4 501 BOESEBECK¢DEUTSCHMANN, + l AACHEN#BERL [IN+CERN)
66 NC 54 A 983 +CONTE+CORDS+DIAZ+ (GENOVA+HAMB#MIL+SACL)
CHUNG 68 PR 165 1491 S.U.CHUNGyO.DAHL yJ.KIRZ,D.H. MILLER (LRL)
GIDAL 68 UCRL-17984 +BROWN ¢BIRGE 4BACASTOW,FUNG+(LRL+U.C.RIVERS)
PAPERS NOT REFERRED TO IN DATA CARDS
BONDAR 63 PL 5 209 BONDAR,DODD+ (AACHEN+BIRM+HAMB+IC-LOND+MPI)
CARMONY 64 PRL 12 254 CARMONY s LANDER ,RINDFLEISCH, XUONG,YAGER (UC) JP
SLATTERY 67 NC S50A 377 +KRAYBILL+FORMAN+FERBEL {YALE+4ROCH)
BALLAM 68 VIENNA ABS. 919 +BRODY,CHADWICK,GUIRAGOSSIAN,LEITH+ (SLAC)
oeene N Saveerase pessssRer SharesEan Sekstase
sk e

ey
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Data in parentheses have not
£(1260) 5 F (1260,4PG=204] =0
5 F  MASS (MEV)
u 1250.0 25.0 SELOVE 62 HBC 3.0 PI-p
L] . 5(1260.0) BONDAR 63 HBC 4.0 PI~-P
" 1260.0 35.0 VEILLET 63 FBC 6.1 PI-P
L} $ 1250.0 GUIRAGOSS 63 HBC 3.3 PI-P
L] 1250.0 LEE 64 HBC 3.7 PI-P
L] 1270.0 DERADO 65 HBC 4.0 PI- P 6/66
" 240.0 20.0 ACCENSI 66 HBC 5.7 PBAR P 766
L] 1416 1267. JACOBS 66 HBC 2-3 PI-P,T CUT20 0/67
L} 1275.0 WAHLIG 66 SPRK 10.0 -P /166
e (1255.) BARLOW 67 HBC  (KO) KOl MODE) 11766
Ho. (zrna EISNER 67 HBC 4.2 PI-P (ALL T) 9767
N 1264, EISNER 67 HBC 4.2 PI-P (T CUT 20) 9/67
Ll * (1262.0) ’ POIRIER 67 HBC 8.0 PI- P 11767
s (1276.) RABIN 67 HBC 8.5 PLe P as67
L} S S-WAVE BRE[T—NIGNER FIT
u 1261. . ARMENISE 68 DBC 5.1 PIsN,P PLe = 67688
L] 1270. 5. ARMENISE 68 DBC 5.1 PI#N,P PIQ O 6/68%
. (1267.0)  19.0) ARMENISE2 68 DBC 9.0 PI+ D 9/68%
" 1265, 8. BOESEBECK 68 HBC 8 Pi+ P 6/68%
L} 1241. 38. FOSTER 68 HBC PBAK P AT REST 6/68%
L] 1267. . LAMSA 68 HBC Pi~ 0/67
N (1291.0)  (35.0) HASON 68 HBC ©pv5 boA 9768+
Hoe (1270.0)  (15.0) WHITEHEAD 60 SPRK 3.2 PI-P.PI+PI-N o/ese
L) > e s e e e e s e
M AVG  1264.1715  2.4935 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0
S F  WIDTH (MEV)
" 100.0 25.0 SELOVE 62 HBC 3.0 PI-P
W+ 85 (160.0) BONDAR 63 HBC 4.0 PI-P
u 200.0  OR LESS VEILLET 63 F8C 6.1 PI-P
" 130.0 20.0 64 HBC 3.7 PL-P
W 150.0 DERADO 65 HBC 4.0 Pl- P 6766
w 102.0 46.0 ACCENSI 66 HBC 5.7 P 6/66
L] 1416 99.0 10.0 JACOBS 66 HBC 2-3 P] P'Y CUTZG 0767
¥ 100. WAHLIG 66 SPRK 10.0 PI-P 11/66
' (82,1 (344) BARLOW 67 HBC (KOl KOl MODE)  11/66
W oe 219.) (3901 EISNER 67 HBC 4.2 PI-P (ALL T) 9767
L] 173. 25. EISNER 67 HBC 4.2 PI-P (T CUT 20) 9767
w . (163.0) 116.0) POIRIER 67 HBC 8.0 PI- P 11767
%S ss., 17 RABIN 67 HBC 8.5 PL+ P 9767
L] s S-WAVE BREIT-WIGNER FIT
" 216. 1. ARMENISE 68 DBC 5.1 PL4N,P Pls - 6/68¢
w 188. ARMENISE 68 DBC 5.1 PI+ P10 0 6/68¢
"I @iz oo ARMENISE2 68 DBC 9.0 PLs " 9768
L] 128. 23. BOESEBECK 68 HBC 8 6/68¢%
L] 172. “9. FOSTER 68 HBC PBAH P AT REST 6/68%
w 113, 30. LAMSA 68 HBC Pip os61
Ll * 1181.0) (40.01 MASOI 68 HBC 2-5 9/68¢
W * 1160.0) 120.0) WHITEHEAD 68 SPRK 3.2 Pl V.PIQPI'N 6/68%
o e e s e e s s s .
w AVG 145.3259 15.7796 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.7)
(SEE IDEOGRAM BELOW )
UEIGHTED AVERAGE = 145.3 2 15.8
ERROR SCALED BY 2.73
CHISQ =67.1 CONLEV = 0.000
Ceeee.....LANSA 68 HBC
— ... FDSTER 6B HBC
— + + - ‘BOESEBECK 68 HBC
+++ ARNENISE 68 DBC
+ + - ‘ARNENISE 6B DBC
f—+— + + - ‘EISNER 67 HBC
b ol EECICECICE I +JACDBS 66 HBC
S “ACCENSI 66 HBC
R IR “LEE 64 HBC
—_— e SELDVE 62 HBC
S > > )
° 8 2 8 g
2 2 5 S
F WIDTH (HEV)
5 F PARTIAL DECAY MODES
DECAY PASSES
Pl F INTO Pl+ PI- 139+ 139
P2 F INTO 2PI+ 2P]- 139+ 139+ 139+ 139
P3 F INTO K KBAR 497+ 497
5 F  BRANCHING RATIOS
RL & F INTO (2PI+ 2PI-) / TOTAL
R1 0.08 0.06 BONDAR 63 HBC 4.0 P1-P
RL 0.04 OR LESS CHUNG 65 HBC 3.2 PI-P
R1L ¢ 0.01 APPROX. FERBEL 68 HBC 5 Pl- P 6/68¢
R2 * F INTO (K KBAR)/(PI PI)
R2 DETERMINATION DlFFICUL' BECAUSE PROXIMITY OF AZ WHICH HAS SANME
R2 o NEUTRAL (K KBAR) MNODI
R2 0.09 OR LESS BARMIN 65 HLBC 2.8 PI- 0/66
R2 0.16 OR LESS WANGLER 65 HBC 3.0 PI-p
R2 8 PROBABLY SEEN BARLOW 67 HBC 1.2 PBAR P--K1K1 11/66
R2 N 0.047 0.012 + SYST. BEUSCH 67 SPRK 5:7+12 PI-P 9/67
R2 N PEAK UNRESOLVED FROM A2
R2 0.025 OR LESs DAHL 67 HBC 1.6-4.2 PI- P 0/66
R2 A (0.055) 10.03 ABCCW COL 68 HBC 8.0 + P 9/689
R2 A K+¢K~- PEAK IS " ABOUT 1260 MEV WHILE (KKBAR)+ PEAKS AT 1320.

CEEIEE SEIICELE FEILERET EPOIREERS

MESON RESONANCES

been included in our averages.
REFERENCES FOR F
SELOVE 62 PRL 9 272 SELOVE+HAGOPIAN,BRODY,BAKER,LEBOY (PENNA)
BONDAR 63 PL 5 153 BONDAR+ lAACHENOB]RN'BDNN'DESV'IC-LDND‘NPIl
GUIRAGOS 63 PRL 11 85 2.G+T. GUIRAGOSSIAN {8}
VEILLET 63 PRL 10 29 VEILLET ,HENNESSY B INGHAM,BLOCH+ (PARQF[LANI
LEE 64 PRU 12 342 LEE,ROE, SINCLAIR , VANDERVELCE (NICKIGAN)
BARMIN 65 SINP 1 623 +DOLGOLENKO+EROFEEV+KRESFNIKOV4 (ITEP MOSC)
CHUNG 65 PRL 15 325 CHUNG, DAHL s HARDY ,HES Sy JACOBS 4 KIRZ (LRL)
DERACO 65 PRL 14 872 DERADOKENNEY s POIRIER) SHEPHARD (NQOTRE UA“E)
GUIRAGOS 65 PRL 11 85 Z G T GUIRAGOSSIAN
WANGLER 65 PR 137 8 414 T P WANGLER,A R ERMIN/W WALKER (WISCONSIN)
ACCENSI 66 PL 20 557 ACCENSI ,ALLES-BORELLI,FRENCh,FRISK+ (CERN)
Jacoas 66 UCRL-16877 L.D.JACOBS, THESIS (LRL)
WAHLIG 66 PR 147 941 +SHIBATA,GORDON,FRISCH, MANNELLT  {MIT+PISA)
BARLOW 67 NC SOA 701 +LILLESTOL #MONTANET+ (CERN+CCF+IR+LIVERPOOL)
BEUSCH 67 PL 25 B 357 +FISCHER,GOBBI ASTBURY , MICHELINI+(ETH+CERN)
DAHL 67 PR 163 1377 *HARDY+HESS+KIRZ+MILLER (LRL)
EISNER 67 PR 164 1699 +JOHNSON+KLEIN+PETERS+SAHNI+YEN+ (PURDUE)
POIRIER 67 PR 163 1462 OBISHAS.CISDN DERADO,KENNEY+ (NOTRDAM4PENN)
RABIN 67 THESIS M. RABI (RUTGERS)
ABCCW CO 68 VIENNA ABS. 454 COLLABORATION AACHEN-BERLIN+CERN+ (RAK+WARS)
ARMENISE 68 NC 54 A 999 +FORINO+CARTACCI+(BARI+BCLOG+F IRENZE+ORSAY)
ARMENIS2 68 VlENNA ABS- 412 ARMENISE,FORINO,CARTACCI+ (BARI+BGNA+FIRZ)
BOESEBEC 68 NP B 4 BOESEBECK ¢ DEUTSCHMANN, + (AACHEN+BERLIN+CERN)
FERBEL 68 PREP.-PNILA CONF T.FERBEL QUOT.RES.OF MORTARA+(ILL.) (ROCH)
FOSTER 68 NP +GAVILLET+LABROSSE+MONTANET+ (CERN+PARIS)
LAMSA 68 PR léb 1395 +CASON+BISWAS+DERADD+GROVES+ (NOTREDAME)
MASON 68 VIENNA ABS. 275 +MUIRHEAD,POPPLETON,RIGOPCULOS (LIVP+ATEN)
WHITEHEA 68 NC 534 817 +MCENEN,OTT,AITKENS {AERE+SHAMPT+UC.LOND)
PAPERS NOT REFERRED TO IN DATA CARDS
HAGOPIAN 63 PRL 10 533 V NAGD?I‘N'H SELBVE (PENNA)
ADERHOLZ 64 PL 10 240 IN+B AMBUR+IC-LIND+MPI) IJ
BRUYANT 64 PL 10 232 BRUVANT'GDLDBERG'HDLDER.FLEURY'HUC(CERN‘PA) 1
SODICKSO 64 PRL 12 485 SCOICKSONs WAHLIG,MANNELLI,FRISCH+ (MIT) 1
BARMIN 65 SINP 1 230 +COLGOLENKO+ELENSKY,EROFEEV4 (ITEP MCSCOW) JP
STRUGALS 67 JINR E1-3100 STRUGALSKI+CHUVILO#IVANOVSKAJA+ (OUBNA)
sonene
vy
D(1285) & ©Heson (1285,0p6x o) 1=0
(4P=0=,14,2- WITH 1+ FAVORED.)
8 D MESON MASS (MEV)
“ 1290. APPROX. BARLOW 67 HBC 1.2 PBAR P,4800Y S5/67
L] 1283, 5.0 DAHL 67 HBC 1.6-4.2 PI- P 0/66
L] 1290. e D.ANDLAU 68 HBC " 1.2 PBAR P, 5-6BOCY 6/68¢
L} Ll 4611270.0) (10.0) D.ANDLAU2 68 HBC 0.7 PB P,5 BODY 9/68¢
N * 11300.0) DEFOIX 68 HBC 1.2 PB P,7 PI 9/68%
L] e e e s e s s e
M AVG  1285.3649  4.0687 AVERAGE (ERROR INCLUDES SCALE FACTOR UF 1.0)
8 0 MESON WIDTH (MEV)
w 35.0 10.0 DAHL 67 HBC 1.6-4.2 PI- P 0766
" 30. . D.ANDLAU 68 HBC 1.2 PBAR P, 5-6 PFS 6/68%
w . 46 (65.0) 120.0) D.ANDLAUZ 68 HBC 0.7 PB P,5 BODY 9/68%
w e 40.0) DEFOIX 68 HAC 1.2 PB P,7 P1 9768
L] e ¢ o 0 s 4 0
L] AVG 31.0000 4.4721 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
8 D MESON PARTIAL DECAY MODES
DECAY MASSES
Pl D MESON INTD K KBAR PI 497+ 497+ 134
P2 D MESON INTO PI PI RHO 134+ 134+ 770
P3 D MESCN INTO ETA PI PI 548+ 134+ 134
P4 D MESON INTO DELTA(962) Pl 962+ 134
8 D MESON BRANCHING RATIOS
RL » D MESON INTO (Pl PI RHOD) / IK KBAR PI)
RL -0 0% Less 67 HBC CHARGED PI ONLY 0/66
Rl D 4.0 R 68 HBC 1.2 P8 P,5 PI 9/68%
RL D This 15 FOR (RHOO PI+ PISYY (K KENR D10}
RZ2 * D MESON INTD (K KBAR Fl)/(EVl '[ PI)
R2 » (0.142) (0.03%5) 68 HBC 1.2 P8 P,7 PI 9/68¢
R3 . D HESON INTO (DELTA PII/(ETA PI P}
R3 * POSSIBLY SEEN 01X 68 HBC 1.2 PB P,7T PI  9/68%
sy
REFERENCES FOR D MESON
BARLOW 67T NC S50 A 701 +MONTANET,D-ANDLAU+{CERN+CDF + IDR+LIVERPOOL )
DAHL 67 PR 163 1377 +HARDY+HESS+KIRZ#MILLER (LRL) T JP
SEE ALSD 65 PRL 14 1074 MILLER ) CHUNG»DAHL y HESSHARDY ,KIRZ+ (LRL+UC)

D.ANDLAU 68
D.ANDLA2 68

NP B 5 693
VIENNA ABS.

(COEFCERN)

A2L CONTAINS INFORMATION ON
A2H CONTAINS INFORMATION ON
A2K CONTAINS INFORMATION CN

DEFOIX 68 VIENNA ABS. 653 +SIAUDJRIVET,SHIVELY,CONFCRTO(CDF+IPN¢CERN)
DONALD 68 VIENNA ABS. 323 +EDWARDS,BURAN,BETTINI+ (LIVP+0OSLC+PADC)
srseee
serens
12 A2 MESON (1300,JPG=2+-) [=]
A2('3oo) THE MASS ANC WIDOTH DATA ARE SEPARATEC INTQ 4 GRCUPS

THE LOWER PEAK
THE HIGHER PEAK
K KBAR {YET UNDECIDED

HETHER SPLIT)

[
A2 CONTAINS THE REMAINING INFORMATION (NO SEPARATIOND

+ASTIERyBARLOW,MCNTANET+ (COF+CERN+RAC+LIV)I JP
626 D*ANDLAUSASTIERCOHEN-GANOUNA+
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Data in parentheses have not

12 A2L MESON MASS (MEV)

1274. 16. CHIKOVANI 67 MMS = &7 PI- P
1269.0 5.0 CRENNELL 68 HBC - 6.0 PI-PyX~
* {1266.) (8.) KIENILE 68 MMS - 2.65 Pl- P
AVG 1269.4448 4.17;# AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
12 A2H MESON MASS (MEV)
1320, 16. CHIKOVANL 67 MMS =~ 6,7 PI- P
1315.0 5.0 CRENNELL 68 HBC “ 6.0 PI-PyX~
* (1319.) (8.} KIENZLE 68 MMS - 2,65 PI- P
AVG 1315.4448 4.7724 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
12 A2 MESON MASS (MEV), K KBAR MODE
80 1317.0 3.0 BARLOW 67 HBC +- 1.2 PBAR P, KK
60 1333.0 13 o BARLOW 67 HBC 4= 1.2 PBAR Py KK
N 11344,0) . t6.) BEUSCH 67 SPRK 0 5-12 PI- P
N KOl K01 NODE. PEAK UNRESOLVED FROM F.
130 1280.0 12.0 CONFORTQ 67 HBC +- 0. PBAR P IN KK
1317.2 4.0 DAHL 67 HBC = 2.7-4.5 P1- P
1315.7 10.8 DAHL 67 HBC 0 2.7-4.5 PI- P
1311.0 5.0 CRENNELL 68 HBC = 6.0 PI-P,K1Kl
AVG 1315.2943 3.1680 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)

(SEE IDEOGRAM BELOW )

WEIGHTED AVERAGE = 1315.29 2 3.1?
ERROR SCALED BY 1.S54

CHisa =11.8 -_ CONLEV = 0.038
“CRENNELL 68 HBC
67 HBC
67 HBC
67 HBC
. 67 HBC
*BRARLOW 67 HBC
> =) ) )
o o ° o
© o - @
S 2 a a
R2 MASS (MEV)» K KBAR MDDE

»>

6000

AVG

12 A2 MESON MASS (MEV),3P[ MODE,SPLITTING UNRESOLVED

1320.0 ADERHOLZ 64 HBC 4.0 PI+P
1335.0 10.0 GOLDHABER 64 HAC 4~ 3,7 Ple- P
1310.0 FORINO 65 DBC + 0 4.5 P1+ D
1290.0 5.0 LEFEBVRES 65 MMSP = 5.6,6.0 P1-P
1300.0 SEIDLITZ 65 DBC = 3.2 PI-C
1290.0 10.0 BARNES 66 HBC - 6.0 PI~P
1310.0 10. BENSON 66 DBC 0 3.65 PL+D
1310.0 10.0 COMP.BY FERBEL 66 4= Pl+=- P
1286. 8. LEVRAT 66 MMS - 6-7 PI- P
1285+ 20- BALTAY 67 MRC 0 8.5 Plo P
(12884} o) CASON 67 M 4
ANALYSIS CGHPLKCATED BY NEARBY PEAK (Al .5) AT 1190 HEV
1307. CHIKOVANL 67 MMS - P

69 DANYSZ 67 HBC  +- 3'3-6 PBAR P
(1306.0) (1-0! ABBCH COL 68 HBC = 16.0 PI- Py5 PI
1311.0 6.0 ARMENISE 68 DBC 0 5.1 PI+C
(1306.0) (10-0) ASCOLI 2 68 HBC - S.0 PI-P
1282.0 -0 BALLAM 68 HBC = 16.0 PI- P
(1315.0) ll5 o) BLUMENFEL 68 HBC - 3.9 PI-P
1320, BOESEBECK 68 HBC 0 8 Pls P
(1280.) (l BOESEBECK 68 HBC 8 Pl+ P
ASSUNING Al AND Al.5 MESONS OF FIXED HASS AND NIDTM
1300. APPI CASO - 11 PI- P
1310. 20. CHUNG 68 MBC - 2.7-4.5 PI- P
1287.0 10.0 CRENNELL 68 HBC = 6.0 PI=PyX~
1275, 17. FRIDMAN 68 HBC +- S.7 PBAR P
1280. 12. KEY 68 HBC - 3 PI-p
{1301.0) (8.0) VON KROGH 68 HBC - 6.7 PI- P
1296.6581 4.4843 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.8)

(SEE IDEOGRAM BELOW )

HEIGHTED RUERRGE = 1296.66 & 4.48
ERROR SCALED BY 1.8S

cHIsa = 47.7 __ CONLEV = 0.000
B R 132 68 HBC
sesc......-FRIDMAN 68 HBC
Cee e CRENNELL 68 HBC
————- - - - - -CHUNG 68 HBC
—+—- - - - - -BOESEBECK 68 HBC
A°C ottt <BALLAN 68 HBC
<.-..---ARMENISE 6B OBC
RN I SR + « « ‘DANYSZ 67 HBC
-1 ++ « - -CHIKDUANI 67 nns
------- BALTAY 67 HBC
— e\ <. LEWRAT 66 hNS
- *BENSON 66 DBC
—_— e + + - ‘BARNES 66 HBC
b o IR - - -LEFEBURES €S Mnsep
“6DLDHABER €4 HBC
S S ) S
o o o o o
& & B @ K
o a b o M
R2 MASS (NEV)

6/68%
6/68¢
6/68%

6/68¢
6/68%
6/68%

9/68%
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MESON RESONANCES

been included in our averages.
12 A2L MESON WIDTH (MEV)

wL 29. 10. CHIKOVANE 67 MMS = 6,7 Pl-P

WL 24.0 10.0 CRENNELL 68 HBC = 6.0 PI=PyX=

:t. . (28.) 5.) KIENZLE 68 MMS =~ 2.65 PI- P

WL M{G 26.5000 T7.0711 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
12 A2H MESON WIDTH (MEV)

WH 10. CHIKOVANI 67 MNS = 6,7 PI- P

WH 10.0 CRENNELL 68 MBC ~ 6.0 PI-PyXx~

:: * 15.) KIENZLE €8 MMS = 2.65 PI- P
cesa

WH  AVG 115000 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.6)
12 A2 MESON WIDTH (MEV), K KBAR MODE

WK &0 28.0 BARLOW 67 HBC +~ 1.2 PBAR P,

WK a0 lS. BARLOW 67 HBC +~ 1.2 PBAR P, KK

WK N (2 BEUSCH 67 SPRK 0 5-12 PI- P

WK N K!)l Kol HODE. ?EAK UNRESOLVED FROM F.

WK 134 90. CONFORTO 67 HBC +~ 0. PBAR P IN KK

WK 47, 18. DAHL 67 HBC = 2.7-4.5 PI~- P

WK 80.5 3645 DAHL . 67 HBC 0 2.7-4.5 PI- P

:: 21.0 10.0 6.0 CRENNELL 68 HBC = 6.0 PI-P,K1K]l

WK AVG 33.9103 ! 6596 AVERAGE (ERRDR INCLUDES SCALE FACTOR OF 1.4)

(SEE IDEOGRAM BELOW

UEIGHTED AVERRGE = 33.91 2 8.66
ERROR SCALED BY 1.37

CHISQ = 7.6 CONLEV = 0.109
68 HBC
67 HBC
67 HBC
67 HBC
67 HBC
e & & =& =2
§ ° 8 8 & 8
7 g & g
A2 WIDTH (MEV)s K KBRR NODE
12 A2 MESON WIDTH (MEV)
W 100.0 ADERHOLZ 64 HBC 4.0 PI+P
L 90.0 10.0 GOLDHABER 64 HBC 4= 3.7 Pl+~ P
w 1425 99.0 15.0 LEFEBVRES 65 MMSP =~ 6,0 PI-P
“ 140.0 SEIDLITZ 65 DBC - 3.2 °PI-C
L] 70.0 0. BARNES HBC - 6.0 Pl-P
W N (110.0) 45.0 BENSON 66 DBC 0 3.65 Pl+D
u N SUPERSEOED B8Y !ENSON 1 66
L 100. BENSON 1 66 DBC 0 3.65 PI+D
w * 1800 80.0 lO-D COMP.BY FERBEL 66 += Pl+= P
L] 1060 98. Se LEVRAT 66 MMS ~ 6,7 PI-P
W 137 100. 25 BALTAY (34 MBC D 8 5 Pl+ P
L 184, (20. CASO HBC PI- P
W A ANA\.VSIS CONPL[CATEO ﬂ' NEARBY PEAK u1.5) A' 1190 NEV
[ 4000 CHIKOVANI 67 MMS <~ P
W DANYSZ 67 HBC +~ p!.b PBAR P
W ARMENISE ~ 68 DBC 0 5.1 Pl+D
W . ASCOLI 2 68 HBC =~ 5.0 PI- P
L] BALLAM 68 HBC - 16.0 PI- P
W BOESEBECK 68 HBC + 8 Pl+ P
W BOESEBECK 68 HBC
W CASO 68 HBC
L] CHUNG 68 HBC
" 20.0 CRENNELL 68 HBC
W FRIDMAN 68 HBC
L] . KEY 68 HBC
w . 160 o) 125.0) VON KROGH 68 HBC - 6.7 PI-P
W . s s s
L AVG 90.081] 3.6713 AVERAGE {ERROR INCLUDES SCALE FACTOR OF l.1)

12 A2 MESON PARTIAL DECAY MODES

DECAY MASSES

Pl A2 MESCN INTO RHO PI 770+ 139

P2 A2 MESCN INTO KBAR K 493+ 497

P3 A2 MESCN INTC ETA PI 548+ 139

P& A2 MESON INTO ETVA PRIME PI 958+ 139

PS5 A2 MESON INTO PI+ PI1- PIO 139+ 139+ 136
12 A2 MESON BRANCHING RATIO0S

RL ¢ A2 MESON INTO (K KBAR) 7/ (RHG PI)

RL 0.08 OR L SS ANDER 64 HBC ¢ 3.5 PlL+P

RL N €0.13) (o BEUSCH 67 SPRK 0 5,712 PI-+

Rl N K01 KO1 MDDE. UNRESDUI(D FROM F.

Rl ¢ 10.15) 10.05) BOCKMANN 67 HBC 0 5.0 Pls+p

Rl * (0.09) 10.05) BOCKMANN 67 HBC ¢ 5.0 PI+P

RL 11 0.09 0.06 0.09 AscOLI 68 HBC - 5 PI-pP

R1 0.022 0.008 BOESEBECK 68 HAC + 8 Pl P

RL 0.054 0.022 CHUNG 68 HBC - 3.2 PI-P

R1 0.03 0.012 DONALD 68 HBC 4~ 1.2 PBAR P

R1 CEE Y ...

Rl AVG <0274 +0063 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}

RL FIT «027 <006 VALUE FROM CONSTRAINED F17

R2 ¢ A2 MESON INTO (ETA PI)/TOTAL

R2 0.084 0.023 BOESEBECK 68 HBC + 8 Pl+ P

R2 PR

Rz FIT a0s T Lot

VALUE FROM CONSTRAINED FIT

153

6/68¢
6/68%
6/68%

6/68%
6/68%
6/68%

9/68%

6768
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Data in parentheses have not
R3 o A2 MESON INTO (ETA PI} 7/ (RHO PI)
R3 0. 2 ADERHOLZ 64 HBC 4.0 PI+
R3 © (o -ZGD (0.0 DUBOVIKOV 66 HBC - 3.3 PL1-P 11766
R3 © VETLITSKY 68 IS UPDA'[NG OF DUBQVIKCV 66
R3 # 15 10.24) 1(0.08) BOCKMANN 67 HB + 5.0 PI+P 9767
R3 0.22 0.09 CONTE 67 HBC - 11.0 PI-P 8/67
R3 22 0.23 0.08 AscoLt 68 HBC - PI-P 6/68%
R3 0.12 0.08 CHUNG 68 HBC - 3.2 PI-P 12766
R3 ¢ 0.072 OR LESS DONALD 68 HBC +- 1.2 PBAR P 6/68%
R3 0.16 0.10 KEY 68 HBC - PI-P 11767
R3 * (0.18) 10.06) VETLITSKY 68 HBC - 3.3°PI-P 9/68%
R3 e e e o 0o s e
R3 AVG -1878 «0422 "AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R3  FIT <126 <027 VALUE FROM CONSTRAINED FIT
R4 & A2 MESON INTO (ETA PRIME PI) / TOTAL |
R4 0.1 OR LESS CHUNG 65 HBC - 3.2 PI-P
R4 0.004 0.004 BOESEBECK 68 HBC + 8 Pl+ P 6/68¢
R4 e e o o e s o o
R4 FIT 005 <004 VALUE FROM CONSTRAINED FIT
RS # A2 MESON INTO (ETA PRIME PI,I(INU PI)
R5 14 0.07 0.03 AscoLt 68 HBC = 5.0 PI-P 6/68¢
RS o o o o
RS FIT .006 -005 VALUE FROM CONSTRAINED FIT
R6 A2 MESCN INTO l'lb Pl‘ P10) / (RNU PI)
R6 0.17 OR LE ENSON 66 DBC 0 3.7 PI+D
THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRORS GREATER THAN <5
P1 P3 <950
880
REFERENCES FOR A2
ADERHOLZ 64 PL 10 248 AAC N+B +1C-L 1
GOLDHABE 64 DUBNA CONF 1 480 G GULDHABER,S GOLDHABER,OHALLORAN,SHEN(LRL}
LANDER 64 PRL 13 346 +ABOLINS,CARMONY ,HENDRIKS, XUONG+ (LA JOLLA)
ABOLINS 65 ATHENS(OHIO)CONF. +CARMONY,LANDER,XUONG,YAGER (LA JOLLA) I=1
CHUNG 65 PRL 15 325 +DAHL, HARDY ,HESS , JACOBS yKIRZ yMILLER (LRL)
FORINO 65 PL 19 68 +GESSAROLI+LENDINARA+(BOL+BARI+FIR+ORS+SAC)
LEFEBVRE 65 PL 19 434 CERN MISSING MASS SPECTYROMETER GROUP (CERN)
SEIDLIYZ 65 PRL 15 217 L SEIDLITZ,0 I DAHL,D H MILLER (LRL)
BARNES 66 PRL 16 41 BARNES)FONLERSLAIsORENSTEIN + (BNL+CCNY)
BENSON 66 PRL 16 1177 G BENSON,LOVELL,MARQUIT,RO0E + (MICHIGAN)
BENSON 1 66 MICH CO0-1112-4 G.C.BENSON, THESIS (MICHIGAN)
DUBOVIKC 66 PL 23 7164PRIV.C. DUBOVIKOV,GRIGORIEV,VLADIFIRSKY + (ITEP)
EHRLICH 66 PR 152 119 K. EKILICN,N SELOVE,H.YUTA (PENNSYLVANIA)
FERBEL 66 PL 21 111 ROCHESTER)
LEVRAT 66 PL 22 T14 CERN NISSING MASS SPECTROMETER GROUP (CERN)
ARMENISE 67 PL 258 53 ARMENISE,FORINO,+ (BARI+BOL+FIR+CRSAY)
BALTAY 67 PL 258 160 +KIRSCH+KUNG+YEH4RABIN (COLUM#BNL#RUTGERS)
BARLOW 67 NC 50A 701 +LILLESTOL+#MONTANET+ (CERN+CCF+IR+LIVERPOOL)
BARTSCH &7 PL 258 48 +DEUTSCHMANN#GROTE+COCCONI+( AACH+BERL+CERN)
BEUSCH 67 PL 25 B 357 +F1SCHER,GOBBI ¢ASTBURY s MICHELINI+(ETH¢CERN)
BOCKMANN 67 HEIDBG CCNF P.20 +KOBE,ROST,POLS+ {BONN+OURH¢NIJM+EPP+TURIN)
CASON 67 PRL 18 880 +LAMSA,BISWASsDERADO ,GROVES,+ (NOTREDAME)
CHIKOVAN 67 PL 25B 44 CERN MISSING MASS SPECTROMETER GROUP (CERN)
CHUNG 67 PRL 18 100 +DAHL yHARDY HESS ,KIRZ, MILLER (LRL)
ALSO 66 UCRL-16832 RICHARD I HESS--THESIS,BERKELEY {LRL)
COKN 67 NP Bl 57 +MCCULLOCH+BUGG+CONDO (ORNL+UNIV.TENN.)
CONFORTOD 67 NP B3 469 +MARECHAL,MONTANET+ (CERN+CF+IPN+LIVERPOOL)
CONTE 67T NC 51 A 175 +TOMASINI,CORDS+ (GENOVA+HAM#MILANO+SACLAY)
DAHL 67 PR 163 1377 +HARDY+HESS+KIRZ4MILLER LRLY
DANYSZ 67 NC 51 A 801 DANYSZ4FRENCH4SIMAK (CERN)
ARBCH CO 68 VIENNA ABS. 466 COLLABORATION AACHEN-BERLIN+BONN+CER(+HEID)
ARMENISE 68 PL 26B 336 ARMENISE,FORINO,+ (BARI+BOL+F IR+CRSAY}
ASCOLI 68 PRL 20 1321 +CRAWLEY,MORTARA,SHAPIRO,BRIDGES+(ILLINOIS) JP
ASCOLI 2 68 VIENNA ABS. 509 +BRIDGES,CRAWLEY,EISENSTEIN,HANFT+ (nu
BALLAM 68 PRL 21 934 +BRODY, CHADWICK . FRIES,GUIRAGOSSIAN+ {SLAC)
BLUMENFE 68 VIENNA ABS. 272 BLUMENFELD,BRUYANT,ABRAMOVITCH+ {CERN+SACL)
BOESEBEC 68 NP 8B 4 BOESEBECK yDEUTSCHMANN, + {AACHEN+BERLIN+CERN)
CASO 68 NC 54 l 983 +CONTE+CORDS+DIAZ+ (GENOVA+HAMB+MIL+#SACL)
CHUNG 68 PR 165 1491 SeU.CHUNGy 0 DAHL+J.KIRZsD.H. MILLER (LRL)
CRENNELL 68 PRL 20 1318 4KARSHON#KWAN LAI,SCARR,SKILLICORN {BNL)
DONALD 68 PL 26 B 327 +FRODESEN#BETTINI+ {LIVERPOOL+0SLO+PADUA)
FRIDMAN 68 PR 167 1268 +MAURER ¢ MICHALON,OUDET+ (HE IDELB+STRASBOURG )
KEY 68 PR 166 1430 +PRENTICE+COOPER+MANNER+NALKER+ ( TO#ANL#WIS)
KIENZLE 68 PHILADELPH.CONF. REVIEW GIVEN AT PH.C. ON MESON SPECT.{CERN)
VETLITSK 68 VIENNA ABS. 928 VETLITSKY,GRIGOREYEV,GRISHIN,GUZHAVIN+(ITEP)
VONKROGH 68 PL 27 B 253 +MIYASHITA,KOPELMAN, MARSHALL LIBBY {coLo)
PAPERS NOT REFERRED TQO IN DATA CARDS
LANDER &4 PRL 13 346 A LANDER, ABOL INS CARMONY , HENDRICKS + tucso) JpP
ADERHOLZ 65 PR 138 B 897 AACHEN+BERL IN+B IRM+BONN+HANB ¢ LOND+MU (NCHEN)
ALITTI 65 PL 15 &9 ALITTI,BATON,DELER,CRUSSARD+ (SACLAY+BOLOG) JP
GOLDHABE 66 BERKELEY CONF. G. GOLDHABER, MESON REVIEW (LRL)
SLATTERY 67 NC 50A 377 +KRAYBILL+FORMAN+FERBEL (YALE4ROCH) JP
LAMSA 68 PR 166 1395 +CASON+BISWAS+DERADO+GROVES+ {NOTREDAME)
et 19858009
*E28 S
kz I =2 ( '320) 37 A2,2 (1320) I=2 OR GREATER
SEEN AS A BUNP IN RHO- Pl- MASS SPECTRUM.
EVIDENCE NOT COMPELLING. OMITTED FROM TABLE.
> FOR A DISCUSSICN SEE ROSENFELD 68
37 MASS (MEV)
L] 34 1320. 25. VANDERHAG 67 DBC =~ 5 PI-D 5/67
37 WIDTH (MNEV)
w 34 150. APPROX. VANDERHAG 67 08C =~ 5 PI-D $767
37 CROSS SECTICN (MICROBARNS)
cs 34 15. Se VANDERHAG 67 DBC =-- 5 PI-D 5767
sesers

VANDERHA 67 PL 248 493
ROSENFEL 68 UCRL-18266

REFERENCES FOR A2,2

VANDERHAGEN#HUC+FLEURY+ (EP+IPN+BARI+BOLOG)
A.H.ROSENFELD (PHILAD.CONF. MESON SP.)(LRL)

cseene
seesee

MESON RESONANCES

1766
0766
6/61
9/68%
9/68%
9/68%

1766

been included in our averages.
6 E MESON (1420,JPG=A +) [=0
.E (’420) BAILLON 67 FAVOR JP=0-, DAHL 67 FAVCR 1+ BUT DG NOT
EXCLUDE 2-4 0-.
& E MESON MASS (MEV)
] 1425. Te BAILLON 67 HBC 0. PBAR P 1
L] 1420.0 20.0 DAHL 67 HBC 1.6-4.2 PI- P
L 1423, 0. FRENCH 67 HBC 3~4 PBAR P
L] * 84(1415.0) (10.0) D.ANDLAU 68 HBC 0.7 PB P,4 BODY
" * 105(1428.0) (15.0) D.ANDLAU 68 HBC 0.7 PB Py5 BODY
L} L4 350140 ) HODGE 68 HBC 0 5.5 K- P
L] ® ® o s e 0 s e .
M AVG  1424.0124  5.5125 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
& E MESON WIDTH (MEV)
L] 80. 10. BAILLON 67 HBC “0. PBAR P 1
w 60.0 20.0 DAHL 67 HBC 1.6-4.2 PI- P
W 45. 0. FRENCH 67 HBC 3-4 PBAR P
W * 84 (50.0) (20.0) D.ANDLAU 68 HBC 0.7 PB Py4 BODY
L] * 105 (105.0) (25.0) D.ANDLAU 68 HBC 0.7 PB P,5 BODY
L] . 35 175.0) 110.0) HODGE 68 HBC 5.5 K- P
L] ® s s e s 0 e s .
W AVG 70.8333 9.6645 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2}
6 E MESON PARTIAL DECAY MODES
DECAY MASSES
Pl € INTO K K#(890) 493+ 892
P2 € INTO X KBAR PI 49T+ 497+ 139
P3 E MESON INYO Pl Pl RHO 134+ 134+ 770
P4 E INTO PI(1016) PI 1016+ 139
PS € INTO ETA P1 PI 548+ 139+ 139
6 E MESON BRANCHING RATIOS
Rl * 13 (N'U K K*(890)/((K K‘l‘('l(lol&l PIN)
Rl «10 AILLON 67 HBC 0.0 PBAR P 1
R2 € MESON INTO (PI PI RHO) / (K KBAR PI)
R2 s 2.0 OR LESS CAHL 7 HBC 0 CHARGED PI ONLY 0/66
e80 e

REFERENCES FOR E MESON

BAILLON 67 NC SOA 393 +EDWARDS+D.ANDLAU+ASTIER+ (CERN+CDF+IR)
BARASH 6T PR 156 1399 BARASHyKIRSCH,MILLER,TAN tcoumsIa)
DAHL 67 PR 163 1377 +HARDY+HESS+KIRZ+MILLER LRL) I
SEE ALSO 65 PRL 14 1074 MILLER ) CHUNG,DAHL yHESS s HARCY ;KIRZ+ (LRL4UC)
FRENCH 67 NC 52A 442 +KINSON+MCDONALO+RIDOIFORC+ (CERN+BIRM)
D.ANDLAU 68 VIENNA ABS. 626 ¢ASTIER,COHEN,AGUILAR-BENITEZ+ (COEF+CERN)
HODGE 68 VIENNA ABS. 291 HODGE,KRAUSS,REEDER (NISCCNSIN)
PR ETE
seneee

KK (1440)
pp(1410)

.29 KSKS(1440) AND RHORHO(1410) (JPG=N +) I GTE O

EVIDENCE NOY YET COMPELLINGs OMITTED FROM TABLE
IF RHOO RHOO AND KS XS ARE MODES OF THE SAME RESONANCE
THEN [=0.

———
29 KSKS AND RHORHO MASS (MEV)
L} H RHOO
L] 1410.0 BETTINIL 66 DBC 0 0. PBARP TO SPR
L we=====KS KS MODE ==-=====w=
L) 8 POSSIBLY SEEN ABRANS 67 HBC . K-
- 8 THE AUTHORS ASSOCIATE THE PEAK WITH THE F PRINE, BUT BACKGROUNG
L 8 ESTIMATION IS DIFFICULT
M 1412, 3. BARLOW 67 HBC 1.2 PBAR P
N 1439.0 5.0 6.0 BEUSCH 67 SPRK 5:7512 PI-P
] e e e e e s
L] AVG 1437.5396 5.3492 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

29 KSKS AND RHORHO WIDTH (MEV)

w RHOO
L] 90.0 BETTINI 66 DBC C 0. PBAR P TO SPR
L] --<---KS KS MODE —--- -
L] . BARLOW 67 HBC 1.2 PBAR P
" 43 o l7 o 18.0 BEUSCH 67 SPRK 5:7:12 PI-P
w o e o o e
- AVG 46.3529 16-9775 AVERAGE (ERROR INCLUDES SCALE FACYOR OF 1.0}
sreane sxeessene srssenes
REFERENCES FOR KSKS[1440) AND RHO RHO(1410)
BETTINI 66 NC 42A 695 +CRESTI,LIMENTANI,LORTA,PERUZZO+ (PAD+PISA)
ABRAMS 67 PRL 18 620 +KEHOE ¢ GLASSER » SECHI-ZORNsWCLSKY (MARYLAND)
BARLCN 67 NC 50 A 701 +MONTANET, D-ANDLAU+(CERN+CODF + IDR+L I VERPOOL)
REUSCH 67 PL 25 B 357 +FISCHERsGOBBI,ASTBURY ;MICHELINL+{ETH4CERN)
ssa90e
reane
’
f ('5'5) 13 F PRIME (1515+JPG=24+) [=0
13 F PRIME(1515) MASS (MEV)
L] 14 1480.0 CREN&ELL 66 HBC 6.0 PI- P
" B 5(1460.) (10.) ABRAMS 67 HBC 4.25 K- P
L] 8 BACKGROUND ESTIMATION DIFFICULT.
L] 1515.0 7.0 AMMAR 67 HBC 545 K-P
“ 70 1513.0 7.0 BARNES 67 HBC 4.6y 5S¢ K-
L * 2011500.0) (10.0) D.ANDLAU 68 HBC 0.7 PB P,3 nuuv
n R
L] AVG 1514.0000 4.9497 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

J°

9/66

5/67

5/67
9767

9766

5767 -
9767
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MESON RESONANCES

Data in .parentheses have not been included in our averages.

WEIGHTED AUERAGE = 1633.47 2 9.09
ERROR SCALED BY 1.21
CHISQ = 4.4 ___ CONLEV = 0.221
13 F PRIME(1515) WIDTH (MEV)
W8 5 153.) BRAMS 67 HBC 4.25 K- P 5767
% B BACKGROUND esnuumn mrﬂcuu. ss61
W 35.0 25.0 AMMAR 67 HBC 5.5 x—r 9767
" 70 87.0 15.0 BARNES 67 HBC 4.6y os67
W ¢ 20 (50.0) (10.0) D.ANDLAU 68 HBC 0.7 PB 9,3 euuv 9768%
L] * s o s e e e e
W Ave 73.2353  22.9412 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.8}
13 F PRINE PARTIAL DECAY MODES “e-e\o-LANSR 68 HBC
oscuv VASSES — BDESEBECK 68 HBC
3 F PRIME INTO P14+ PI- 139+ - - - BALTAY 68 HBC
P2 F PRIME INTO K KBAR 497+ 471 — - “VETLITSKY 66 HBC
P3 F PRIME INTO K K$(890) 493+ 892
P4 F PRIME INTO EVA ETA 548¢ 548
P5 F PRIME INTO PI PI ETA 139+ 139+ 548 3 3 e < e
P6 F PRIME INTO PI K XBAR 139+ 497+ 497 g s 2 ] 2
» @ ° < 4
——— - - “ - -
PI(1640) MASS (MEV)
13 F PRIME BRANCHING RATIGS
34 PI (1640) WIDTH (MEV)
RL * F PRIME INTO uuo PI-1/(K Knn
Rl 0.2 OR LES 67 HBC 5.5 K-P ,CL=.67 9/67 w R 21. R LE. 66 MMS - 12 PI- P 1767
R1 0.18 OR I.Ess !ARNES 67 HBC, 4.6y 5.0 k- P 0/67 | w ® Rl PEAK FRDH CERN uns EXPT. ochv nnnss AND G PARIVV ONKHONN.
RL N <03 ESTIMATE FRCM SU3 GLASHOW &5 SU3 W 20 100. vEn.nsxv 66 HBC = 4.7 PI-P 6766
"I (38.) 18 Z 67 HBC 0 3,3.6 PEAR P 1767
R3 » F PRIME INTO (ETA ETA)/(K KBAR) W O OBSERVED IN mnecA no PI-) lmo Possmv (OMEGA RHO(0))) MODE
R3 0.50 OR LESS BARNES 67 HBC 4e6y 5.0 K- P 0r67 N % 218 (278.0) (70.0 ABBCH COL 68 HBC = 16.0 PI- P(3 PI) 9/68%
N 70 4 BALTAY 68 HBC + 7, 8.5 Pl+ P 6/68¢
Re F PRIME INTO (PI PI ETA}/(K KBAR) " (11643 (301 (23.) BISWAS 68 HBC 0 8 PI- P 6/68%
Ré 0.3  OR LESS AMMAR 67 HBC CL=0.67 os67 W 115. 45. BOESEBECK 68 HBC ¢ 8 PI+ P 6/68¢
R4 0.25 0.13 BARNES 67 HBC 4460 5.0 k=P 0767 | y s 1152.0)  (51.0) BCESEBECK 68 HBC + 8.0 PI+ P,PI¢F  5/68%
" 130. CASO 1 68 HBC - 11 PI- P 6/68¢
RS * F PRIME INTO (PI K KBAR + K K*#(890))/(K KBAR) W . 1150.0) CASD 1 68 HBC = 11.0 PI-P,PI- F 6/68%
RS 0-‘ OR LESS AMMAR 67 HBC CL=0.67 0/67 W 1170.0) (sg.uy CNOPS 68 DBC + 8.0 PHD.B Pl 9/68¢
RS .14 OR LESS BARNES 67 HBC 4.6y 5.0 K- P 0/67 ] mo. 30. LAnsA 68 nac ~ 8.0 PI-P PI-F 11767
RS B OR AS n.u 0.14 BARNES 67 HBC 4.60 5.0 K-P 0767 |y ¢ (50,01 0443 K=P,LMBD.5PI 9/68¢
W oQ OBSERVED m (I:IHEGA Pl+ PI-) Buv NOT m (UHEGA RHQ 0)
LAl 1] '] °
N AVG 3304356 23.9468 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
REFERENCES FOR F PRINE
CRENNELL 66 PRL 16 1025 4+ KALBFLETSCHoLAT,SCARR,SCHLMANN + (BNLI T
ABRAMS 67 PRL 18 620 +KEHDE s GLASSER » SECHI-ZORN, hOLSKY ([MARYLAND) 34 PI (1640) PARTIAL DECAY MODES
AMMAR 67 PRL 19 1011 +DAV1S, HWANG s DAGAN ; DERRICK + (NWU+ANL)  JP
BARNES 67 PRL +DORNAN,GOLDBERGLEITNER +  (BNL#SYRACUSE) ICJP DECAY MASSES
D.ANDLAU 68 VIENNA ABS. 626 +ASTIER,COHEN,AGUILAR-BENITEZ+ (CDEF+CERN) PL PI(1640) INTO 3 PI 134+ 134+ 134
P2 PI(1640) INTO RHO PI 134+ 770
sevses P3 P1(1640) INTO ETA PI 134+ 548
sorsee P4 PI(1640) INTO 5 P
P5 PI{1640) INTO K K#(890) 497+ 892
/p(1550) P6 PI(1640) INTO K KB8AR PI 497+ 49T+ 134
mp 47 PI/RHO (1550,JPG= ) I=1 P7 PIL1640) INTO K KBAR 497+ 497
L’KR P8 PI(1640) INTO F P 1263+ 134
PRELIMINARY EVIDENCE,OMITTED FROM TVABLE
34 PI (1640) BRANCHING RATIOS
47 PI/RHO (1550) MASS (NEV)
RL PI11640) INTO (K KBAR) / (ALL 3 PI)
LI 1550.0  APPROX. AGUILAR 68 HBC 0.7 PR P 9/68¢
R2 P111640) 4~ mm (PLa- RNUO)I(ALL Pl4- P14+ PI-)
R2 * 0.2 OR AY 68 HBC 4 7-8.5 PI+P 5/68%
R2 ¢ BUT conausu As a 4 OR LESS av FER!!EL 68.
47 PI/RHO (1550) WIDTH (MEV) R2 € +35 OR LESS ASO 1 68 HBC = 11.0 PI-P 6/684
R2 € CASO z 68 IS UPDATING OF cnsn 1 68
LIS 40.0  APPROX. AGUILAR 68 HBC 0.7 p8 P 9/68% | R2 o 10.36)  (0.03) CASO 2 68 HBC = 11.0 PI- P 9/68¢%
R? o CONSISTENT WITH 0.0 I0FFREDO 68 HBC - 13-20 PI-P 9/68%
Ry . P1(1640)¢~ mvu (PI+- F)/(ALL Pn- Pl+ PI-)
47 PI/RHO (1550) PARTIAL DECAY MODES RS WITH F INTO Pl+ PI-
RS mmcnmu SEEN Lusnn 66 HLBC 16 PI~ 11/66
DECAY PASSES R3 .35 0.20 BALTAY 68 HBC ¢ 7-8.5 PI+P 5/68%
3 PI/RHO (1550) INTO K KBAR PI 1344 497+ 497 R3 ssm BOESEBECK 68 HBC + 8 PI+ P 6/68¢
P2 PI/RHO (1550) INTD K$(890) KBAR 892+ 497 R3 C CONSISTENT WITH 1.0 CASO 1 68 HBC = 11 PI- P 6/68%
R3 C  CASO 2 68 IS UPDATING OF CASO 1 68 .
hiddddd RI ® 10.94)  (0.06)  {0.29) CASO 2 68 HBC =~ 11.0 PI- P 9768+
R} * SEEN IOFFREDO 68 HBC - 13-20 PI-P,PI-F  9/68%
REFERENCES FOR PI/RHO (1550)
R4 R1 MESON FRACTION INTO ONE / THREE / FIVE OR MCRE cmnse: TlACKS
AGUILAR 68 VIENNA ABS. 760 +BARLOW,JACOBS.MALECKI,MONTANET+(CERN+COEF) R4 0.37 7/ 0.59 /7 0.04 FOCACCI 66 MMS - 3-12 o/66
serean saesenas RS * PI11640) 4~ INTO (PI+- ETA)/(ALL PI+~ PI+ PI-)
saases RS @ (ALL ETA CECAYS)
RS 0.09 OR LESS BALTAY 68 HEC ¢+ 7-8.5 PI+P 5/68¢
34 PI (1640, JPG= =) T =1 R6 * nuuolo- mm (PLe- 2P1+ zvl n/uu Ple= PLs PL-)
T “640) R6 68 HBC ¢ 7,8.5 Pl+ P 6/68¢
{ALSO CALLED A3.)
THIS ENTRY CONTAINS G=-1 PEAKS AND THE R1 PEAK essase
m——-- REFERENCES FOR PI{1640)
34 PI (1640) MASS (MEV) FORINO 65 PL 19 4GESSAROLI+LENDINARA+(BOL+BARI+FIR+ORS+SAC)
FERBEL 66 sea«.cnnr P 131 SEE G. GOLDHABER, REVIEW ON MESONS (LRL)
" 30 1600.0 FORING 65 DBC  04.5 PI+ O 0766 | FOCACCI 66 PRL 17 s CERN MISSING MASS SPECTROMETER GROUP (CERN)
" 20 1630.0 30.0 VETLITSKY 66 HBC = 4.7 PI- P LEVRAT 66 PL 22 CERN MISSING MASS SPECTROMETER GROUP (CERN)
M 0 (1689.) €10.) DANYSZ 67 HBC 0 3,3.6 PBAR P 7/67 | LUBATTI 66 THESIS ssansnev HeJoLUBATTI (LRLI1-2-
M 0 OBSERVED IN (OMEGA PI+ PI-) (AND POSSIBLY (OMEGA RHO(0))) PCODE VETLITSK 66 PL 21 579 VETLITSKY,GUSZAVIN,KLIGER, ZOLGANOV+  (ITEP)
M 0 NOTE THAT THE WIDTH OF THIS PEAK IS SMALL
MR (1630.) (15.) DUBAL 67 MMS = 7,11.5,12P1- P 7/67 | DANYSZ 67 NC 51 A 801 DANYSZ+FRENCH+SINAK CERN)
M R Rl PEAK FROM CERN MMS EXPT. DECAY MODES AND G PARITY UNKNOWA. DUBAL 67 NP B3 435 CERN MISSING MASS SPECTROMETER GROUP (cznm
M R NOTE THAT THE R1 HAS SMALLER WIDTH THAN THE OTHER ENTRIES ALSO 68 THESIS 1456 L.DUBAL (GENEVE)
M e 218(1659.0) (32.0) ABBCH COL 68 MBC =~ 16.0 PI- P{3 PI) 9/68%
" 1630, 10 BALTAY 68 HBC + 7, 8.5 PI+ P 6/68% | ABBCH CO 68 VIENNA ABS. 466 COLLABOKATLON AACHEN-BERLINYBONNICIRNSHEID)
LI (1708.) (10.) BISWAS 68 HBC 08 PI-? 6/68% | BALTAY 68 PRL 20 88 +KUNG*YEH+FERBEL + (COLMB+ROCH4RUTG+YALE) =1
" 1660. 16. BOESEBECK 68 HBC + B PI+ P 6/68+ | BARTSCH &8 CERN bs-m ~-NP 4KEPPEL ,GROTE,BOTTCHER,+  (AACH#BERL#CERN) JP
" (1700.0)  (16.0) BOESEBECK 68 HBC + 8.0 PI+ P,PI+F  0/67 | RISWAS 68 PREPRINT -ATHENS +CASON,GROVES,KENNEY,POIRIER® (NTRDAME )
" 1660, CASO 1 68 HBC - 11 PI- P 6/68% | BOESEBEC 68 NP B 4 501 BOESEBECK, DEUTSCHMANN, + ( AACHEN+BERL IN+CERN)
M. 11680.0) CASO 1 68 HBC - 11 PI-P, PI-F 6/68% | CASO 1 68 NC 54 A 983 +CONTE+CORDS+DIAZ+  (GENCVA+HAMB+MIL#SACL)
.o (1710.0)  (22.0) CNOPS 68 DBC + 8.0 PI+Cy3 PI 9/68% | CASO 2 68 VIENNA ABS. 325 +CONTE,CORDS,RATTI+ (GENOA+HAMB+MILAN+SACL)
N 1650.0 w;;keoo 68 HBC = 13-20 PI-P,PI-F. 9/68% | CNOPS 68 VIENNA ABS. 210 +HOUGH,COHN,BUGG+ (BNL+ORNL#ORUC+TENN+PENN)
M 1610. 19. MSA 68 nac = 8.0 PI-Py PI-F 11/67 | FERBEL 68 PREP.-PHILA.CONF T.FERBEL {ROCHESTER)
“oQ 11670.0}  (18.0) ST 68 HAC 4.3 K~P,LMBD.SPI 9/68% | [OFFREDOG 68 PRL 21 1212 +BRANDENBURG ,BRENNER ,EISENSTEIN+  (HARVARD)
MoQ OBSERVED IN (OMEGA PI+ PI-) auv NOT IN (OMEGA m-m o) LAMSA 68 PR 166 1395 +CASON+BISWAS+DERADO+GROVES+ (NOTREDAME) .,
“ . YosT 68 VIENNA ABSe 65 +YODH,EINSCHLAG,CAY,GLASSER (MARYLANO}
M AVG 163304736 © 9.0898 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2)
(SEE 1DEOGRAM BELOW ) sesees
ssease
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MESON RESONANCES

Data in parentheses have not been included in our averages.
" 108. 40. uusssascx s HeC o 8 Ple P 67680
45 PHI (1650,9PG= =) I=0 W oe 1200.0) HBC  011.0 PI-P,2 PI  9/68%
W oe (173.0)  (65.0) cuuvs as DBC 0 8.0 PI+D,PI+PI~ 9/68%
PRELIMINARY EVIDENCE,OMITTED FROM TABLE "I (200.0)  (00.0) CRENNELL 68 HBC - 6.0 PI- P 97684
(1650) THIS ENTRY CONTAINS NEUTRAL 3 PI ENHANCEMENTS FOR WHICH W . (200.0)  (00.0) CRENNELL 68 HBC 0 6.0 Pi- P 97680
A (RHO O PI O) DECAY MODE HAS BEEN SUGGESTED. IF TRUE, W (79.0)  (70.0)  (25.0) CRENNELL 68 HBC ¢~ 6.0 PI-P,KBAR K 9/68¢
070 1=0 SO THAT IT CANNOT BE THE RHO(1650). HOWEVER, THE M 80.0 20.0 JOHNSTON 68 HBC 0 7.0 PL- P 67684
P EXISTENCE OF THE (RHO O PI 0) MODE HAS NOT BEEN PROVEN. W e S
> w AVG 109.9968 25.0588 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.6)
== (SEE IDEQGRAM BELOW )
45 PHI (1650)  MASS (MEV)
N 1636.0 20.0 ARMENISE 68 DBC 0 5.1 PI+C 9/68%
Hoe (1667.0)  (16.0) CNOPS 68 DBC 0 8.0 PI+C,PI RHO 9/68%
...... WEIGHTED AUERAGE = 110.0 # 25.1
ERROR SCALED BY 1.62
PHI (1650) WIDTH (MEV)
45 CHISA = 7.8 CONLEV = 0.049
w 112.0 60.0 ARMENISE 68 DBC 0 5.1 PI+D 9/68% r
W o (118.0)  139.0) CNOPS 68 DBC 0 8.0 PI4C,PI RHO 9/68%
45 PHI (1650) PARTIAL DECAY MODES
DECAY PASSES
I3 PHI (1650) INTO RHO PI 139+ 770
P2 PHI (1650) INTO RHOO PIO 134+ 770
45 PHI (1650) BRANCHING RATICS
RL * PHI (1650) mtomnoo no)/(m«u pn il SRR ‘JOHNSTON 68 HBC
RL * (0.35) (0.0 68 DBC 0 8.0 PI+C 9/68% e e | - “BOESEBECK 68 HBC
——————— \- ‘ARMENISE 6B DBC
sseens ——+—— - - \'6OLDBERG 65 HBC
REFERENCES FOR PHI (1650)
) S )
ARMENISE 68 PL 268 336 +GHIDINI,FORINO+ (BART+BOLCGN+F IRENZ+CRSAY) o o ° o
CNOPS 68 VIENNA ABS. 210 +HOUGH,COHN,BUGG# (BNL+ORNL+ORUC+TENN+PENN) e g 8
cosens cosesene RHO (1650} WIDTH (MEV)
(1650) 15 RHO {1650, JPG= N+) I=1
PN THIS ENTRY CONTAINS THE R1,G(2 PI) ANG k KBAR PEAKS.
o FOR POSSIBLE 4 PI MODES SEE RHO(170C)
qg'—27
CRENNELL 67 SUGGEST JP=3- FROM THE PI P1 SCATTERING ANGLE DISTR. 15 RHO (1650) PARTIAL DECAY MODES
———— nscn VASSES
3 RHU (1650) INTO PI PI 139+
RHO (1650) HMASS (MEV) P2 * RHO (1650) INTO 4P1 139+ 139
15 RHO (1650) $ [ RHO (1650) INTO K KBAR 497+ 497
" 1700.0  100.0 BELLINI 65 HLBC 0 6.1 PI-P 6766
" 1640.0 FORINO 65 DBC 0 4.5 PI+D 6766 ————ae
" 1670.0 30.0 GOLDBERG 65 HBC 0 6 PI+D, 8 PI-P
M C  50(1630.) CRENNELL 67 HBC - 6.0 PI- 3/67 15 RHO (1650) BRANCHING RATIOS
700. CRENNELL 67 HBC® 0 6.0 PI-P 3767
BOE TOUITONNELL 68 1S UPDATING CF CRENNELL 67 Rl ® RI MESON FRACTION [NTO ONE / THREE / FIVE OR FCKE CHARGED TRACKS
MR 11630.) 15.) DUBAL 67 MMS = T,11.5,12P1- P 7767 | R1 0.37 / 0.59 / 0.04 FOCACCI - 0/66
R RI PEAK FROM CEQN MMS EXPT. DECAY MODES AND G PARITY UNKNOWN.
MR NOTE THAT THE RL HAS MUCH SMALLER WIDTH THAN THE OTHER ENTRIES. R3 » RHO(1650) INTU (K KBAR) / (2 PI)
oo 11680.0)  (20.0) POIRIER 67 HBC 0 8.0 PI- P 11767 R3 INDICATION SEEN EHRLICH 66 HBC +-0 7.9 Pl- P 3/61
u 1683 13. ARMENISE 68 DBC 0 5.1 Pl+ D 6/68% | R3 PROBABLY SEEN ABRAMS 67 HBC 0 4.25 K- P 6/67
N (1737.0)  (35.0) ARMENISE2 68 DBC 0 9.0 PI+ D 9s68e | R3 C 0.10 OR LESS ENNEL 67 HBC 6.0 PI-P 4767
H 1620. 20. BOESEBECK 68 HBC ¢ 8 Pl+ P 6/768% | R3 C CRENNELL 68 IS UPDATING CF CRENNELL 67
M. (1750.0) CASO 68 HBC  011.0 PI-P,2 PI  9/68% | R3 ¢ (0.08)  (0.08)  (0.03) CRENNELL 68 HBC 6.0 PI- P 9/68%
Mo (1707.0) (1640} CNOPS 68 DBC 0 8.0 PI+C,PI+PI~ 9/68%
u . (1720.0)  {20.0) CRENNELL 68 HBC 0 6.0 PI- P 3408y 1addd 4 Ty
M. (1640.0)  (25.0) CRENNELL 68 HBC =~ 6.0 Pi- 9/68%
noe (1640.0)  (20.0)  (25.0) CRENNELL 68 HBC +- 6.0 PI-P,KRAR K  9/68¢ REFERENCES FOR RHO(1650)
o . OHNSTON 68 HBC O 7.0PI-P 6/68¢%
" }"55.0‘ . .“" ° . J BELLINI 65 NC 40 A 948 BELLINI,DI CORATO,DUIMING,FIORINI (KILANO)
. .2795 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.6) FORINO 65 PL 19 65 FORINO,GESSAROLI +  (BCLCGNA+ORSAY4SACLAY)
"o 1ee0-0614 l}sis ?nscmnoeuuu ) GOLDBERG 65 PL 17 354 GOLDBERG+(CERN+PAR[S+ORSAY +M ILANO+CEA-SACL)
EHRLICH 66 PR 152 1194 R. EHRLICH,W.SELGVE,H.YUTA  (PENNSYLVANIA)
FOCACCI 66 PRL 17 890 CERN MISSING MASS SPECTROMETER GROUP {CERN)
LEVRAT 66 PL 22 Ti4 CERN MISSING MASS SPECTROMETER GROUP (CERN)
ABRAMS 87 PRL 18 620 +KEHOE ¢GLASSER+SECHI~Z0RN+WOLSKY (MARYLANO)
UEIGHTED AUERAGE = 1660.1 ¢ 11.3 CRENNELL 67 PRL 18 323 +HOUGH | KALBFLEISCHsLAL, BACHFAN®  (BNL,CCNY) [ JP
ERROR SCALED BY 1.58 DUBAL 67 NP B3 435 CERN MISSING MASS SPECTROMETER GROUP (CERN)
- 7. CONLEV = 0.058 ALSO 68 THESIS 1456 L.DUBAL (GENEVE)
cfise = 7.5 POIRIER 67 PR 163 1462 +BISWAS,CASON,DERADO ,KENNEY+ (NOTRDAK+PENN)
ARMENISE 68 NC 54 A 999 +FORINO+CARTACCI+(BART¢BOLCG+F [RENZL+CRSAY) [
ARMENIS2 68 VIENNA ABS. 412 ARMENISE,FORINO,CARTACCI+ (BARI+BGNA+FIRZ)
BOESEBEC 68 NP 8 4 501 BCESEBECK,DEUTSCHMANN, + (AACHEN+BERL IN+CERN)
cAsO 68 VIENNA ABS. 907 +CONTE,RENZ,CORDS+ (GENCVA¢HAMB+MILA+SACL)
CNOPS 68 VIENNA ABS. 210° +HOUGH,COHN,BUGG+ (BNL+ORNL#ORUC+TENN+PENN)
CRENNELL 68 VIENNA ABS. 148 +KARSHON,LAI,SCARR,SKILLICCRN (BNL)
JOHNSTON 68 PRL 20 1414 +PRENTICE, STEENBERG , YOON (TORONTO+WISC)
eeese sesesnees Sreresenr sarenne
st RS04 SEEESENEL V560800
P (1700) 38 RHO(1700,PG= +) [ = 1 OR 2
e oo et THIS ENTRY CONTAL 1 2RHD, OME
......BDESEBECK 68 MBC HIS ENTRY CONTAINS 4P1, RHO 2P[, 2RHD, OMEGA PI, AND K*KBAR
C ... ARMENISE 6B DBC ENHANCEMENTS, AND THE R2.
- -6OLDBERG 65 HBC c————
BELLINI 65 HLBC
38 MASS (MEV)
> 2 e Q “ 80 1717. YSZ 67 HBC OSEE NOTE R BELOW 5/6T
o ° o o K R SEEN IN 2. s-; PBAR P. zvnzn-,uun Oe102 PI4PI- PAIRS IN_RHDO BAND
2 @ 4 o . K (1700.) 61 - T,11.5,12P8~ P 7/617
a - “ « L PEAK ;nun cERN MMS EXPT. DtcAv -uoss o a PARITY UNKNOWA.
RHD (1650) MASS (MEV) oK FRENCH 67 0 3,3.6 PBAR P 1767
0 MoK cssuveu N NEUTRAlth KBAR) nnnE e~ unnv unxuowm
LI 11700.0) (22 HBC -~ 16.0 PI- P 9/68+
[ 1720. mun 66 nBe + 7, 8.5 PI+ P 6768%
e (1710.) (z;.) BISWAS 68 HBC - 8 Pl- P 6/68¢
X c (1720.01 CASO 1 68 HBC - 11.0PI-P,RHO 2PI 6/68%
15 RHO (1650) WIDTH (MEV) noC (1670.0) usn ! ae nac - 11.0 PI-P, 4PI  6/68%
LI (1700.0) 11.0 PI~ P 9/68%
W 40.0 FORINO 65 DBC 0 4.5 PleC 6766 | w SEEN IN RHO- PI- PI+ AND Ruu— nuuo (onEcA” ANHSELEC'ED)
W 180.0 40.0 SOLDBERG 65 HOC o 6 PI+D, 8 PI-P M € CASD 2 68 IS UPDATING OF CASO 1 68
N R - LESS VRAT 66 MMS - 7,12 PI- P Tr67 MG 18(1630.0) caso 2 68 HBC - 11.0 PI- P 9/68¢
N OR R1 PEAK FROM CERN MNS expTe oeuv PODES ANB s uunv ummmm. u oa SEEN IN THE OMEGA PI- SysTE
¥ C 50 (100.) CRENNELL 67 Hi 3761 two g (1675.0) ) JUHNSTUN 68 HBC - 7.0 PI- P 6/68s
W C 70 (200.) CRENNELL 67 nac "o 60 piop 3767 fn oy NOT SEPARATED  PAOM 2 PI DECK
N oC CRENNELL 68 IS UPDATING OF CRENNELL 67 " e e
W 1226.0)  {68.0)  (46.0) POIRIER 67 HBC 0 8.0 PI- P 11/67 M AVG 171705365~ 6.3433  AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
" 188, 49. ARMENISE 68 DBC 0 5.1 PI+ D 6/68¢
W oe (131,00 (20.0) ARMENISEZ 68 DBC 0 9.0 PL+ D RYZUTS [— . " — . —
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MESON RESONANCES

Data in parentheses have not been included in our averages.

38 WIDTH (HEV) R(1750) 3 wiursor 1=1
"I EVRAT MS - 7-12 PI- P 1767 3 THIS ENTRY CONTAINS [=1 PEAKS AND THE R3 PEA
W M R2 pe:x FROM celu uus EXPT, oe:Av MODES ANO G PARITY UNKNOWN. NOT A FIRMLY ESTABLISHED RESONANCE - ONTTTED Fao TABLE
" 80 40 12. DANYSZ 67 HBC  OSEE NOTE R BELOW S/&7
MR SEEN IN 2.5-3 PRAR P. 2P10201- o HITH 0012 PLePL- PAIRS IN RHOO BAND —————
W o (180.0)  (50.0) BALLAN 68 M - 16.0 PI- P 9/68¢
" loo. 35 BALTAY 68 NBC + T, 8.5 PI+ P 6/68¢ 39 RI1750) MASSIMEV)
"I (162.) 15800 (40.) BISWAS 68 HBC - 8 PI- P 6/68¢
v C 1120.0) CASO 1 68 HBC = L1.0 PI-P, 4P1  6/68% | N 1748, 16. DUBAL 6T MHS = T,11.5,12 PI- P 7767
W c 1100.0) chso L eswmc - LLLgPLop Ru0 201 6r68e | N F (1740.) FRENCH 67 HBC (KO K+-) 3-4 PBAR P 7/67
W C (200.0) CASO 0 9/68e | M F SEE FIG. 9 OF FRENCH 67
W SEEN IN RHO- PI- PI+ AND RHO- RHOO (onzcn nriSeEcTeD)
W C  CASO 2 68 IS UPDATING OF CASO 1 68 -
W 0 18 (60.0) CASO 2 68 HBC - 11.0 PI- P 9/68¢
w o SEEN IN THE OMEGA PI- SYSTEM 39 RU1750) WIDTH (MEV)
"] (90,0 0) JOHNSTON 68 HBC - 7.0 Pl- P 6/68%
w 3 NOT SEPARAIED FROM 2 PI DECAY " 38.  OR LESS LEVRAT 66 MNS - 7,12 PI- P 1761
L] -
W AVG 4603112 18,4076 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.6) d
(SEE 1DEOGRAM BELOW )
39 R(1750) BRANCHING RATIOS
RY ¢ "3 MESON FRACTION INTO ONE / THREE / FIVE OR PCRE CHARGEC TRACKS
WEIGHTED AUERAGE = 46.3 2 18.4 R} ¢ <14 /  0.80 / 0.05 FOCACCI _ 66 MHMS 766
ERROR SCALED 8Y 1.62 23 € RACTION INTO ONE CHARGED PROBLLARGER THAN GIVEN ABCVE. CF.OUBAL+67
CHISA = 2.6 CONLEV = 0.108 soress eecrcerse seerarne
REFERENCES FOR R (1750
FOCACCI 66 PRL 17 890 CERN FISSING MASS SPECTROMETER GROUP (CERN
LEVRAT 66 PL 22 Tl4 CERN MISSING MASS SPECTROMETER GROUP (CERNI
DUBAL 67 NP B3 435 CERN MISSING MASS SPECTROMETER GROUP (CERN)
FRENCH 67 NC 52A 442 +KINSON+HCDONALD+R I0DIFORD+ (CERN+BIRM)
srese
‘« eoee
L) (1830)
A,120 K®K ETA OR RHO (1830) G=sl (JPG= ¢} 1x0 OR GREATER
YHIS ENTRY CONTAINS & PI AND K PI KBAR AND THE R4 NMS PEAK.
—————3 415 ONLY A 3 STANDARD DEVIATIONS EFFECT.
OMITTEC FROM TABLE.
——+——\/ ‘BALTAY 6B HBC
B R (DANYSZ 67 HBC
42 MASS (MEV)
> S S S 5 S
o o o o o ° ) 110 1832, NYSZ 67 HBC  OSEE NOTE R BELUW 5/67
w w ] @ 2 MR SEEN IN 2.5-3 FBAR °. szozvl-.ulvu 0,1,2 rloPl- PAIRS [N RHOO BAND
"o (1830.) (15.) DUBAL 67 M - Te11.5,12.P1- P 6/68%
- R rlsstc MASS R4 PEAK,FINAL S'A'E UNKNOWN
RHO(17001 WIDTH " 1 67 HBC _ OSEE NOTE K BELCW 7/67
R K SEEN IN 3.-3.6 PBAR P TG (KS KO PIO...). G PARITY UNKNOWN
L .
38 RHO (1700) PARTIAL DECAY MODES M AVG  1829.6000  5.3666 AVERAGE (ERROR INCLUDES SCALE FACTCR OF 1.0
DECAY PASSES B
P1 RHO(1700) INTO 4 PI 139+ 139+ 139+ 139
P2 RHO(1700} INTO A2 PIL 13941305 42 WIDTH (MEV)
P3 RHO(1700) [NTO OMEGA P1 139+ 783
2 RHO(1700) INTO PHI 1019+ 139 " 110 a2, 1. NYSZ 67 HBC  OSEE NOTE R BELOW 5/67
[ RHO(1700) INTO 2 R0 770+ 770 W R SEEN IN 2,5-3 PBAR P. zv:ozv:-.ulvn 0s1,2 P1+PI~ PAIRS [N RHOO BAND
" 30.0 OR LESS DUBAL 67 MMS = To11.5,12 PI-P  6/68¢
B "I nlssluc MASS Ri PEAK,FINAL STATE UNKNOWN
" 2 ENCH 67 HBC _ OSEE NOTE K BELCW T7/67
38 RHO(1700) BRANCHING RATIOS N K SEEN IN 3.-3.6 PBAR P TO (KS KC Pl0ssde G PARITY UNKNOWN
w - -
Rl * R2 uescn ruAcrlou INTO ONE / THREE / FIVE OR MCRE CHARGEC TRACKS WAV 43,4892~ 9.9235 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R1 56 / 0.01 FOCACCI 0/66
R2 * RHO(1720)4- INTO (PL14~ A20)/(ALL Ple- PI+ PI- PIO)
RZ * (WITH A20 INTO (PI+ PI- vlov) 42 PARTIAL DECAY MODES
R2 * NOT SEEN BALLAM 68 H - 16.0 PI- P 9/68¢
R2 0.40 0.20 BALTAY 68 uac 4+ 7,8.5 PI+P 6/68% DECAY FASSES
R2 NOT SEEN JOHNSTON 68 HBC - T PI- P er68e | p1L ETA OR RHO (1830) INTO & P1 139+ 139¢ 139+ 139
P2 ETA OR RHO (1830) INTO RHO PI PI 139¢ 139+ 770
R3 RHOI172014- INTO (P] OMEGA)/(ALL PLs~ Pl¢ PI- P10} P3 ETA OR RHO (1830) INTO RHO RHO 170+ 770
R ¢ H OMEGA INTO(PI+ PI~ PIO) 4 ETA OR RHO (1830) INTO K KBAR Pl 1344 497+ 497
R3 * wan 0 BALLAM 68 HBC = 16.0 PI- P 9/68¢
”3 0.25 0.10 BALTAY 68 HBC ¢ 7-8.5 PI+P 5768% | seeses sessseee
R3 .25 0.10 JOHNSTON 68 HBC =~ 7.0 PI- P 6/68¢
"3 ] . REFERENCES
R3 AVG .2500  .0707 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
DANYSZ 67 PL 24B 309 +FRENCH+KINSON+STMAK+ {CERN+LIVERPOOL )
Re % RHO(1720)4- INTO (P1 PHI)/(ALL PI+- PI+ PI- P10} DUBAL 67 NP B3 435 CERN MISSING MASS SPECTROMETER GROUP (CERN
Rs @ 0.11 OR LESS EHRLICH 68 HBC +  7,8.5 Pl+P 6/68% ALSO 68 THESIS 1456 L.0UBAL (GENEVE
4 4R + RN+BIRM
RS o RHO(1720)4= INTO (RHO ZPIII(ALL F. FRENCH 67 NC 52A 442 +KINSON+MCDONALD+R1DDIFORD (CERN+BI
RS CONSISTENT WITH 1. 1 68 HBC - 11 PL- P 6/68% | seasee eresnenen
R6 * RHO(1720)4= INTO (RHO: anooy/(ALL RHO 2P1) ’ seesenes
- -
R6 ¢ (0.48)  (0.16) 1 68 HBC =~ 11 PI- P 6/68¢ ¢A,130“830)
PHI OR PI (1830) G=-1 (JPG= =) I=0 OR GREATER
R7 * RHO(1720)  INTO (2 RHO) / (ALL 4PI
R7 o SEEN DANYSZ 67 HBC O 3-4 PBAR P 5/68¢ THIS ENTRY CONTAINS OMEGA PI PI AND K P1 KBAR AND THE R4 PEAK.
R7 ¢ 33 (0.83) (0.30) BALLAM 68 HBC =~ 16.0 PI- P 9768+ ——> R4 IS ONLY A 3 STANDARD DEVIATIONS EFFECT.
RT ¥ SEEN BALTAY 68 HBC ¢  7,8.5 Pl+ P 6/68% 1=1 IF (OMEGA RHO) MODE EXISTS.
LI SEEN JOHNSTON 68 HBC = 7 PI-P 6/68¢ OMITTED FROV TABLE.
R8 * RHO(1720)4~ INTO (PI¢- 2P1+ ZPl- PIOV/UALL PLe- PLs PI- Plo) B
re 0.15 OR LESS 68 HBC ¢  7,8.5 Pl+ P 6/68¢
43 MASS (MEV)
RO RHO(1720)4- INTO (PI+- PIO) / e ere vlo PI- P10}
R9 D 0.08 OR LESS BAL HBC ¢  7-8.5 Pl+ P er68e | m ¢ (1848.) (i HBC 0 3,3.6 PEAR P 1767
R9 D USING DATA OF DEUTSCHMANN §5 ON PISP 10 Ple PLO P 6/68¢ | 0 unsskvEc N lDHEGA Ple PI-) (ann vuss:va 10KEGA RHO(0))) MCDE
. oK 12.) FRENCH HBC 0 3,3.6 PBAK P 1767
o-oon' 20044040 200sR0e “ K uasznvw IN le KO PI0...) MODE (G-PARIYV UNKNOWN )
: MM (1830.1 (15.) oUBA 67 MNS = 7,11.5412.P1- P 6/68%
REFERENCES FOR RHO(1700) NN NI3SING MASS Ré PEAKLFINAL STATE UNKNCHN
DEUTSCHM 65 PL 18 351 H.DEUTSCHMANN ET AL (AACHEN+BERLIN¢CERN) e
FOCACCI 66 PRL 17 890 CERN MISSING MASS SPECTROMETER GRCUP (CERN)
LEVRAT 66 PL 22 Tl CEKN KISSING WASS SPECTROMETER GROUP (CERN) 43 WIDTH (MEV)
DANYSZ 67 PL 248 309 +FRENCH#KINSON+SIMAKS (CERN+LIVERPODL)
OUBAL 67 NP 83 435 +FOCACCI+KIENZLE+LECHANOINESLEVRAT+ (CERN) ¥ 0 . (2 0 3,3.6 PBAR P 1761
ALSO 68 THESIS 1456 L.DUBAL (GENEVE) “ 0 0BSERVED TN (OHEGA Ple PI-) IANB rosslaLv (unscn RHO(0))) MCOE
FRENCH 67 NC 524 442 +KINSON+MCDONALD+RIDDIFORD® (CERN+BIRM) WK (50.) 12041 REN 0 3-4 PBAR P 1767
WK nusenvsn IN (kS KO P10..e) nnus s 9AR|TV uNKNnIhl
BALLAM 68 VIENNA ABS. 919 +BRODY,CHADNICK,GUIRAGOSSIAN,LEITHe (SLAC) o 7 M - To11.5,12 PI-P  6/684
BALTAY 68 PRL 20 887 4KUNG#+YEH¢FERBEL®  (COL¥BROCH+RUTG+YALE) I=1 " NISSING HASS' 2 PEAK,FINAL svnve UNKNOWN
BISWAS 68 PREPRINT +CASON,GROVES s KENNEY yPOIRIER+ (NTRDAME)
CASO 1 68 NC 54 A 983 +CONTECORDS#DIAZ+  (GENOVASHAMB#NIL#SACL) | —=-ee
CASO 2 68 VIENNA ABS. 325 ocnurs,cuuos.aArrxo (GENOA‘NAHBOH!LANOSACL!
EHRLICH 68 QUT.BY BALTAY 68 R.EHRLIC (RUTGERS) 43 PARTIAL DECAY MODES
JOHNSTON 68 PRL 20 1414 ovusnilcs.svesnssna.voou ('nRCNTDONISCIlJP
DECAY PASSES
3 PHI (1830) INTO 5 PI 139+ 139+ 139+ 139
senesnes P2 PHI (1830) INTO OMEGA PI PI 139+ 139+ 783
P3 PHI (1830) INTO ONEGA RHO 783+ 770
P4 PHI (1830) INTO K KBAR PI 1344 497+ 497
*esses seetet e
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Data in parentheses have not
REFERENCES
DANYSZ 67 NC S51A 801 DANYSZ4+FRENCH+SINAK CERN)
DUBAL 67 NP B3 435 CERN llSSlNG MASS SPECTROMETER GROUP ICERN)
ALSO 68 THESIS 1456 L.0l (Gl E)
FRENCH 67 NC 52A 442 OKINSUNOHCDONALDORIDDIFDRDO ICERN'BIRN)
TE8EEE
TEE IS
s('930) 31 S(19304JPG= ) I=1 0R 2
THIS ENTRY CONTAINS, BESIDES THE S$(1930) SEEN BY
3 CHIKOVANI 66 WITH A MMS, VARIOUS OTHER PEAKS NEARBY.
31 S (1930) MASS (MEV)
L] 1929 o 14.0 CHIKOVANI 66 MNSP = 12.0 PI-P 8766
N 0. 40. BOESE!ECK 68 HBC + 8 PI+ P,PI+ PI0 6/68%
L] c (1985 0) CA 68 HBC - 11.0 PI- P 9/68%
L] c SEEN IN RHO- PI+ PI- (OMEGA ANTISELECTEDI
L] 1945.0 CLINE 68 HBC «3=.7 PB P ELAST 9/68¢
L] 1925.0 CLINE 68 HBC «3=.7 PB P ELAST 9/68%
L e e e s o o o e e
Ll AVG 1925.8352 13.2140 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.01
31 S (1930) WIDTH (MEV)
W 35.0 OR LESS CHIKOVANI 66 MMSP - 12.0 PI-| 8/66
W 216. 105 BOESEBkCK 68 HBC 4 8 PI+ P.Plo P10 &/68%
W 4 1100.0) 68 HBC - 11.0 P 9/68%
W < SEEN IN RHO- PI+ PI- (DHEGA ANTISELECYEDI
L] 22.0 68 HBC «3=.7 PB P ELAST 9/68%
W 10.0 CLINE 68 HBC «3-.7 PB P ELAST 9/68%¢
31 DISIGMA)/DIT) ( MICRODBARNS/(GEV/C)#s2 )
cs 35.0 12.0 FOCACCI 66 MMS «22 LTE T LTE 36 9/66
REi A 22
REFERENCES FOR S119301
CHIKOVAN 66 PL 22 233 CERN MISSING MASS SPECTROMETER GROUP (CERN)
FOCACCI 66 PRL 17 890 CERN MISSING MASS SPECTROMETER GROUP (CERN)
BOESEBEC 68 NP B 4 501 BOESEBECK ¢ DEUTSCHMANN, ¢ { AACHEN+BERLIN4CERN)
CASO 68 VIENNA ABS. 325 +CONTE,CORDS,RATTI+ (GENOA+HAMB4MILAN+SACL)
CLINE 68 PRL 21 1268 +ENGLISH,REEDER, TERRELL,TWITTY (WISCONSIN)
aeears
55 %% SEEEEEES
T(2'95) 32 T(2200.4PG= ) I=1 OR 2
THIS ENTRY CONTAINS, BESIDES THE T(22C0) SEEN BY
CHIKOVANI 66 WITH A MMS, VARIOUS OTHER PEAKS NEARSY.
_
32 T(2200) MASS (MEV)
M 2195.0 15. 0 ﬂHIKOVANl 66 MMSP =~ 12,0 PI-P 8/66
L] 8 {2190.) {5 AMS 67 CNTR S CHANNEL NBAR N 7767
M B SEEN AS BUMP IN I =1 STATE. HIDYN HUCH LARGER THAN IN THE MMSP EXPT.
M 8 SEE ALSU CBOP&R 6!-
M ALLES-BCR 67 HBC 0 5.7 PBAR P 12/66
M A ALLES BDRELL! 67 SEE NEUTRAL MODE ONLY (PI+PI-PIO)
N 219 10.0 CL TUN 67 HBC 4~ Z.SPBARpAZODKEGA le7
L] [+ IZZO0.0l 68 HBC - 11.0 PI- P
N [+ SEEN IN RHO= PI+ PI- (DN&GA ANT[SELECTED)
L] -
L} AVG 21?6.0!16 7.0050 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
32 T{2200) WIDTH (MEV)
L] 13.0 OR LESS CHIKGVAN( 66 MMSP = 12,0 PI
W B 8 ABRAMS 6T CNTR s CHANNEL NBAR N 7/67
L B SEE NUVE B UNDER T(2200) MASS ABOVE :
w 52. LES BOR 67 HBC 0 5.7 PBAR P 12766
w c (l 0 68 HBC = 11.0 PI- P 9/68%
L] c SEEN IN RHO- PI+ PI- (UMEGA ANY!SELECTEDI
32 D(SIGMA)/D(T) ( MICROBARNS/(GEV/C)#%2 )
Ccs 29.0 10.0 FOCACCI 66 MMS .22 LTE T LTE .36 9/66
32 SIGMA (MB) FOR FORMATION BY NUCLECN ANTINUCLEON
cs 6. ABRAMS 67 CNTR S CHANNEL NBAR N 7/67
LRI R
REFERENCES FOR T(2200)
CHIKOVAN 66 PL 22 233 CERN MISSING MASS SPECTROMETER GROUP [CERN)
FOCACCI 66 PRL 17 890 CERN MISSING MASS SPECTROMETER GROUP (CERN)
ARRAMS 67 PRL 18 1209 +COOL+GIACOMELLI+KYCIA+LECNTIC+LI+ (BNL)
ALLES-BC 67 NC 50 A 776 ALLES—-BURELLT,FRENCH,FRISK,+ {CERN+BONN) G==
caso 68 VIENNA ABS. 325 ¢CONTE,CORDS,RATTI+ (GENOA+HAMB+MILAN#SACL)
CLAYTON 67 HEIDBG.CONF.Po57 +MASGN,MUIRHEAD,FILIPPAS+ (LIVPOQL+ATHENS)
COOPER 68 PRL 20 1059 +HYMAN MANNER » MUSGRAVE , VCYVODIC (ANL)
crrors
borbend
NNI.°(2380)Nnm(uwlum)
> EVIDENCE FOR RESONANCE PRELIMINARYe
OMITTED FROM TABLE.
41 MASS
L] 2380. 10. ABRAMS 67 CNTR S CHANNEL NBAR N T7/67

MESON RESONANCES

T/67

been included in our averages.
W 140. AL wiom ABRAMS 67 CNTR S CHANNEL NBAR N T/67
41 SIGMA [MB) FOR FORMATICN BY NUCLECN ANTINUCLEON
cs s 2.} ABRAMS 67 CNTR
LAl 1] 2e8EE8 88
REFERENCES FOR N NBAR (2380)
ABRAKS 6T PRL 18 1209 4COUL+GIACOMELLI+KYCIA+LECNYIC+LI+ {BNL)
58088
Laad i id

u(2380)

33 U(2380,JPG= ) I=1 OR 2

THIS ENTRY CONTAINS (A2 OMEGA)s N NBAR (I=1), AND

» THE U {MMS) PEAK.
33 U(2380) MASS (MEV)

L 2382.0 26.0 CMIKOVANK 66 MMSP - 12.0 P

M -} 12345.) {10.) ABRAMS 67 CNTR S CNANNEL NBAR N
L] 8 SEEN AS BUMP lN !'l STATE. HIOTN MUCH LARGER THAN IN THE MMSP EXPT.
M 2380.0 l o0 LAYTON 67 HBC 4~ 2,.5PBAR, A2+0MEGA
) . o o o

M AVG 2380. 959 9.2308 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

33 U(2380) WIDTH (MEV)

30. OR LESS CKIKUVANI 66 HHSP - 12.0 PI-

w 8 .} MS NTR S CHANNEL PBAR N
L 8 SE[N AS BUMP IN I=1 STATE. HIDTH HUCN LARGER THAN IN THE MMSP EXPT.
33 D(SIGMA)/DIT) ( MICROBARNS/(GEV/C)*+2 )
cs 42.0 14.0 FocCACCT 66 MMS .28 LTE T LTE 36
33 SIGMA (MB} FOR FORMATION BY NUCLECN ANTINUCLEON
cs (3.1 ABRAMS 67 CNTR S CHANNEL NBAR N
33 U MESON BRANCHING RATICS
RL o U= MESCN FRACTION INTO ONE / YHREE / FIVE Ol ﬂClE CHARGED TRACKS
RL 0.30 7 0445 7 0.25 FOCACCI 66 MM
seesee *
REFERENCES FOR U{2380)
CHIKOVAN 66 PL 22 233 CERN VISSING MASS SPECTROMETER GROUP (CERN)
FOCACCI 66 PRL 17 890 CERN MISSING MASS SPECTROMETER GRUUP (CERN)
ABRAMS 67 PRL. 18 1209 +COCL+4GIACOMELLI+KYCIA+LECATIC+LI+ IBNL)
CLAYTCN 67 HEIDBG.CONF.P.57 +MASON,MUIRHEAD,FILIPPAS+ (LIVPOOL+ATHENS)
sesee
08

K

K MESCN (JP=0-) 1=1/2

SEE LISTINGS OF STABLE PARTICLES

5584 % *
poopees
K (725) 17 KAPPA (725,0P= ) I=1/2
EVIDENCE NOT COMPELLING. OFITTED FROM TABLE.
FOR A COMPILATION, SEE APPENDIX A OF JAN 67 EDITION
RMP 39, 1) OF THIS DATA SUMMARY.
SEE ALSO ROSENFELD, PROC.1968 UNIV.OF PENN.CONF.ON MESON SPECTRUSCOPY
L 21]
SESEeE
*
K (892) 18 K¢ (890,JP =1- ) I=1/2
18 K+ (890) MASS (MEV]
X 898.0 5.0 CHADWICK 63 HBC + 1.5 K+¢P
" 891.0 3.0 FERRQ-LUZ 65 HBC + 3.0 K+P
" 895. 3. BOMSE 67 HBC + 2.3 K+P
H 891. 2. DE BAERE 67 HBC + 3.5 K¢P (KO PI+)
“ 892.5 2.5 DE BAERE 67 HBC + 3.5 K¢P (K+ PIC
" 898, 4 SALLSTROM 67 HBC + 3. K+ P (KO PI+
" 883, S SALLSTROF 67 HBC + 3. K+ P (K+ P10
8 890, 2. BARLOW 67 HBC +- 1.2 PRAR P
H 889. 3. BARLOW 67 HBC 4~ 1.2 PBAR P
u 896.0 5.0 CONFORTO 67 HBC +- 0. PBAR P
u 3870 891.0 1.0 WOJCICKIL 64 HBC = 1.7 K=P
H 889.5 2.5 ADELMAN 65 HBC = 1.5 K-P
H 895.0 3.0 GELSEMA 65 HBC = 1.5 K-P
" 893, 4. ADERHOLZ 68 HBC - 10 K- P
® 891, 4e FICENEC 68 HBC = 1.3 K-P (K=P10}
H 887. 3. FICENEC 68 HBC = 1.3 K-P (KOPI-)
u 896.0 4.0 SCHWEINGR 68 HBC = 4.1 K-P
M 892.0 2.0 SCHHEINGR 68 HBC = 5.5 K-P
u ceeccsseens
M AVG 891.4197 45778 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
" 200 880.0 ALEXANDER 62 HBC + 0 2.2 PI-P
" 895.0 2.0 FERRO-LUZ 65 HBC + 0 3.0 K+P.
" 895.0 WANGLER 65 HBC + 0 3.0 PI- P
N 894, Se FRENCH 67 HBC +-0 3-4 PBAR P
" ceceese . -
M AVG 89448621 18570 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0

8766
1767

0/67

8/66
1767

9/66

1767

0/66

7767
T/67
T/67
/67
T/67
11766
11766
9/67

6/66
6/68!
9767
9/67

9767
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Data in parentheses have not been included in our averages.
REFERENCES
1 200 592:0 20 KRAERER 63 MBC  § 503 Kep DE BAERE 67 NC 51 A 401 +DEBAISIEUX,GOLDSCHMIDT-CLERM.+ (CERN+BRUX)
" 159 ses.0 SETH 63 MBC 0 223 Pree TRIPPE 68 UCLA-1024 +CHIEN, HALANUD , MELLEMA, SCHLE INy SLATER(UCLA) O+
u 899. 4 BARLON 67 HBC 0 1.2 PBAR P 11766
N 897. 4 BARLON 67 HBC 0 1.2 PBAR P 11768 | seever hosoeded
" 889.0 5.0 CONFORTO 67 HBC 0 0. PBAR P 9767
" 894.7 1.3 DAUBER 67 HBC 0 2.0 K- P 12766
" 892.0 4.0 GEORGE 67 HBC 0 5.0 K+ P 11767
" 895. 2. FICENEC 68 WBC 0 1.3 K- (K-PL4) 9/67 K;/g (1175) 26 xa 372 t1ars,0e= 2 12322
" 896.0 4.0 SCHWEINGR 68 HBC 0 4.1 K-P 976
. EVIDENCE NOT COMPELLINGs OMITTED FROM TABLE.
" 903.0 4.0 SCHWEINGR 68 HBC 0 5.5 K-P er B I R S R L
e e e e e -
N AvG 894.7266  .9036 AVERAGE (ERROR INCLUDES SCALE FACTOR OF l.1) REFERENCES FOR KA3/2(1175)
T WANGLER 64 PL 9 71 T P WANGLER,A R ERWIN,W D WALKER (WISCONS)
- MILLER 65 PL 15 T4 - MILLER ,KOVACS,MCILWAIN,PALFREY +  (PURDUE)
18 Ke(0] - Ke(+) HASS DIFF. (MEV) ROSENFEL 68 UCRL-18266 A.H.ROSENFELD (PHILAD.CONF. MESON SP.)(LRL)
o 6.3 4.1 BARASH 67 HBC 0 PBAR P 8/67 8438 SEEEESEEE SIRRTEEEE SRS E SN
—————— EEEES SEEEEEES
8 Kk (89
t (890) WIOTH (MEV) K5/2 (1270) 25 xavrzt12e5,0p= ) 12372
" 460 8.0 H K 63 HBC + 1.5 K+
" Pt oo Bk Sapac b lsker EVIDENCE NOT COMPELLING, OMITTED FROM TABLE.
W 50. 5. BOMSE 67 HBC + 2.3 KeP 1767 —————————> FOR A DISCUSSICN SEE ROSENFELD 68
" 56. 4.5 DE BAERE 67 HBC + 3.5 K+P (KO PI+) 7/67
W 53, 8. DE BAERE 67 HBC + 3.5 KeP (K+ PIO) 7/67 REFERENCES FOR K#3/2 (1265)
W 68. . LSTRON 67 HBC + 3. 1761
" s 1o SALLSTROM 67 mBe o i ke p ko mier 16T | erencn 67 Ne 52 442 +KINSON+MCDONALD+R1DDIFORD+ (CERNSBIRM)
¥ “an 7 BARLOW | 67 HBC 4= 1.2 PBAR B 11766 | ROSENFEL 68 UCRL-18266 A.H.ROSENFELD (PHILAD.CONF. MESON SP.)(LRL)
W 43, 9. BARLOW 67 HBC 4= 1a2 PBAR P 1ee |
W 53. 7. BARLOW 67 HBC +- 11766 M oy
W 43, CONFORTO 67 HBC +- 9767 | weeRee
W 3870 46.0 3.0 WOJCICKI1 64 HBC =
W 51.0 3.0 ADELMAN 65 HBC = 6766
W 50.0 15.0 GELSEMA 65 HBC =
8. 7. HBC - o] -
M a5 160 s S S S vl S 4 THERE EXIST MANY PAPERS REPORTING A BROAD I=172 (K PI PI) ENHANCEMENT
M Foo 13, FICENEC 68 HBC - 1.3 K-P (KOPIo) 9767 IN THE MASS REGION 1.23-1.36 GEV. [T IS PROBABLY DUE TO SOME
M a1o0 80 SCWEINGR 68 HOC - 4.1 Kop o767 COMBINATION OF DECK EFFECT AND ONE, TWO, OR THREE REAL RESONANCES.
" s a0 SCHUEINGR 68 MBC = 5.5 X °/67 FOR CONVENIENCE OF PRESENTATION, WE HAVE GROUPED THE CATA UNDER THE NAM
M OF THREE PARTICLES AND ONE PSEUDO-PARTICLE, RESPECTIVELY KA(123C),
60. . ANDER + 0 2.2 PI- KA(1280), KA(1320), AND KA(1200-1350). UNDER THE LAST CATEGURY WE
M 200 0.0 32 SERAGOER b2 MaC p Q22 6766 HAVE LISTED ALL EXPERIMENTS THAT REPORT A BROAD PEAK, WITH A WIDTH
w 40.0 WANGLER 65 HBC + 0 3.0 PI- P 6766 GREATER THAN 100 MEV.
" 60, 10. FRENCH 67 HBC 4-0 3-4 PBAR P 661
W
M 70 60.0 10.0 COLLEY 62 HBC 0 2.0 PI-P
W 200  50.0 5.0 KRAEMER 63 HBC 0 2.3 K+P -
W 150 50.0 SMITH 63 HBC 0 2.3 PI-P
M 13. BARLOW 67 HBC O 1.2 PBAR P 11766 KA (1200-1350) Kat1200-1350) 1=1/2
W 8. BARLOW 67 HBC 0 1.2 PBAR P 11766
W CONFORTO 67 HBC 0 0. PBAR P 9767 :
W 4 DAUBER 67 HBC 0 2.0 K- P 12766 | "z====
W 12, FICENEC 68 HBC 0 1.3 K-P (K=PI+) 9/67
W 51. 11.0 SCHWEINGR 68 HBC 0 5.5 K-P 976 28 KA(1200-1350) MASS  (MEV)
M . ?’:0_ . .lf'? . SCHWEINGR 68 HBC 0 41 kP oset M 200 1280. BERLINGHI 67 HBC +  12.7 K+ P 1/67
R BERLINGHIERT VALUE 15 FROM (ke PL) MODE. THE (K RHO) FASS PEAKS AT 1320
¥ooave 49.7498  1.0657 AVERAGE (ERROR INCLUOES SCALE FACTOR OF 1.0) M AN EFFECT THAT THEY ATTRIBUTE TO KINEMATICS NEAR (K RHO) THRESHCLD.
______ " 1270, APPROX. DE BAERE 67 HBC + 3.5 K¢ P 7767
Mo (1325.0)  (6.0) ABCLV COL 68 HBC —- 10.0 K- P(K 2PI) 9/68%
18 Ke (890} PARTIAL DECAY MODES o (1335.0)  16.0) ABCLV CCL 68 HBC - 10.0 K- P(K NPI) 9/68%
DECAY MASSES T
P1 K INTO K PI 493+ 139
P2 K*(890) INTO (K PI PI) 493+ 139+ 139 28 KA(1200-1350) WIDTH (FEV)
..... - W 200 130. 15. BERLINGHI 67 HBC +  12.7 K+ P 7761
W 200, APPROX. DE BAERE 67 HBC + 3.5 ke P 1767
"I (186.0)  (15.0) ABCLV CCL 68 HBC = 10.0 K- P(K 2PI) 9/68%
18 K+ (890) BRANCHING RATIOS Woe (196.0)  (16.0) ABCLY COL 68 HBC - 10.0 K- P(K NPI) 9/68%
RL o Keleso) INTO Lk PEPD/KPD
R1 0.002 OR LESS WOJCICKIZ 64 HBC = 1.7 K=P -
sonose ererssens renseren 28 KA(1200-1350) PARTIAL UECAY MODES
REF i DECAY MASSES
EFERENCES FOR K PL + KA(1200-1350) INTO K#(890) PL 493+ 139+ 139
P2+ KA(1200-1350) INTO K RHO 493+ 139+ 139
ALSTON 61 PRL 6 300 ALSTCN, ALVAREZ  EBERHARD,GOCD, GRAZIANC (LRL)
ALEXANDE 62 PRL 8 447 ALEXANDER,KALBFLEISCH,MILLER,G SHITH (LRL) S ) o et PEEIE I
Y G o
COLLEY 62 CERN CONF 315 D COLLEY,N GELFAND + (CCLUMBIA+RUTGERS) ey 00 0 N & T PEEIE MR
CHADMICK 63 PL 6 309 CHADMICK | CRENNELL, DAVIES, BETTINI ¢ (OKF4PADU) Ps KA(1200-1350) INTO K PI PI 49T+ 139+ 139
GOLDHABE 63 ATHENS CONF 92 SULAMITH GOLDHABER
KRAEMER 63 ATHENS CONF 130 R KRAEMER L MADANSKY + LIOHNS HOPKINS)
SHITH 63 PRL 10 138 SHITH, SCHHARTZ, MILLER S KALBFLETSCH HUF S (LRL) 25 KAI1200-1350) BRANCHING RATIOS
WOJCICK] 64 PR 135 B 484 STANLEY G WOJCICKI (LRL)
R1 XA11200-1350) INTO Ke(890) PL AND K RHO. LOVERLAPPING BANCS)
WOJCICK2 64 PR 135 B 495 S WOJCICKI,M ALSTON,G KALBFLEISCH (LRL) Y 200 *A1128 BepiInGHL oy nate e tPse 1761
ADELMAN 65 ATHENS 527 STUART LEE ADELMAN (CAVENDISH)
FERRO-LU 65 NC 36 1101 FERRO-LUZZ1,GEORGE (HENRT, JONGEJANS  (CERN) R2- KAl1200- ‘350’ Wro tx pry v TOTAL - 12.7 Ko P 1767
FERRC-LU 65 NC 39 417 FERRO-LUZZI GEURGE ; GOLDSCHM1DT-CLER+ (CERN) R . 0.02 OKR BERLINGHL 67 HBC ¢ oI, .
GELSEMA 65 THESIS E.S.GELSEMA (SEE ALSG PL 10 341) (AMSTERD) R2 0.02 OR '-ESS' Cele=095 ABCLV COL 68 HBC = 10.0 K= 9768
AN R 137 B 414 Al
WANGLER 65 PR 1 WANGLER » ERWIN, WALKER (WISCONSIN) s KA(3200-1330) 1NTO (K €AY / TOTAL
BARASH 67 PR 156 1399 BARASH,KIRSCH,MILLER , TAN (COLUMBiA) R3 -02 BERLINGHI 67 HBC ¢  12.7 K¢ P 1/e7
BARLOW 67 NC 50 A 701 +MONTANET, D~ANDL AU+ ( CERN+CDF + IOR+L [VE RPOOL )
BONSE 67 PR 158 1298 +BORENSTEIN+COLE4GILLESPIE+ (JOHN HOPKINS) R4 A IO (K oM T A 1 WBC +  12.7 ke P rer
CCNFORTO 67 NP B3 469 +MARECHAL s MONTANET+ (CERN+CF +PN+LIVERPOOL) R 0.02 " OR ERLINGHL 67 HB P AR
DAURER 67 PR 153 1403 +SCHLEIN, SLATER, TICHO (UCLA) R& 12 to.on) ‘° °°5’ ABCLV COL 68 HBC = 10.0 K=
DE BAERE 67 NC 51 A 401 +GOLDSCHMIDT-CLERKONT (HENRT+  (BRUX+CERN)
FRENCH 67 NC 42A 442 +KINSON+MCDONALD+R 10DIFORD+ (CERN+BIRM) RS KA{1200-1350) INTO (K RHO) / {k+(830) P1) 1 ke p 1167
GEORGE 67 NC 494 9 +GOLDSCHMIDT~CLERMONT+HENRI+  (CCRN+BRUX) R 0.91 0.25 BERLINGHI 67 HBC ¢ = 12.7 K ore
SALLSTRO 67 NC 494 348 SALLSTROM+OTTER+EKSPCNG (STOCKHCLM) RS 701 {0.4) .0 ABCLY COL 68 HBC  ~ 10.0 k- P 9
R6 KA(1200-1350) INTG (K PI) / (K*(890) PI)
ADERHOLZ 68 NP B 5 567 +CEUTSCHMANN®  (AACH4BERL+CERN+1.Co+VIENNA)
FICENEC 68 PR 169 1034 +HUL ST1ZER+ SWANSON+ TROWER (URBANA) R6 0.21 OR LESS DE BAERE 67 HBC ¢ 3.5 k¢ P 11766
CH! R N
SCHWEING 68 PR 166 1317 SCHWE INGRUBER , DERRICK,FIELCS,AMMAR+ ( ANL +NW) RT ¢ KMIZOO 1350) INTO (K PI PI) / TOTAL
seren(oer wee) e RT % 201 (0.2 (0.08) ABCLV COL 68 HBC = 10.0 K= P 9/68¢
. PROOOSPIcEReIE IO
S * EERIR S
Ky (1100-1200) 19 KN(1100-1200) REFERENCES FOR KA (1200-135C)
LK ONITTED FROM TABLE. BERLINGH 67 PRL 18 1087 BERLINGHIERI+FARBER+FERBEL+FCRMANS  (ROCH) 1JP
FROM A STUOY OF K P === K PI (DELTA)++s TRIPPE 68 DE BAERE 67 NC 494 374 +DERALSIEUX+FAST+FILIPPASS (CERN+BRUX)
FIND THAT THE [=1/2 S-WAVE (K PI) PHASE SHIFT INCREASES SM JTH(Y FRON) AND PRIVATE COMMUNICATION BY B. JONGEJANS
THRESHOLD AND REACHES ABOUT 90 DEG TN THE REGION 1300 o 1zei Mive ohe) CABCLV CO 68 VIENNA ABS. 464 COLLABOKATION AACHEN-BERLIN#CER(+LOIC+HIEN)
WIDTH OF THIS OBJECTs TP A TRUE RESONANCE. 1S ABOUT 900 Mev (S MAKIN ANTICH 68 VIENNA ABS. 493 +BOSCO,CALLAHAN,COX,DENEGRI+(JOHNS HOPKINS)T JP
IT UNLIKELY THAT IT HAS ANYTHING TO DO WITH THE NARROk (K PI) (ASS ENHINCE BOMSE 68 PRL 20 1519 SBORENSTEIN,CALLAHANGCOLE,CCXo+  {JOHNHOPK)  1¢
MENT AT 3080 MEV REPORTED EAALSER BY DE BAGRE €7, DENEGRI 68 PRL 20 1194 +CALLAHAN+ETTLINGER+GILLESPIES  (JOHNHOPK) 1+
“seese

senss
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Data in parentheses have not been included in our averages.

20 KA (1230,0P= ) 1=1/2 26 KA (1280) PARTIAL DECAY MODES
KA (1230) FORMERLY CALLED C MESON “EC" VASSES
€I = 14 FAVORED] PL KA INTO K#(890) PI 892+ 1
P2 KA INTO K RHO “are 110
SEE NOTE PRECEDING KA(1200-1350) P3 KA INTO K OMEGA 497+ 783
P4 KA INTC K PI 493+ 139
P5 KA INTO K ETA 493+ 548

20 KA (1230) MASS (MEV)

" 1230.0 15.0 BASSOMPIE 67 HBC ¢ 5. K¢ P 11767 26 KA (1280) BRANCHING RATIOS
N 1250.0 10.0 GOLOHABER 67 HBC 9.0 K+ P 0/67
. . 1250 APPROX. BGO COLL. 68 HBC + 10.0 K+ P 9/68¢] RL * uuzson mm (K PI) /7 (K#(890) PI)
" 1242. 9 xo. ASTIER 68 HBC #-0 O PBAR P 6s63¢] R1L s ESS SHEN 11767
MM (1277.) . ASTIER 68 HBC +4-0 0 PBAR P 6/68¢] Rl S SEEN m FIVE aonv FINAL STATE. MAY BE Assocursn ulm xAnazo).
MM FROM rn ulm A uuazo).
" . e s - BEEEE
M AVG 124300447 * 6.2592 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
REFERENCES FOR KA(1280)
- SHEN 66 PRL 17 726 +BUTTERWORTH, FU,GOLOHABERS, TRILLING  (LRL)
20 KA (1230) WIDTH (MEV) BASSOMPT 67 PL 268 30 BASSOMP IERRE,GOLDSCHNIDT+  (CERN#BRUX+BIRM) [JP
CRENNELL 67 PRL 19 44 +KALBFLEISCH,LAT,SCARR s SCHUNANN (BNL) T
[ 60.0 20.0 BASSOMPIE 67 HBC ¢ 5. K+ P 11767 | GOLDHABERS7 PRL 13 972 G.GOLDHABER s FIRESTONE, SHEN (LRL)
" 50.0 20.0 GOLDHABER 67 HBC 9.0 K+ P 0/67
W 127. 7. 25. ASTIER 68 HBC 4-0 O PBAR P 6/68e] sexses
" (83.) €20.) ASTIER 68 HBC +-0 O PBAR P 6/68¢] sresee
W oM SEE NOTE M UNDER MASS ABOVE.
" - J
W AVG 8605789 25.4017 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.4) K. “320) 21 KA (1320,4P= ) I=1/2
(SEE IDEQGRAM BELOW ) A .
(JP = 14 FAVORED)
SEE NOTE PRECEDING KA(1200-1350)
WEIGHTED RUERAGE = B6.6 * 25.4
ERROR SCALED BY 2.40 T *
CHISQ =11.8 CONLEV = 0,003 21 KA (1320) MASS (MEV)
N 12 1320.0 25.0 ALMEIDA 65 HBC + 3-5 K+ P 8/66
™ 70 1320.0 10.0 usn 66 uac + h.o K+ P 8/66
LI (1280.0) 66 HBC + 0 4.6 K+P 11767
M S SEEN IN FIVE-BODY FINAL STATE. nAv BE Assm:xueo uxm KAuzau).
[ 1320.0 15.0 BASSOMPIE 67 HBC 11767
M N 45(1300.) CRENNELL 67 HBC 0O s Pl— p 1767
M N THESE PEAKS MAY POSSIBLY BE ASSOCIATED WITH THE KA(1280).
N 1360.0 10.0 GOLDHABER 67 HBC 9.0 K+ P 0767
Noe (1330.) nz ) ASTIER 68 HBC +-0 0 PBAR P 6/68%
Mmoo AVG 13353584 112317 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.8)
(SEE IDEQGRAM BELOW )
HEIGHTED AVERAGE = 1335.4 # 11.2
- - ‘ASTIER 68 HBC ERROR SCALED BY 1.81
—_— -GOLDHRBER €7 HBC cpIs@ = s.e CONLEV = 0.020
—|.-.....\. -BASSONPIE 67 HBC
> e < < 2
o ° o o o
© 1 4 ]
KRA(1230) UIDTH (MEV)
20 KA (1230) PARTIAL DECAY MODES
DECAY MASSES
Pl KC INTO K RHO 493+ 770
P2 KC INTO K¢ PI 892+ 139 -+ - ‘GOLDHABER 67 HBC
P3 KC INTO K PI PI 497+ 139+ 139 —] ... .BASSOMPIE 67 HBC
P N O 66 HBC
———— e ‘ALHEIDA 65 HBC
20 KA (1230) BRANCHING RATIOS
Rl ® KA(1230) INTO (K RHO)/TOTAL (UNITS OF 10%##-2) 2 i hid < °
R1 75.0 10.0 ARMENTERC 64 HBC 0.0 PBAR P 6766 ] Q 2 S 2
& B ® < <
R2 * KA(1230) INTO (K¢ PI)/TOVAL (UNITS OF 10%#-2) - - - -
R2 25.0 10.0 ARMENTERC 64 HBC 0.0 PBAR P 6766 KA (1320) MASS (MEV)

eenee
21 KA (1320) WIDTH {MEV)
REFERENCES FOR KA (1230)

W 12 60.0 20.0 ALMEIDA 65 HBC ¢+ 3-5 K¢P 8/66
ARMENTER 64 DUBNA CONF 1 577 ARMENTEROS,EDWARDS,D-ANDLAU + (CERN+CDF) " 10 80.0 20. O NEN 66 HBC + 4e6 K4P 8/66
S| ALSO PL 9, 207 W S (100.0) 120.0 66 HBC + 0 4.6 K+ P 11767
ALSO DUBNA CONF l 617 R ARMENTEROS (RAPPORTEUR) w s SEEN IN FIVE-BODY FINiL STATE. ”AV BE ASSOCIATED WITH KA(IZEOI.
SEE ALSO 66 45- 10 BARASH,KIRSCH,MILLER,TAN (COLUMBIA) w 60.0 20.0 B SSUKPIE 61 NEC + 5. K¢ 11767
w N NN HBC 0 6 PI- P 1767
BASSOMPI 67 PL 268 30 BASSDHPKERRE.GBLDSCHH]DTQ (CERN+BRUX+BIRM) 1JP w N YHESE PEAKS HAV POSSIBLV BE ASSOCIATEO HI‘IM THE KA(1280).
GOLDHABERGT7 PRL 19 972 G.GOLDHABER s FIRESTONE SHEN (LRL) W 80.0 GOLDHABER 67 HBC 9.0 K+ P 0/67
ASTIER 68 VIENNA ABS. 501 #PARECHAL,MONTANET+(CDEF+CERN+IPN(P)+LPOOL) W . (lZOnl IZD.) 130.) ASTIER 68 HBC +-0 O PBAR P 6/684
BGO COLL 68 VIENNA ABS. 217 1/ BIRMINGHAM+GLASGOW+CXFORD W -
W AVG 10.0000 10.0000 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
seneee
ssa0ne ———
N ) 21 KA (1320) PARTIAL DECAY MODES
26 KA(1280,4P= 1=1/2
KA (1280) DECAY FASSES
SEE NOTE PRECEDING KA(1200-1350) Pl KA INTO K#(890) PI 892+ 139
P2 KA INTO K RHO 497+ 770
————— P3 KA INTO K OMEGA 497+ 183
P4 KA INTO K PI 493+ 139
26 KA(1280) MASS (MEV) P5 KA INTO K ETA 493+ 548
L] S 11280.0) 66 HBC ¢ 0 4.6 KeP 11767 | ----—-
N s SEEN IN FIVE- BUDY FINAL STATE. HAV BE ASSOCIATED WITH KAIl!ZQl.
L] 35 1280.0 0.0 BASSOMPIE 67 HBC + 5. K+ 11767 21 KA (1320) BRANCHING RATIOS
N N 45(1300.) CRENNELL 67 HBC 06 Pl~ F 1761
" N THESE PEAKS MAY BEl’I’kR BE ASSOCIATED WITH THE KA(1320). 1Rl ¢ KA INTO K#(890) PI AND K RHO (OVERLAPPING BANCS)
" G 11250.0) (10.0) GOLDHABER 67 HBC 9.0 K¢ P ore7 Rl 70 1.0 SHEN 66 HBC + 4.6 K+P 8/66
L] G THIS PEAK MAY BETTER BE ASSOCIATED WITH THE KA(1230).
R2 * KA INTO(K OMEGA)/{K#({890) PI)
m——— R2 0.1 OR LESS SHEN 66 HBC + 4.6 KeP 0/66
26 KA{1280) WIDTH (MEV) R ¢ KA (1320) lNYO (K PL) /7 (K'IB‘JO) PI)
R8 0.30 OR LE 66 HBC ¢ 4.6 KoP 0/66
L] S 1100.0) {20.0) SHEN 66 HBC + 0 4.6 K+ P 11767
w s SEEN IN FIVE-BODY FINAL STATE. MAY BE ASSOCIATED WITH KAIIJZOI. R? & KA (1320) INTO (K¢ PI-) / (K+0 PIO+ PI-
W 35 80.0 20.0 BASSUNPKE 67 HB C + 5. K¢ 11767 R9 0.2 OR LESS (CL=.90) CRENNELL 67 N!!C 0 6.0 PI-P T/67
L] N 45 (60.) NNELL 67 HB 06 Pi- P T/67
W N ‘IHESE PEAKS NAY BETTER BE ASSUCIATED WITH THE KA(ISZOD- R10 ¢ KA (1320) INTO (KO PI+ PI- PIO) / {(K+0 PIO+ PI-)
W G Q) DHABER 67 9.0 K+ P 0767 R10 OR LESS (CL=.90) CRENNELL 67 HBC 0 6.0 PI-P 1767
L THIS PEAK HAV BEI’TER BE ASSCCIAYEO WITH 1HE KA(IZBO).

——— sseses




ParticLe Data Grour Reviews of Particle Properties

161

MESON RESONANCES

Data in parentheses have not been included in our averages.
REFERENCES FOR KA(1320) Rz e KNIL420) INTO (Ke(830) PD) / TOTAL
R2 .14 BADIER 65 HBC 3.0 K-P 6/66
ALMEIDA 65 PL 16 134 ALMEIDA,ATHERTON,BYER ,DORNAN , FORSON+ (CAMBR) R2 0.56 D-IO BISHOP 66 HBC 3.5 KeP 6/66
SHEN 66 PRL 17 +BUTTERWORTH,FU,GOLDHABERS , TRILLING (LRL) R2 0.47 0.10 BASSANO 67 HBC = 4.6y 5.0 K~ P 0/67
ALSO 66 (PRIVATE COHNUN]GERSDN GOLDHABER (LRL) R2 o e o o e e o o
RZ  AVG 44937 .0631 AVERAGE (ERROR INCLUDES SCALE FACTGR OF 1.0)
BASSOMPL 67 PL 268 30 BASSOMPIERRE,GOLDSCHMIDT+ (CERN‘BRUK'BIRN) lJ' R2 FIT <330 034 VALUE FROM CONSTRAINED FIT
CRENNELL 67 PRL 19 44 'KlLBFLElSCHvLAl'SCARR.SCHUF NN
GOLOHABER6T PRL 19 972 G.GOLDHABER yFIRCSTONE ¢ SH ( l.) R3 * KN(1420) INTO (K RHO)/TOTAL
ASTIER 68 VIENNA ABS. 501 ONARECHAL'NONTANE\"(CDEF‘CEEN']PN(F)CLPUDL) R3 0.1 0.05 BADIER 65 HBC 3.0 X-pP 6766
R3 0.10 0.05 BISHOP 66 HBC 3.5 K+P 6766
cennan arreanes R3 0.14 0.10 BASSANO 67 HBC 0 4.6y 5.0 K= P 0/67
sESeeE LAa i At i ] R3 e s s 0 e 0 0
R3  AVG .1222 +0333 AVERAGE (ERROR INCLUDES SCALF FACTOR OF 1.0)
R3 FIT 109 «031 VALUE FROM CONSTRAINED FIT
K, (1420) 22 KN (1420,3pP=2+) 1=1/2
N R4 % KN(1420) INTO (K OMEGA)/TOTAL
4P = 3- IS UNLIKELY BUT NOT YET COMPLETELY RULEC OUT. R 0. 0.04 BADIER 65 HBC 3.0 K-P 6766
P R4 FIT 034 .012  VALUE FROM CONSTRAINED FIT
22 -KN(1420) MASS (MEV) RS &  KN(1420) INTO (K ETA)/TOTAL
. RS 0.02 0.02 BADIER 65 HBC 3.0 K-P 6766
M 1404.0 15.0 FOCARDI 65 HBC =0 3. K= P (K PI) 0/66 | RS c e
L] 1390.0 30.0 SHEN 66 HBC + 0 4.6 K+ P (K PI) 0/66 R5 FIT «020 <016 VALUE FROM CONSTRAINED FIT
M 1446.0 7.9 DAHL 67 HBC 0 4.PI- P (KPI) 0/66
L] 1427. 15.0 DE BAERE 67 HBC + 3.5 K¢P (KO PI+) 0/66 R6 * KN{1420) INTO (K#(890) Pl) / (K P1)
L] 1440. 24.0 40. DE BAERE 67 HBC + 3.5 K+P (K+ PIO) 0/66 R6 6 0.33 0.33 HUNG 65 HBC + 0 3.9-4.2 PI- P 8/66
L] v (1430.0) {20.0) GEORGE &7 HBC 0 5. K& P (K PI) 0766 R6 0.65 0.20 SHEN 66 HBC 0 N#* PRCDUCED 0r766
L] 1423, 21. ADERHOLZ 68 HAC - 10 K= P (K PI) 6/68% R6 0.63 0.20 SHEN 66 HBC + NO N* PRODUCED 0/66
L] * (1396.0) (8.0} BASSOMPIE 68 HBC ¢+ 5.0 K¢ P (K PL) 9/68% R6 * (1.1) 10.3) BASSOMPIE 68 HBC +- 5.0 K+ P 9/68%
" 1405.0 18.0 SCHWEINGR 68 HBC 0 4.1 K= P (K P1) 9767 R6 * (1.5) 10.3) BASSCMPIE 68 HBC 0 5.0 K+ P 9/68¢
M 1401.0 8.0 SCHWEINGR 68 HBC =~ 4.1 K= P (K PI) 9767 R6 0.52 0.12 SCHHEINGR 68 HBC 0 4.145.5 K~ P os67
M 1397.0 19.0 SCHWEINGR 68 HBC 0 5.5 K= P (K PI) 9/67 R6 e s e s e s eew
" 1427.0 9.0 SCHWEINGR 68 HBC = 5.5 K- P (K P1) 9/67 | R6 AVG .5531  .0882 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
" R6 FIT 652 «115  VALUE FROM CONSTRAINED FIT
L) 1400.0 20.0 BADIER 65 HBC - 3. K= P (K*Pl) 0/66
M l#30- S HEN 66 HBC 0 0 4.6 K+ P (K*PI} 0/66 RT * KN(1420) lNTU (K OHEGl) 4K Pl
L} v 11420. BASSOMPIE 67 HBC S. K¢ P (K 2P[) 11/67 R7T » 0. SHEN 66 HBC 4.6 KeP 8/66
L] v BASSOHPIERRE 63 IS UPDAY]NG OF BASSCMPIERRE 67 AND GEORGE 67 RT = 0.1 UR LESS BASSOMPIE 68 HBC + 5.0 K¢ P 9/68%
L] 1440. CRENNELL 67 HBC 06 PI=- P (K 2P1) T7/67 RT * 0.03 OR LESS BASSOMPIE 68 HBC 0 5.0 K¢ P 9/68¢
L] 1420.0 10.0 GOLDHABER 67 HBC 9.0 K+ P(K 2P1) 0/67 R7 *® s o e 0 0 e e . N
L] * (1396.0) (5.0) BASSOMPIE 68 HBC + 5.0 K+ P(K 2PI) 9/68¢ RT FIT «068 026 VALUE FROM CONSTRAINED FIT
I (1422.0)  (5.0) BASSOMPIE 68 HBC 0 5.0 K+ P(K 2P1) 9/68%
" R8 KN{1420) INTO (K RHO)} / (K Pll
Moe tnE FOLLDN[NG VALUES ARE FRGH aum (K PL) AND (K 2PI) MODES RS 0.09 OR LESS HUNG 65 HBC + O 3.9-4.2 PI- P 8/66
“ 0.0 P 66 HBC + 3.5 K¢ P 0/66 R8 0.2 OR LESS BASSONP[E 68 HBC 0 5.0 K¢ P 9/68%
“ 7-0 BASSANU 67 HBC =0 4.64 5.C K= P 0767 R8 & 0.2 OR LESS BASSOMPIE 68 HBC + 5.0 K+ P 9/68%
L) 0.0 DUBAL 68 MMS - 11.5 K- P 6/68% R: 0.26 0.16 SCHWEINGR 68 HBC 0 44145.5 K- ¢ ore7
L] e s s o e 0 s e R LIRS LI
M AVG  1422.1971  3.7401 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3) RS FIT 2215”7 ".072  VALUE FRON CONSTRAINED FIT
(SEE IDECGRAN BELOW )
RI ¢ XNU4Z0}) INTO (K RHO # (K4(830) PI)
R9 ASSOMPIE 67 HBC + 5. K+ P 9/67
WEIGHTED AVERAGE = 1422.20 & 3.74 RI 030 OR LESS (cLe.s0) FiELH 67 HBC - 3.8 K~ P 661
ERROR SCRLED BY 1.29 R9 © o s s 0 0 00
CHISG =24.9 CONLEV = 0.052 RY FIT .329 <112 VALUE FROM CONSTRAINED FIT
-+ .DUBAL 68 fins R10 #  KN(1420) INTU (K OMEGA) / (K*(890) PI)
‘BRSSAND 67 HBC R10 0.10 0.04 FIELD 67 HBC = 3.8 K= P 6767
.BISHOP 66 HBC Rlo ce e
. ‘COLOHABER 67 HBO R10 FIT a <036 VALUE FROM CONSTRAINED FIT
oo e -SHEN 66 HBC R11 *  KN[1420) INTO (K ETA) / (K#1890) PI)
BADIER 65 HBC riL 0.07 0.04 FIELD 67 HBC = 3.8 K- P 667
| 1 e oo ceoa
SCHHEINGR :: :22 RIL FIT f061” * ".046  VALUE FROM CONSTRAINED FIT
68 HBC RIZ '+ KNUL4ZO) INTO (K ETA) / (K P1)
68 HBC R12 * 0.025 0K LE BASSOMPIE 68 HBC 5.0 K+ P 9768
— 68 HBC R12 .
R12 FIT .Oﬁo c033 VALUE FROM CONSTRAINED FIT
—d 67 HBC
— 67 HBC THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRORS GREATER THAN <5
67 HBC
| o6 HbC P1 P2 586
—_— €S HBC seseee
3 2 2 < REFERENCES FOR KN{1420)
° ° o s
g 3 ‘2 w BADIER 65 PL 19 612 BADIER,DEMOUL IN,GOLDBERG+ (EP+SACLY+ZEEMAN)
- A - - CHUNG 65 PRL 15 325 4DAHL s HARDY yHESS s JACOBS yKIRZ ¢ MILLER [LRL)
KN(1420) HASS (REV) FOCARDI 65 PL 16 351 FOCARDI,MINGUZZ1 RANZI,SERRA+ (BOLOGNA+CEN)
22 KN(1420) WIOTH (MEV) Blsnop 66 PRL 16 1069 BISHOP,GOSHAN,ERWIN, THONPSCK+  (WISCCNSIN)
SHEN 66 +BUTTERWORTH, FU,GOLDHABERS, TRILLING (LRL}
W 92.0 14.0 FOCARDI 65 HBC =0 3.0 K= P (K PI) ALSO 66 © (PRIVATE GOMMUN)GERSON. GOLORABER (LRL) ¢
L] 75.0 25.0 SHEN 66 HBC 4.6 K¢ P 8/66
L] 61.0 24.0 DAHL 67 HBC 0 3.8-4.2 Pl- P 9/66 BASSANO 67 PRL 19 968 +GOLDBERG,GOZ ¢ BARNES yLE1TNER+(BNL+SYRACUSE)
L} 90.0 28.0 DE BAERE 67 HBC + 3.5 K¢ P 0/66 BASSOMPT 67 PL 268 30 BASSOMPLERRE sGULDOSCHMIDOT+ (CERN+BRUX+BIRM) [JP
W v (110.0) (40.0) GEORGE 67 HBC 0 5.0 K¢ P 0/66 CRENNELL 67 PRL 19 44 +KALBFLEISCH,LAI,SCARR, SCHUMANN {BNL)
W 175, 7. ADERHOLZ 68 HBC - 10 K- P (K P}  6/68% | DAHL 67 PR 163 1377 +HARDY +HESS+KIRZ+MILLER (LRL)
L} . (123.0) (25.0) BASSOMPIE 68 HBC + 5.0 K¢ P(K PI) 9/68¢ SEE ALSO 65 PRL 14 401 HARDY» CHUNG s DAHL yHESS ¢ KIRZ M ILLER (LRL)
w 107.0 20.0 SCHREINGR 68 HBC =0 4.145.5 K-P 9/67 DE BAERE 67 NC 51 A 401 4GOLDSCHMIDT-CLERMONT,HENRI ¢ {BRUX+CERN)
M FIELD 67 PL 248 638 +HENDRICKS#PICCIONI +YAGER (LAJOLLA)
W 105.0 30. 0 BADIER 65 HBC = 3.0 K=-P 6766 GEORGE 67 NC 49A 9 +GOLDSCHMIDT-CLERMONT+HENR T+ (CERN4BRUX)
W \ 180.0) (20 BASSOMPIE 67 HBC ¢+ 5. K+ P (K$ PI) 11767 GOLDHABER&T PRL 19 972 GoGOLDHABERyF IRESTONE 5 SHEN (LRL)
W v BASSCMPIERRE 68 1S UPDATING OF BASSCMPIERRE 67 AND GEORGE 67
W 80.0 20. GOLDHABER 67 HBC 9.0 K+ P(K 2P1) o0/67 ADERHOLZ 68 NP B S T +DEUTSCHMANN+ (AACH#RERL+CERN+[.C.+VIENNA)
L] * {110.0) {10.0) BASSOMPIE 68 HBC + 5.0 K+ P(K 2P1) 9/68¢ BASSOMPI 68 VIENNA ABS. 446 BASSOMPIERRE,GOLDSCHMIDT-CLERM.+({CERN+BRUX)
o (110.0)  (10.0) BASSCMPIE 68 HBC 0 5.0 K+ P(K 2P1) 9/68+ | SEE ALSO 66 PL 22 357 BARTSCH, DEUTSCHKANN: KORRISCNs  (ABCLLICIV)
v DUBAL 68 THESIS 1456 L.0UBAL (GENEVE)
W 96.0 10.0 BISHOP 66 HBC + 3.5 K¢ P 6/66 SCHWEING 68 PR 166 1317 SCHWEINGRUBER s DERRICK,FIELDS yAMMAR+ { ANL+NHW )
W 65.0 20.0 BASSANG 67 HBC =0 4.6y 5.0 K- P 0/67 ALSO 67 THESIS F.L.SCHWEINGRUBER  (NORTHWESTERN, EVANSTON)
W @ s e s e 0 e 0 ¥
WAV 89,7795  5.9098 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) sereee
22 KN (1420) PARTIAL DECAY MODES Ku (1660) 27 KN (1660, JPx ) I = 1/2
DECAY MASSES —————">"EVIDENCE NOT COMPELLING, OMITTED FROM TABLE
(31 KN(1420) INTO K 493+ 139
P2 KN(1420) INTO K'(ﬂ?ﬂ) Pl 892+ 139 ————
P3 KN(1420) INTO K RHO 493+ 770
P4 KN(1420) INTO K OMEGA 493+ 783 27 KN (1660) MASS (NEV)
es KN{1420) INTO K ETA 493+ 548
" 160.0 CARMONY 6T HAC - 3.5 K-P,OMEGA K 11/67
—————— L] 10.0 JOBES 67 HBC + S
K W4 CLAIMED BY JOBES N (K PIN. (KeiBeo) PLYe AND (Ke(1430) P1) MODES. 11767
22 KN{1420) BRANCHING RATIOS L] 3 JOBES 67 SEES THE K PI BUMP MUSTLY IN INTERFERENCE WITH N#(1236). 11767
RL *  KN(1420) INTO (K PI)/TCTAL e
RU R (0.37)  (0.19) BADIER 65 HBC 3.0 k=P 6766 .
RL R (0.33)  (0.07) BISHOP 66 HAC 3.5 KeP 6766 27 KN (1660) WIDTH (MEV)
RL R (0.3 ] 1) ASSANO 67 HBC = 4eby 5.0 K= P 0767
RL R THIS BRANCHING RATIO CONTAINS REDUNDANT INFORMATICN, SINCE WE [ 60.0 20.0 JOBES 6T HBC + 5. K+ P 11/67
RL R CONSTRAIN THE SUK OF ALL ERANCHING RATIOS 70 BE 1.0
Rl o e o o e e o mm——
R FIT 2507" ° ".047  VALUE FROM CONSTRAINED FIT
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Data in parentheses have not been

BARYON RESONANCES

included in our averages.

27 KN {1660) PARTIAL DECAY MODES R3 * KA INTG (K#{890) PI)/TOTAL
R3 V 10.244)  (0.08) ABCLV COL 67 HBC = 10.0 K= P (7234
DECAY FASSES R3 Vv ABCLV COL 68 1S UPDATING OF ABCLV CGL 67
Pl KN#(1660) INTO K PI 493+ 139 R3 * 92 (0.34) (0.12) ABCLYV COL 68 HBC = 10.0 K- P 9/68%
P2 KN*(1660) INTO K PI PI 493+ 139+ 139 R3 * €0.29)  (0.09)  (0.14) ANTICH 68 DBC "= 12.6 K- D 9/68¢
P3 KN*(1660) INTO K#(890) PI 892+ 139
P4 KN#(1660)  INTO KN#(1430) PI 1420+ 139 R4 * KA INTO (K OMEGA)/TOTAL
R4V (0.048)  (0.02) cuL 67 HBC = 10.0 K- P 0s67
hadaddd R4 V ABCLV COL 68 iS UPDATING OF ABCLV co
R¢ * 25 (0.08) 10.05) ABCLV 9UL 68 HBC =~ 10.0 K- P 9768+
REFERENCES FOR KN(1660)
R5 * KA INTG (K*#(890) ETA)/TOTAL
CARMONY 67 PRL_ 18 615 D.CARMONY, T.HENDRICKS,L.LANCER  {LA JOLLA) RS 0.05 OR LESS, C.l.z.95 ABCLY COL 68 HBC = 1040 K= P 9/68%
JOBES 67 PL 268 49 +BASSOMPIERRE,DE BAERE +  (BIRM+CERN+BRUX)
R6 * KA INTO (K PI VIlI(IDTAL)
saenee R6 V €0.445) (0. ABCLV COL 67 HBC = 10.0 K- P os67
hadadd R6 V ABCLV COL 68 ls UPDATING OF ABCLV COL 67
R6 R 77T  {0.28)  (0.13) ABCLV COL 68 HBC = 10.0 K= P 9/68%
R6 R €0.31)  {0.30) (0.15) ANTICH 68 DBC = 1246 K- C 9/68%
K ( 1]7{3()) 23 KA (1780, JP= ) I =1/2 R6 R THIS BRANCHING RATIO CONTAINS REDUNDANT INFORMATION, SINCE WE
A . R6 R CONSTRAIN THE SUM OF ALL BRANCHING RATIOS TO BE 1.0
(ALSG CALLED L MESON)
(JP = 1+, 2- SEEM MOST LIKELY) RT * KA INTO (K*{1420) PI) / TOTAL
R7 V (0.164)  10.08) ABCLY COL 67 HBC = 10.0 K- P o/67
------ RT ¥ ABCLV COL 68 IS upnArlnc uF ABCLV COL 67
R7 * 51 (0.19) (0.0 ABCLY cuL 68 HBC - 10.0 K~ P 9/68¢
23 KA (1780) MASS (MEV) RT * (0.20) (0. 09) $0.15) ANTICH 68 DBC = 12.6 K- © 9/68%
MoV (1785.0)  (12.0) ABCLV COL 67 HBC = 10.0 K- P(K'2PI) 6/68%¢| R8 # KA INTO (K ETA)/TOTAL
L ABCLV COL 68 IS UPDATING OF ABCLV COL 67 R8 0.01 OR LESS ABCLV COL 67 HBC = 10.0 K~ P 067
M 20 1780. BERLINGHI 67 HBC +  12.7 K+P 1767
" 1760.0 15.0 JOBES 6T HBC + 5. K& P . 11767 | R9 s KA INTO (K PHI)/TOTAL
Mo 11789.0) (8.0} ABCLV COL 68 HBC - 10.0 K- P(K NPI) 9/68%| Ry 0.05 OR LESS,; CeLox.95 ABCLV COL 68 HBC = 10.0 K- P 9/68¢
"""" sesese
23 KA (1780) WIDTH (MEV) REFERENCES FOR KAt1780)
WV (127.0) (43 ABCLV COL 67 HBC = 10.0 K= P(K 2PI) 6/68% | ABCLV CO 67 HEIDBG cnnr P.43 AACHEN+BERLIN+CERN+LONDON (C+VIENNA COLLAB
L ABCLV COL 68 lS UPDA'lNG OF ABCLV COL 67 SEE ALSO 66 PL 22 35 BARTSCH,DEUTSCHMANN, MORRISCN+  (ABCL{ICIV
W 20  80. BERLINGHI 67 HBC +  12.7 K+P 7767 BERLINGH 67 PRL 18 lna1 BERLINGHIERI +FARBER+FERBEL+FORMAN+  (ROCH) [
u 60.0 -0 JOBES 67 HBC +  S. K+ P 11/67 JOBES 67 PL 268 49 +BASSOMPIERRE,DE BAERE ¢  (BIRM#CERN#BRUX
LI t132.0)  (28.0) ABCLV COL 68 HBC - 10.0 K- P(K NP1) 9/68% | AsCLV CO 68 VIENNA CONF. 464 COLLABORATION AACHEN-BERLI{4CERN+LOIC+WIEN
ANTICH 68 VIENNA CONF. 493 +BOSCO,CALLAHAN,COX,DENEGRI+{JOHNS HOPKINS) I JP
b BGO COL. 68 VIENNA CONF. 500 COLLABORATION BIRMINGHAM +GL{SGOW + OXFORD
DENEGR1 68 PRL 20 1194 4CALLAHANSETTLINGER¢GILLESPIE+  (JOHNHOPK) 2-
23 KA (1780) PARVIAL DECAY MCDES
P
DECAY PMASSES Lalild EEEIE S
Pl KA INTO K PI 497+ 134 »
P2 KA INTO K RHO 497+ 770
P3 KA INTO K*(890) PI 134+ 892 K™ (2240) .o e 122400 9= 3 1s122
P4 KA INTO K OMEGA 497+ 783
PS5 KA INTO Kk PI P1 497+ 134+ 134 3 [ENHANCEMENT SEEN IN (ANTIHYPERON+NUCLEON) HASS.
P6 KA INTO K#(1420) PL 13441420 EVIDENCE NOT COMPELLING, OMITTED FROM TABLE.
P7 KA INTO K ETA 497+ 548
»8 KA INTO K PHI 49741019 | eemeem
P3 KA INTO K¢(890) ETA 548+ 892
40 K* (2240) MASS (MEV)
] 15 2240. 20. ALEXANDER 68 HBC + O 9 K+P,YBAR+N+.. 6/68%
23 KA (1780) BRANCHING RATIOS
RlL ¢ KA INTO IK PI)ITOTAL
RL V 0.023 OR LE © ABCLV COL 67 HBC = 10.0 K- P 0/67 40 K* (2240) WIDTH (MEV)
Rl V ABCLV COL 68 xs upnAvaG OF ABCLV CCL 67
RL * 0.06 OR LESS, CeL.=.95 ABCLV COL 68 HBC = 10.0 K= P 9/68 | W 15 T0. 20. ALEXANDER 68 HBC + 0 9 K+P,YBAR*N+.. 6/68¢
RL 0.1 OR LESS ANTICH 68 DBC =~ 12.6 K= C 9/68% -
sesnee
R2 * KA INTO (K RHO)/TOTAL
R2 V¥ 10.099) 10.06} ABCLY COL 67 HBC = 10.0 K- P (234 REFERENCES FOR K#(2240)
RZ ¥ ABCLV COL 68 IS UPDATING OF ABCLV ccL 67
Rz + 31 (0.11)  (0.09) BCLV COL 68 HBC - 1040 K- P 9/68¢ | ALEXANDE 68 PRL 20 755 ALEXANDER, F IRESTCNE s GOLDHABER  SHEN (LRL)
RZ * 10.2) (0.15)  (0.2) ANYICM 68 DBC ~ 12.6 K- D 9/68%

BARYON RESONANCES

Note on Nucleon Resonances

There are five "modern' phase-shift
analyses of 7N elastic scattering, made by
groups at Saclay, 1 cERN (Paper I), 2 Berke-
ley, 3‘Glasgow, 4 and CERN (Paper II)S—the
last abreanalysis of the isospin-3/2 phése
shifts using different methods than CERN (I).
Our only source for the Glasgow and CERN (II)
results—and for much of the rest of the last
year's work on nucleon resonances—is the
1968 Vienna Conference rapporteur talk by
Donnachie, 6 which, together with a talk by

Rushbrooke, 7 should be read by anyone inter-

ested in this field, Here we reproduce
(slightly modified) some tables from
Donnachie, and add the CERN (1I) phase-
shift solutions to our previous Argand dia-
grams, We have not seen the Glasgow or
recent Berkeley diagrams, We have added
a column to the first table giving our evalua-
tion of the status of the resonances. Those
listed '"good'" or '"fair' are included in the
Baryon Table. Those listed '"poor!'' are not.
In two or three cases, our evaluation is based
in part on the results of a phase-shift analy-
sis of the reaction 7 p - KOA-made by Love-
lace et al. 8 Their Argand diagrams may be

found in Donnachie.



PARTIAL WAVE AMPLITUDES OBTAINED FROM THE DISPERSION RELATION RESULTS OF THE CERN GROUP

(Arrows point to approximate resonance positions.)

ParricLe Data Grour Reviews of Particle Properties

Fi7

1980

1=

Dis

1680
\

Partial-wave amplitudes obtained by the CERN analyses. 2,5
The CERN (I) results are the smooth curves (light lines in the isospin-
3/2 diagrams)., This analysis used dispersion relations to join and
smooth the solutions found at different energies, The isospin-3/2
analysis was redone using a ''shortest-path' method, devised by the
Berkeley group, 340 join the solutions at different energies (jagged
lines), Arrows point to approximate positions of resonances claimed
by the CERN group.
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PARTIAL WAVE AMPLITUDES OBTAINED BY THE SACLAY PHASE SHIFT ANALYSIS

Table I. The status of nucleon resonances as seen in various phase-shift analyses and inelastic channels (there D means definite and
P means probable or possible), The CERN I and II and Saclay phase-shift diagrams are shown in accompanying figures.

BARYON RESONANCES

(BAREYRE et al)

E(:"\
1. 1320
2. 1362
3. 1390
y. w3
5. 1470
6. 1501
7. 1524
8. 1543
9. 1573
10. 1603
I, 1817
12. 1629
13. 1658
4. 1673
15. 1688
16. 1716
17. 1738
18. 1769
19. 1822
20. 1862
21. 1898
22. 1968
23. 2021

See

A, Donnachie, 6 from whom this table is adapted, for a discussion, We have added a column giving our evaluation of the status

of the resonances,

Possible Our
resonances  Berkeley CERN I Saclay Glasgow CERNII evaluation 7N KA KX A oN yN
P33( 1236) We will not argue about this one Good D
S3 i( 1640) Definite Definite Definite Definite Definite Good P
D33( 1690) Possible Possible Ambiguous Definite Definite Fair P
P3 3( 1690) Probable Probable Ambiguous Possible Definite Poor P
F35( 1910) Probable Probable Ambiguous Definite Definite Fair
P34(14930) Probable Probable Ambiguous Definite Definite Good
F34(1950) Definite Definite Definite Definite Definite Good P D D D
D35(1950) Doubtful Doubtful Ambiguous No Possible Poor
P, 1( 1470) Definite Definite Definite Definite - Good D P
D 13( 1520) Definite Definite Definite Definite - Good D D
S 1 i( 1550) Definite Definite Definite Definite - Good D D
D45(1680) Definite Definite Definite Definite - Good P
Fy5(1690) Definite Definite Definite Definite - Good P D
Sy ‘( 1710) Definite Definite Definite Definite - Good (KA) P P
D,5(~1730) No Use imagination No No -- Poor P
P44(1750) No Possible No Definite - Fair (KA) P P P
P, 3( 1860) No Possible No Definite - Poor
F4A1980) No Doubtful No Transferred to Gyq -- Poor
D44(~2030) No Probable No No -- Poor
G4A2190) Ambiguous  Definite -- -- .- Good P
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Table II. Resonances observed in pion-
nucleon scattering with a mass of less
than 2,2 GeV, The masses, widths, agd
elasticities conjectured in the CERN I
analysis and the two results of the Glas-

gow analysis

are shown, together with

BARYON RESONANCES

age, '"" the two Glasgow results were first
combined, and then taken with the CERN I
analysis, The differences in the reso-
nance parameters give some guide to the
uncertainty in extracting these numbers
from Argand diagrams,

the "average.'" In forming this "aver-

Partial CERN I Glasgow (A) Glasgow (B) Composite

YHVE | Mass| Ty | Teq/Teor| Mass [ Tioy | Ter/Teoe | Mass [Teoe [ Toy/Tooe | Mass | Tyoy [Toq/Tycs
P33 1236 | 125 | 1.00 § 1238|120 | 1.00 |/ 1238 [120 | 1.00 | 1237 | 122.5] 1.00
Ss1 1640 | 177 0.28 | 1617|141 | 0.28 | 1623|140 | o0.25 | 1630 | 160 0.27
Dss 1690 | 269 | 0.14 | 1649|188 | 0.12 | 1650 |174 0.13 || 1670 | 225 0.13
Pss 1690 | 281 0.10 - - - - - - | 1690 | 280 0.10
Fss 1910 | 350 | 0.16 [ 1841|136 | 0.20 | 1852 (150 | 0.19 | 1880 | 250 0.18
P, 1930 | 339 0.30 | 1914 | 290 0.18 || 1843|231 | 0.24 | 1905 | 300 0.25
Fi7 1950 | 221 | 0.39 | 1935|196 0.51 | 1935|212 0.39 || 1940 | 210 0.42
Py 1470 | 211 0.66 || 1462|391 | 0.49 || 1436|224 | 0.46 | 1460 | 260 0.57
Dis 1520 | 114 0.57 || 1512{106 | 0.45 | 1512|125 | 0.49 | 1515 | 115 0.52
S11 1550 | 116 0.33 || 1502} 36 | 0.36 | 1499| 53 | 0.35 | 1525 | 80 0.34
Dis 1680 | 173 | 0.39 | 1669|115 | 0.50 | 1667 [ 115 | 0.43 | 1675 | 145 0.43
Fis 1690 | 132 | 0.68 | 1685|104 | 0.54 | 1684|123 | 0.54 | 1690 | 125 0.61
S11 1710 | 300 | 0.79 | 1766|404 | 0.56 | 1671|121 | 0.51 | 1715 | 280 0.66
Dis 1730?| 2 ? - - - -l - - 17307 2 ?
P 1750 | 327 0.52 | 1770| 445 | 0.43 | 1867|525 | 0.30 | 1785 | 405 0.34
P13 1860 | 296 | 0.21 | 1844449 | 0.40 | 1854|307 | 0.26 | 1855 | 335 0.27
D13 2030?| 290 | 0.26 -1 - - - - - | 2030?| 2907 0.267
G17 2190 | 300 | 0.35 -l - - -l - - [ 2190 | 300 0.35

1. P. Bareyre, C. Bricman, and G, Villet,
Phys. Rev, 165, 1730 (1968).

2. A, Donnachie, R, G. Kirsopp, and C.
Lovelace, Phys. Letters 26 B, 161 (1968).

3. C. H. Johnson, P, D, Grannis, M, J,
Hansroul, O, Chamberlain, G. Shapiro, 4,

and H, M. Steiner, communication to

Intern, Conf, on Elementary Particles,
Heidelberg, 1967;
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Data in parentheses

tion to Intern, Conf., on High-Energy

Physics, Vienna, 1968.

have

A, Donnachie, 14th Intern, Conf, on High-

Energy Physics, Vienna, 1968 (CERN,
Geneva, 1968), p. 139.
J. G. Rushbrooke,

414th Intern., Conf, on

High-Energy Physics, Vienna, 1968
(CERN, Geneva, 1968), p. 158.
C. Lovelace, F, Wagner, and J.

Iliopoulos, communication to Intern,

Conf. on High-Energy Physics, Vienna,

1968.

CODE EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS DATE
ABOVE PUNCHED
BACKGROUND
P 16 PROTON (938, J=1/2) I=1/2

SEE LISTINGS OF STABLE PARTICLES
LE22 214
LAl L L]

n 17 NEUTRON (939, J=1/2) I=1/2

SEE LISTINGS OF STABLE PARTICLES
soreee
serene

A(1236) 81 N#3/2(1236, JP=3/2+) 123/2 P33A
THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N*372(1236).

81 N$3/2(1236) MASS (MEV)  ——=---momee —
no. (1234.0) 65 RVUE 0++PHASE-SHIFT ANAL
Hos (1235.8) OONNACHIE 68 RVUE  PHASE-SHIFT ANAL
Hes 1236.0 0.55 OLSSON 65 RVUE +¢ TOTAL-SIGHA DATA
Mot ® (123201 16.0) FERRO-LUZ 65 HBC ++ K+P TO KO P PI+
Hes ® 11233.4) (4e4) GIDAL 66 DBC_ 4+ D D TO NN(NN) PI
Hes 1236.0 DEANS 66 RVUE ++ PI+P TOTAL
"o 1236.45 0.65 OLSSON 65 RVUE O
- 11241.3) (5.1) GIDAL 66 DBC -
m-m-=emmeme=o-oo- 81 N#(0) - N#(++) MASS DIFFERENCE (MEV)  ===m=m==-ee
0 R 10.45)  (0.85) SSON 65 RVUE
o R REDUNDANT WITH DATA IN MASS LISTING.
~ememe=m—cemce-= 81 'N#(-) = N®(++#) HASS DIFFERENCE (PEV)  ==—c=mme=on
) 7.9 6.8 GIDAL 66 DBC
emememcemcomcmee 8L N$3/2(1236) WIDTH (MEV)  —mmmecececcccmcccmcccone
W (125.1) DONNACHIE 68 RVUE
Wee 120.0 2.0 OLSSON 65 RVUE 4+
Wes o (125.0)  (30.0) FERRO-LUZ 65 HBC ++
Wes * 1124.0)  (14.0) GIDAL 66 DBC 4+
Wes 121.0 DEANS 66 RVUE ++
WO 119.6 2.4 OLSSON 65 RVUE 0
H- ® 1149.0)  (18.0) GIDAL 66 DBC -
me-ememmem-eoee- Bl N#3/2(1236) PARTIAL DECAY MODES  ===—==--=m=—--aue

DEcAv VASSES

3 N#3/2(1236) INTO PI N 139+ 93
P2 N#3/2(1236) INTO N GAMMA e 338
~mmememceemeooee- 81 N#3/2(1236) BRANCHING RATIOS =-==--=-m-ecemmmeoae
R1 N$3/2(1236) INTO (N GAMMA)/TOTAL. _ (PERCENT) tP2)/(PL
R1 0.55 0.02 DALITZ 66 RVUE
sesees

REFERENCES -- N3/2(1236)
OLSSON 65 PRL 14 118 M G OLSSO! (RISC)
FERRC-LU 65 NC 36 1101 FERRO-LUZZI,GEORGE, + (CERN)
ROPER 65 PR 138 B190 L D ROPER, R M WRIGHT, B T FELD  {LRL,MIT) JP
DALITZ 66 PR 146 1180 DALITZ, SUTHERLAND (OXFORD)
DEANS 66 PREPRINT S R DEANS, K G HOLLADAY (vANDERBILTl

10 66 PR 141 1261 G GIDAL, A KERNAN, S KI

GIDAL
DONNACHE 68 PL 268 161 A DONNACHIE, R G KlRSOPP. C LOVELACE (CERN)[JP
FOR EXTENSIVE REFERENCES TO DATA AND PHASE-SHIFT ANALYSES TILL 1965,

SEE ROPER 65, ESPECIALLY APPENDIX II.

6/68%
7/66
7/66
1766

6/68%
7766
1766
/68

7/68%

BARYON RESONANCES

not been included in our averages.
esene 'Y
L2 21
61 N*1/2{1470, JP=1/2¢) 1=1/2 Fﬁ'
N(1470)

THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N*3/2(1236).

THE MASS AND WIDTH ARE BEST DETERMINED FROM PHASE-SHIFT ANALYSES. WE
NO LONGER LIST THEM AS ODETERMINED FROM PRODUCTION EXPERIMENTS. SEE THE
PREVIOUS EDITION (RMP 40, 77, 1968) FOR SUCH A LIST.

----------- —===== 61 N®1/2(1470) MASS (MEV)  ==mmmm=mmmmeeememeeo o
n o (1380.0) ROPER 65 RVUE  PHASE-SHIFT ANAL
.o (1370.0) BRANDSEN 65 RVUE  PRASE-SHIET ANAL
o1 (1470.0) BAREYRE 68 RVUE  PHASE-SHIFT ANAL
1 WHERE THE PARTIAL-WAVE TOTAL CROSS SECTION IS GREATEST.
n o2 (1505.0) REYRE ~ 68 RVUE  PHASE-SHIFT ANAL
2 WHERE THE VELOCITY OF THE AMPLITUDE ACROSS THE ARGAND DIAGRAM
2 1S GREATEST.
u 3 (1466.0) DONNACHIE 68 RVUE  PHASE-SHIFT ANAL
3 WHERE THE ABSORPTION [S GREATEST.
emmmmmemesas 61 N$1/201470) WIDTH (MEV)  ==weecmcmeccecccecomeeee
o1 1255.0) BAREYRE 68 RVUE
w2 (205.01 BAREYRE 68 RVUE
N (211. NNACHIE 68 RVUE
SEE THE NOTES ACCOMPANYING THE RASSES QUOTED.
mmesmesceeceoo--e 61 N#1/2(1470) PARTIAL DECAY MODES  mem-mseceme—m—ac
DECAY PASSES
Pl N#1/2(1470) INTO PI N 139+ 938
P2 N®1/2(1470) INTO N SIGMA (SIGMA MESCN) 938+ 400
03 N#1/2(1470) INTO N#3/2(1236) PI 1236+ 139
P4 N#1/2(1470) INTO N PI PI 938+ 139+ 139
mememmmweeeseecee 61 N#1/2(1470) BRANCHING RATIOS — =mmm=mmeeesmsmeceoe
R1 N¢1/2(1470) INTO (PI N)/TOTAL (PL)/TOTAL
RL 1 (0. ear BAREYRE 68 RVUE
RL (0 DONNACHIE 68 RVUE
SEE THE NOTES ACCOMPANYING THE MASSES QUOTEO.
]2 N*1/2{1470) INTO (N SIGMA}/TOTAL (P2) /TOTAL
RZ DOMINANT INELASTIC DECAY  THURNAUER 65 RVUE -
R2 DOMINANT INELASTIC DECAY  NAMYSLOWS 66 RVUE -
R2 DOMINANT INELASTIC DECAY  ROSENFELD 67 RVUE -
K2 DOMINANT - INELASTIC DECAY MORGAN 68 RVUE  ISOBAR MODEL
R3 NeL/2(L4T0) INTO thSlleZ?b) JL/Tana (P31 /TOTAL
R3 ROBABLY S 68 HBC PI-P 8 BEV/C
R3 PRQBABLY Sten JESPERSEN 68 HBC PP 22 BEV/C
ey y 1
REFERENCES -~ N#1/2(1470)
ROPER 65 PR 138 B190 LD ROPER,RM WRIGHT,BT FELD  (LRL-LVPR,HIT)IJP
BRANDSEN 65 PR 139 B1566 +0DONNELL, MOORHGUSE (DURHAM,RTHFD) 1JP
THURNALE 65 PRL 14 985 P G THURNAUER (ROCH)
NAMYSLOW 66 PR 157 1328 NAMYSLOWSKI ,RAZMI,ROBERTS  (STAN, EDINB, IC)
ROSENFEL 67 IRVINE CONF A H ROSENFELD, P SODING (LRL)
BAREYRE 68 PR 165 1731 P BAREYKE, C BRICMAN, G VILLET (SACLAY) 1P
DONNACHI 6B PL 26B 161 A DONNACHIE, R G KIRSOPPy C LOVELACE (CERN)IJP
LANSA 68 PR 166 1395 +CASON,BISWAS,DERADO,GROVES s+  (NOTRE DAME)
MORGAN 68 PR 166 1731 D MORGAN (RTHFD)
JESPERSE 68 PRL 21 136€ JESPERSEN,KANG s KERNAN, + (I0WA STATE)
PAPERS NOT REFERRED TO IN DATA CARDS.
BAREYRE 64 PL 8 137 +BRICMAN, VALLADAS,VILLET, +  (SACLAY,CAEN) 1J
ADELMAN 65 PRL 14 1043 S L ADELMAN (CAMBRIDGE(CERN) )
DALITZ 65 PL 14 159 R H DALITZ, R G MOORHOUSE (OXF yRTHFD)
BAREYRE 65 PL 18 342 +BRICMAN, STIRLING, VILLET (SACLAY) 1P
JOHNSON 67 UCRL-17683 THESIS C H JOHNSON LRL)

{
THE FOLLOWING ARE THEORETICAL PAPERS CONCERNING THE N#1/2(147C) —-
RESNICK 66 PR 150 1292 L RESNICK {NIELS BOHR)

SCHWARZ 66 PR 152 1325 J H SCHWARZ (LRL)
GOLDBERG 67 PR 154 1558 H GOLDBERG {CORNELL)
BALL 67 PR 155 1725 JS BALL, GL SHAW, DY WONG (UCLA,UCT,UCSD)
e * *

ersene

62 N*1/2(1518, JP=3/2-} 1al/2 0'3

THE LATEST RESULTS ON NUCLEON RESCNANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).

N(1518)

mmememmemmmemecoe 62 NSL/2(1518) MASS (MEV)  ==mm—mmmemm—me e
L] * (1536.0) ROPER 65 RVUE PHASE-SHIFT ANAL
] * 11530.0) BRANDSEN 65 RVUE PHASE-SHIFT ANAL
L] 1 (1510.0) AREYRE 68 RVUE PHASE-SHIFT ANAL
1 WHERE THE PARTIAL-KAVE TOTAL CROSS SECTION IS GREATEST.
L] 2 {1515.0) BAREYRE 68 PHASE-SHIFT ANAL
2 WHERE THE VELDCITV OF THE AMPLITUDE ACRUSS THE ARGAND DIAGRAM
2 IS GREATEST.
L] 3 (1541.0) DONNACHIE 68 RVUE PHASE-SHIFT ANAL
3 WHERE THE ABSORPTION IS GREATEST.

62 N#1/2(1518) WIDTH (MEV)

w 1 (125.0) BAREYRE 68 RVUE
W 2 lllo.o) BAREVRE 68 RVUE
L] INNACHIE 68 RVUE

(14
SEE THE NDTES ACCOMPANYING THE HASSES QUOTED.

m————————— 62 N#1/2(1518) PARTIAL DECAY MODES  =--==- m————— ——
DECAV FASSES
PL N*1/2(1518) INTO PI N 139+
P2 N#1/2(1518) INTO N#3/2(1236) PI 1236+
P3 N*#1/2(1518) INTO N PI PI 938+ l??b 139
P4 N#1/2(1518)+ INTO NEUTRON PI+ 939+ 13
P5 N#1/2(1518)+ INTO PROTON PI+ PI- 938+ 1396 139
P N*1/2(1518) INTO N ETA 939+ 54
PT N®1/2(1518) INTO N SIGMA (SIGMA MESON) 939+ 400

9766
9/66
L1767

11767

6/68¢

11767
11767
6/68¢

11/68e
11/68%

9766
9/66
11767

11767

6/68%

11767

11767
6/68%
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Data in parentheses have not
B ——— 62 N*1/2(1518) BRANCHING RATIOS esescccssccscvecase
Rl Nel/2(1318) INTO (PE NI/TOTAL (P1)/TOTAL
rl 1 to BAREYRE 68 RVUE 11767
Rl to. 50 ) DONNACHIE 68 RVUE 6/68¢
SEE THE NOTES ACCOMPANYING THE MASSES QUOTED.
ALMOST THE ENTIRE INELASTICITY IS IN N PI PI (ONLY N ETA COULD COMPETE,
AND IT DOESNT). THE N PI PI SEEMS TD BE MAINLY N®3/2(1236) Pl, IN BOTH
S AND D WAVES.
r2 N®1/2(1518) INTO (N#3/2(1236) P1)/TOTAL (P4)/TOTAL
R2 DOMINANT INEL DECAY OLSSON 66 RVUE PL P TO PI PI N 9/66
R2 0.20 0.05 KIRZ 66 HBC 0 ASSUMING R1=0.72 9/66
R3 N®1/2(1518) INTO (N PI)/IN PI PI) tP11/7p3
”3 1.25 0.44 0.71 A-BORELLI 67 HBC 0 PBAR P 5.7 BEV/C 9/66
R4 N*1/201518) INTO (N®3/211236) PI)/IN P1 PI) (P217(P3)
R4 o 0.09 A-BORELLI 67 HBC 9/66
R4 LARGE THURNAUER 65 RVUE - 11787
R4 LARGE NAMYSLONS 66 RVUE - 11767
R4 LARGE ROBERTS 67 RVUE - 11767
R4 LARGE ROSENFELC 67 RVUE - 11767
R2 LARGE MORGAN 68 RVUE ISOBAR MODEL 6/68¢
RS N®1/2(1518) INTO [NEUTRON PI+)/AP Pls Pl=)  (P4)/(P5)
RS 0.77 0.45 ALEXANDER 67 HBC + PP 5.5 BEV/C 9/66
r6 Ne172(1518) INTO (P1 N)/(P1 Ne3/2(1236)) (P112(P2)
re 0.42  OR LESS LEE 67 wec 1767
R? N*1/2(1518) INTO (N ETA)/TOTAL (P6)/TOTAL
L1 0.006 APPROX DAVIES 67 RV 11767
DAVIES 67 GIVES SEVERAL VALUES DEPENDING ON INPUT DATA. ALL ARE SMALL
R8 N®1/2(1518) INTO (N SlEHAlITD'AL “~ « (PT)/TOTAL
R8 PROBABLY PRESENT 68 RVUE ISOBAR MCDEL 6/68%
eoeer
REFERENCES ~-- N*1/2(1518)
SEE A PREVIOUS EDITION (RMP 37, 633, 1965) FOR EARLIER REFERENCES.
ROPER 65 PR 138 B190 LD ROPER,RM WRIGHT,BT FELD (LRL-LVMR,MIT) 1JP
BRANDSEN 65 PR 139 B1566 +0DONNELL, MOORHOUSE (DURHAM,RTHFD) 1JP
THURNAUE 65 PRL 14 985 P G THURNAUER (ROCH)
NAMYSLOS® 66 PR 157 1328 NINVSLUNSKI.RAIHI.RBBEI'S (STAN,EDINB, IC)
KIRZ 66 PRIVATE CUMM J K {LRL
== NUMBER EXTRACTED FROM DAYA DISCUSSED IN KIRZ 63.
OLSSON 66 PR 145 1309 G OLSSON, G 8 YODH (WISC,MD
A-BORREL 67 NC 47 232 ALLES-BORELLI,FRENCH,FRISK,MICHEJDA (CERN)
ALEXANDE 67 PR 154 1284 ALEXANDER,BENARY .CZAPEK,+ (NEIZMANN(CERN))
LEE 67 PR 159 11%¢ +MDEBSROE , SINCLAIR, VANDER VELDE {NICH)
ROBERTS 67 PREPRINT R G ROBERTS {DURHAM)
ROSENFEL 67 IRVINE CONF A H ROSENFELD, P SODING (LRL)
DAVIES 67 NC 524 1112 A T DAVIES, R G NOORHOUSE  (GLASGOW,RTHFD)
MORGAN 68 PR 166 1731 D MORGAN (RTHFD)
BAREYRE 68 PR 165 1731 P BAREYRE, C BRICMAN, G VILLET {SACLAY) LJP
DONNACHI 68 PL 268 161 A DONNACHIE, R G KIRSOPP, C LOVELACE (CERN]IJP
PAPERS NOT REFERRED TO IN DATA CARDS.
KIRZ 63 PR 130 2481 J KIRZy J SCHWARTZ, R D TRIPP {LRL)
CROUCH 65 DESY CONF I 21 + (BROWN,CEA,HARVARD, MI T ,PADOVA, WE 1 ZHANN)
DERADO 65 ATHENS CONF 244 SKENNEY,LAMSA, + (NOTRE DAME,KENTUCKY)
BAREYRE 65 'l 18 342 + BRICMAN, SYIRLING. VILLETY {SACLAY) 1JP
MERLO 66 ROY SOC 289 489 J P MERLO, G VALLAI {SACLAY)
~= THE A!ﬂVE PAPERS DISCUSS INELASTIC Cﬂ‘NNELS NEAR THE RESONANCE.
JOHNSCN 67 UCRL-17683 THESIS C H JOHNSON (LRL)
Propa
serane
N (1550) 63 Ne1/2(1550, JP=1/2-) 1=1/2 S”
) THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).
63 N®1/2(1550) MASS (MEV) Dt
L] . 11519.0) HENDRY 65 RVUE ETA N ¢ S11 PI N 9766
] 1570.0 MICHAEL 66 RVUE  FITS BAREVRE SI1 7/66
L] N ISST 0 OR 1565 UCHIYAMA- 66 RVUE FITS N ETA DATA 9/66
L] N FlTTlNG GIVES 'Hﬂ SULU'XUNS. PROBLEHS HIYENING PI P PHASE SHIFT
L] 1 (1535.0 BAREYRE RVUE PHASE-SHIFT ANAL 11767
1 WHERE YNE PARTIAL-WAVE TDYAL CRUSS SECY[UN IS GREATEST.
" 2 {1515.0) EYRE 68 RVUE PHASE-SHIFT ANAL 11767
2 WHERE THE VELOCITY OF THE AHPLlYUOE ACROSS THE ARGAND DIAGRAM
2 1s GKEI'ES'
L] 3 (1591. DONNACHIE 68 RVUE PHASE-SHIFT ANAL 6/68¢
3 WHERE 'HE ABSORPTION IS GREATEST.
memmm—cememcoee- 63 N®1/2(1550) WIDTH (MEV)  =-=m=mm—emmmemee e
[ . t130.0!) HENDRY 65 RVUE 9766
L] 130.0 MICHAEL 66 RVUE 1766
Ll N 15 OR  144.0 UCHIYAMA- 66 RVUE SEE NOTE ON MASS 9/66
w 1 ] BAREYRE . 68 RVUE 11767
L] 2 BAREYRE 68 RVUE 11767
L] 3 DONNACHIE 68 RVUE 6/68¢
SEE '“E NU'ES ICCUH"N'ING THE MASSES QUOTED.
——————————— 63 N®1/2(1550) PARTIAL DECAY MODES ———————————
DECAY PASSES
P1 N®1/2(1550) INTO PI N 139+ 938
P2 N®1/2(1550) INTO N ETA 939+ 548
P3 N#172(1550) INTO N PL PI 938+ 139+ 139
——ecccsceccneesne 63 N#1/2(1550) BRANCHING RATIOS ——ecnce e eeee—e——
RL N*1/201550) INTO (PI N)/TOTAL (PL)/TOTAL
Rl lﬂchq) HENDRY 65 RVUE 9/66
R1L * MICHAEL 66 RVUE 9/66
Rl N OR 0.28 UCHIYAMA- 66 RVUE SEE NOTE ON MASS 9/66
R1 0.24 BASSOMPIE 67 HBC + KeP TO K¢ N¢ 11/68¢
R1 OR 0.43 DAVIES 67 RVUE SOLUT. 8 OR C 11767
RL 3 (ﬁ.b?&l DUNNACHIE 68 RVUE 6/68¢
R2 N*#1/2(1550) INTO (N ETA)/TOTAL {P2)/T0TAL
R2 DOMINANT INEL DECAY HENDRY 65 RVUE 9/66
RrR2 0.68 MICHAEL 66 RVUE 9/66
R2 N 0.29 OR 0.71 UCHIYAMA- 66 RVUE SEE NOTE DN MASS  9/66
R2 0.22 0.14 BASSOMPIE 67 HBC + K+P TO K* 11/68¢
R2 0.69 OR 0.45 DAVIES 67 RVUE SOLUT. 8 DR C 11767
R3 N®1/2(1550) INTO (N PI PI)/TOTAL {P3)/TOTAL
Rr3 0.08 OR LF BASSOMPLE 67 HBC + KeP TO k¢ N¢ 11768+

sseene

been included in our querages.
REFERENCES ~- N*1/2(1550)
HENDRY 65 PL 18 171 A W HENDRY, R G MOORHOUSE (RTHFD)
-~ REVIENS EARLY PHASE-SHIFT-ANALYSIS RESULTS AND PI- P T0 ETA N
EXPERIMENTS. WE TAKE NUMBERS FROM THE SOLUTION USING BRANDSEN 65.
BAREYRE 65 PL 18 342 + BRICMAN, STIRLINGs VILLEY (SACLAY)I 1P
MICHAEL 66 PL 21 93 MICH (OXF)
UCHIVANA 66 PR 149 1220 F UCHIYAMA-CAMPBELL, R K LOGAN (1L e
BASSOMPI 67 PL 258 440 BASSOMPIERRE, + (CERN, BRUXELLES
DAVIES 67 NC 52A 1112 A T DAVIES, R G MOORHOUSE (GLAssuu.nruFo)
BAREYRE 68 PR 165 1731 P BAREYRE, C BRICMAN, G VILLE (SACLAY) [JP
DONNACHT 68 PL 268 161 A DONNACHIE, R G KIRSOPP, C LOVELACE (CERN) 1JP
PAPERS NOT REFERRED TO IN DATA CARDS.
BRANDSEN 65 PR 139 B15 +ODONNELL, MOORHOUSE (DURHAM, RTHFD) [ 4P
-~ BAS1S OF uunusks WE QUOTE FROM HENDRY 65.
LOVELACE 67 HEIDELBERG C. 79 C LOVELACE (CERN) 1P
JOHNSON 67 UCRL-17683 THESIS C H JOHNSON (LRL)
THERE 1S GETTING TO BE A WHOLE LITERATURE ON THE REACTIONS PI- P YO
ETA N AND GAMMA P TO ETA P NEAR THRESHOLD AND THEIR CONNECTION WITH
THE BEHAVIOR OF THE S11 AMPLITUDE AS DETERMINED IN PI P PHASE-SHIFT
ANALYSIS. THE REAOER IS INVITED YO PERUSE THE FOLLOWING RATHER [N-
DIGESTIBLE COLLECTION. FURTHER REFERENCES MAY BE FOUND IN THESE.
MAINLY EXPERINENIAL --
BULOS 64 PRL 13 & 3 (BROWN, BRANDET S JHARVARD s MIT,PADOVA}
RICHARDS 66 PRL 16 1121 4CHIUJEANDT JHELMHOLZ JKENNEY ¢ (LRL,HAWAIL) 14
JONES 66 PL 23 597 +BINNIE ¢DUANE sHCRSEY JMASON, ¢ ( IMPCOL 4 RTHFD)
BACCIE 66 NC 45A 983 4PENSOe SALVINI#MENCUCCINI 4+ (ROME,FRASCATI) 1JP
PREPOST 67 PRL 18 82 R PREPOST, D LUNDQUIST, D GUINN (STANFORD)
BLOOM 68 PRL 21 1100 +HEUSCH, PRESCOTT, ROCHESTER (CALTECH)
MAINLY qunRtVICAL -
DOBSON 66 PR 14 P N DOBSON (HAWALT
MINAMI 66 PR lQ1 1123 S MINAMI {0SAKA)
BALL 66 PR 149 1191 J S BALL tucLa)
LOGAN 67 PR 153 1634 R K LOGAN, F UCHIYAMA-CAMPBELL (L
MENCUCCT 67 NC 48A 579 € MENCUCCINI, A REALE (FRASCATI
DEANS 67 PR 161 1466 S R DEANS, W G HOLLADAY (VANDEFBILT)
MINAMI 67 PR 162 1619 S MINAMI (0SAKA)
MOSS 7 PR 163 1785 T A MOSS (wsu)
DEANS 68 PR 165 1886 $ R DEANS, W G HOLLADAY [VANDERBILT}
PAL 68 PR 167 1350 B K PAL (NPL NEW DELHI)
e
srsese
A “640) 82 N#3/2(1640, JP=1/2-) 12372 Ss'
THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).
82 N®3/2(1640) MASS (MEV) e
LIS (1648.0)  (12.0) DEVLIN 65 CNTR  Pi+- P TOTAL
L (1695.0) BAREYRE 68 RVUE PHASE-SHIFT ANAL 11/67
1 WHERE rns PARTIAL-WAVE TOTAL caoss SECTION IS GREATEST.
" 2 (1650.0 BAREYRE 68 RVUI PHASE-SHIFT ANAL 11767
2 WHERE rns VELOCITV OF THE Anrllruns ACROSS THE ARGAND DIAGRAM
2 IS GREATEST
. 3 (1635.0) DONNACHIE 68 RVUE  PHASE-SHIFT ANAL 6/68%
3 WHERE THE ABSORPTION 1S GREATEST.
B 82 N$3/2(1640) WIDTH (MEV) mmmmmm e e
o1 (250.0) BAREYRE 68 RVUE 11767
w2 1130.0) BAREYRE 68 RVUE 1/67
o3 0 DONNACHIE 68 RVUE 6/68¢
SEE Inz NOTES ACCOMPANYING THE MASSES QUOTED.
------ =======-= 82 N®3/2(1640) PARTIAL DECAY MODES  --=-=-m=-c--cmae
DECAV PASSES
Pl N#3/2(1640) INTO PI N 139+ 9.
----- mmm--=m==== 82 N#3/2(1640) BRANCHING RAT10S e
Rl N$3/2(1640) INTO (P1 N)/TOTAL (PL)/TOTAL
RL 3 10.284) DONNACHIE 68 RVUE 6/68¢
ssenee . .
REFERENCES —— N#3/2(1640)
DEVLIN 65 PRL 14 1031 T J DEVLIN,J SOLOMONsG BERTSCH (PRINCETON) 1
BAREYRE 68 PR 165 1731 P BAREYRE, C BRICMAN, G VILLET (SACLAY) 1P
DONNACHI 68 PL 268 161 A DONNACHIE, R G KIRSOPP, C LOVELACE (CERN)IJP
PAPERS NOT REFERRED TO IN DATA CARDS.
CARRUTHE 60 PRL 4 303 P CARRUTHERS (CORNELL) I
DEVLIN 62 PR 125 690 T J DEVLIN, B J MOYER, V PEREZ-MENDEZ (LRL) I
HELLAND 64 PR 134 BlObZ +DEVLIN,HAGGE 4 LONGD, MOYER s NOUD (LRL) 1
BAREYRE 65 PL 18 + BRICMAN, STIRLING, VILLET (SACLAY) 1JP
SOMNSON 67 uan-l1¢ux THESIS C H JOHNSON (LRLY
sesave
seeese
N(1680) 66 N¥1/201680, JPx5/2-) I=1/2 Dls
THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).
64 N®1/201680} MASS {(MEV)
LI 1650.0 APPROX SRANDSEN 65 RVUE  PHASE-SHIFT ANAL 1/66
L (1674.0) DUKE 68 CNTR  PI-P POL 6/68¢
" o1 11680.0) BAREYRE 68 RVUE PRASE SHIFT ANAL 11767
1 WHERE THE PARTIAL-WAVE TOTAL CROSS SECTION IS GREATEST.
.2 11655.0) BAREYRE ~ 68 RVUE  PHASE-SHIFT ANAL 11767
2 WHERE THE VELOCITY OF THE AMPLITUDE ACROSS THE ARGAND DIAGRAM
2 IS GREATEST.
n 3 11678.0) DONNACHIE 68 RVUE PHASE-SHIFT ANAL 6/68%
3 WHERE THE ABSORPTION 1S GREATEST.
memmm—mmemmmes=== 64 NO1/2(1680) WIDTH (MEV)  ——=--—=--mcom—ooooeaooe
Y (135.0) BAREYRE 68 RVUE 11767
o2 (105.0l BAREYRE 68 RVUE 11767
IONNACHIE 68 RVUE /68

D!
SEE 'HE NB‘ES ACCOMPANYING THE MASSES QUOTED.
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Data -in parentheses have not been
mmmmmmmmmmeemeeem 64 N$1/2(1680) PARTIAL DECAY MODES  ===-=m--====—we=
DECAY MASSES
PL N®1/2(1680) INTO PI N 139+ 938
P2 N#1/2{1680) INTO N ETA 939+ 548
P3 Ne172(1680) INTO LAMBDA K 1115+ 497
P4 N*172(1680), INTO N+3/2(1236) PI 1236+ 139
mmmmmmmmmmemeeee= 64 N$1/201680) BRANCHING RATIOS  ===-————mmmmemeeeee
a1 mi/zueuon INTQ (PI N)/TOTAL (PL)/TOTAL
RL 1. (0.1 BAREYRE _ 68 RVUE
RL 3° DONNACHIE 68 RVUE
SEE ms NIJTES ACCOMPANYING THE MASSES QUOTED.
R2 Ne1/2(1680) INTO (N ETA)/TOTAL (P2)/TOTAL
R2 TRIPP 67 RVUE
R3 NeL/2(1680) INTO (LANBDA K)/TOTAL (P31 /TOTAL
R3 OR LESS TRIPP 67 RVUE

ReEviEws oF MODERN PrYsICS

Janvuary 1969

SEE NOTE PRECEDING THE N*1/2(1688) INELASTIC DECAY MODE MEASUREMENTS.

sesses

REFERENCES -- N*1/2(1680)
DUKE 65 PRL 15 468 +JONES ¢ KEMP s MURPHY o PRENTICEs + (RTHFD,0XF) 14P
BRANDSEN 65 PL 19 420 +0DONNELL, MOORHCUSE {DURHAM,RTHFD) LJP
TRIPP 67 NP B3 lD 0 LEITH, + (LRL y SLAC,CERNHEIDELy SACLAY
DUKE 68 PR 16 +JONES KEMP ¢y MURPHY , THRESHERy ¢ (RTHFD,OXF) LJP

-~ INSIGNYFUL QUALITATIVE ARGUMENTS CONCERNING EXlSYENCt AND 1JP.

BAREYRE 68 PR 165 173 P BAREYRE, C BRICMAN, G (SACLAY) 1JP
DONNACHI 68 PL 268 lbl A DDNNACHIE. R G KIRSOPP' C LnVELACE LCERN) 1JP
PAPER NOT REFERRED TO IN DATVA ‘CARDS.

BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET (SACLAY) 1JP
JOHNSON 67 UCRL~17683 THESIS C H JOHNSON (LRL)

ssease
senees

N(1688)

65 N®1/2(1688, JP=5/2¢) 1=1/2

F.

THE LATESY RESULYS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCEs ARE NOT INCLUDED IN THE

CARD LISTINGS,

THE N#3/2(1236).

BUT ARE DISCUSSED IN A NOTE PRECEDING

—e—mee—mme e —— 65 N#1/2(1688) MASS (MEV) et e e e

L] * 1(1680.0) BRANDSEN 65 RVUE PHASE SHIFT ANAL

L] * (1682.0) 68 CN PI1-P EL + PI

L] 1 (1690.0) BAREVRE 68 RVUE PHASE=-SHIFT ' ANAL
1 WHERE THE PARTIAL-WAVE TOTAL CROSS SEC'lDN lS GREATESY

L] 2 11680.0) BARI ASE~SHIFT ANAL
2 WHERE THE VELOCITY OF THE AHPLIIUDE AC&OSS THE ARGAND DIAGRAM
2 1S GREATEST.

L] 3 (1687.0) DONNACHIE 68 RVUE PHASE~SHIFT ANAL
3 WHERE TYHE ABSORPTION IS GREATEST.

mm—mmemm——m—————ee 65 N$1/2(1688) WIDTH (MEV) ———————————————

" 1 1110.0) BAREYRE 68 RVUE

- 2 (105 0) BAREYRE 68 RVUE
3 DONNACHIE 68 RYUE

SEE 'ﬂE ND'ES ACCOMPANYING THE MASSES QUOTED.
e 65 N*1/2(1688) PARTIAL DECAY MODES et
DECAY MASSES

PL N*#1/2(1688) INTO PI N 39+ 938

P2 N®1/2(1688) INTO N ETA 939+ 548

23 N*1/2(1688) INTO LAMBDA K 1115+ 497

P4 N¢1/2(1688) INTO N¢3/2(1236) PI 1236+ 139

PS5 Ne1/2(1688) IN N PL 938+ 139+ 139

P6 N#1/2(1688) ¢+ INTO NEUTRON PI+ 939+ 139

PT N®1/2(1688)+ INTO PROTON P+ PI= 938+ 139+ 139

P8 N*1/2(1688)+ INTO N#3/2(1236)++ PI~ 1236+ 139

——————————————— 65 N'l/Z(léBB) BRANCHING RATIOS S

R1 N‘llZ(leB) INTO (PI N)/TOTAL (P1)/TOTAL

R1 1 BAREYRE 68 RVUE

R1 DONNACHIE 68 RVUE

SEE TNE NDYES ACCOHFANVING THE KASSES QUOTED.

HWE LIST MEASUREMENTS DF THE INELASTIC DECAY MODES OF THE 1688 MEV BUMP.
SUCH MEASUREMENTS HAVE NOT UNTANGLED THE D15 AND F15 (AND POSSIBLE S11)
COMPONENTS. IV IS CLEAR THAT BOTH D15 AND F15 DECAY ALOT INTO N PI Pl.
PERLO 66 FINDS SOME N#3/2(1236) PI (SLIGHTLY MORE THAN PHASE SPACE).
ROBERTS 67 SUGGESTS THAT THE DOMINANT MODE IS N®1/2(1518).

R2 Ne1/2(1688) INTO lN EYA)/'UTAL {P2)/TOTAL

R2 0.025 KRAEMER 64 DBC ¢ PI+D 1.23 BEV/C

R2 0.042 OR LESS (QSPC cL) A-BURELLX 67 HBC + PBAR P 5.7 BEV/C

R2 0.015 67 RVUE

R3 N*1/2(1688) INTO (N ETAI/IPI N} (P21/(P1)

R3 0.027 OR LESS HEUSCH 86 RVUE ¢+ P10, ETA PHOTO

R4 N#1/2(1688) INTO (LAMBDA K)/VOTAL (P3)/VOTAL

R& 013 OR LESS (95PC CL) A—BDRELL] 67 HBC «

R4 0.0013 67 RVUE

R4 SEEN CNKNDNSKV 68 HBC PP TO K¢ YN

RS N®1/201688) INTO (N PI)/IN PI PI) (P1)/(P5)

RS 1.26 OR LESS (95PC CL) A-BORELLI 67 HBC +

R6& N®1/2(1688) INTO (N‘?IZ(IZB&) P11/(N P1 PI) (P4)/(P5)

R6 NO EVIDENCE \~-BORELLI 67 HBC +

R6 SEE MERLO 66 FOR A REVIEW.

R7 N'lIlele) lN'O (NEUTRON PI#)/(P PI+ PI-) {P6)/(PT)

R7 0.6 0.40 ALEXANDER 67 HBC + PP 5.5 BEV/C

R8 N‘IIZ(IbBBI INTO (N®(1236)++ PI-)/(P Pl+ PI-} (PB)/(PT)

R8 e T 0.14 ALEXANDER 67 HBC + PP 5.5 BEV/C

R8 1.0 0.3 ALMEIDA 66 HBC + PP 10 BEV/C

R8 0.83 AYA! 68 PP 8.1 BEV/C

R9 N'l/Z(leB) INTU (LAHBDA K)/(P PL+ PI-) (P3)/7(PT)

R9 ss ALEXANDER 67 HBC + PP 5.5 BEV/C

R10 N®1/2(1688) INTO (PI N)/{PI N®3/2(1236)) (P1}/(P4)

R10 0.77 OR LES. LEE

pessee sessneee

11767
6/68¢

8/67

8767

11767
11767

6/68%

11767
6/68%

9/66
8767
/67

9766

8767
a/et
6/68%

8767

a/767

11/68*

11767

/67

BARYON RESONANCES

included

in our averages.

REFERENCES =~ N¢1/2(1688)

SEE' A PREVIOUS EDITION (RMP 37, 633, 1965) FOR EARLIER REFERENCES.

KR‘EHEK 64 PR 136 B496
DUK! 65 P

65
66
66
66

!kANDSEN
PRL 17 1019
BERKELEY CONF

ALEXANDE 67 PR 154 1284
A-BORREL 67 NC 47 232
LEE 67 PR 159 1156
TRIPP 67 NP B3 10
CHINOWSK 68 PR 165° 1466
BAREYRE 68 PR 165 1731
68 166 1448
68 PL 268 161
68 85 169

OUKE
DONNACHI
KAYAS

PAPERS NOT REFERRED TO IN DATA CARDS.

CROUCH
DERADO
ROBERTS
BANNER
-

BAREYRE 65 PL 18 342

65

P ROY SOC 289 489

DESY CONF IT 21
ATHENS CONF 244

+MADANSKY, ¢

+0DONNELL, MOORHOUSE

C A MEUSCH, C Y PRESCOTT, R F DASHEN
{CAVNDSHDESY(CERN))

#RUSHBROOKE, +
J P MERLOs G VALLADAS

ALEXANDER yBENARY sCZAPEK 4+

ALLES-BORELLI,FRENCH,FRISK,FICHEJDA
+MOEBSROE, SINCLAIR, VANDER VELDE
(LRLySLAC sCERN¢HEIDEL » SACLAY)

+ LEITH, ¢
CHINOWSKYsKINSEYKLEINy +

P BAREYRE, C BRICMAN, G VILLET
+JONES ¢ KEMP . MURPHY , THRESHERy +

t{J HOPKINS NWESTERN,NOODSTOCK) I
+JONES ¢ KEMP ; MURPHY , PRENTICE, +

(RTHFC,UXF) 4P
(DURHAM,RTHFD) 1 JP
(cIvy

{SACLAY)
(WETZMANN(CERN))

{LRL,SLAC)
(SACLAYYLJP
(RTHFD,OXF) IJP

A DCNNACHIE, R G KIRSOPP, C LOVELACE (CERN)1JP

+GUYADER » SENE s YIOQU,ALITTI, ¢

(ORSAY SACLAY)

* (BROWN+CEAHARVARDy MIT 4 PADOVA, WE T ZMANN)

+KENNEY LAMSA, +
R G ROBERTS
+DETOEUF yFAYOUX yHAMELy +

JOHNSON 67 UCRL=-17683 THESIS C H JOHNSON

(NOTRE DAME,KENTUCKY)

{DURHAM)
USACLAY,CAEN}

THE ABOVE 'APEKS DIS£U$$ INELASTIC CHANNELS NEAR THE BUMP.
+ BRICMAN, STIRLING, VILLET

{SACLAY) LJP

LA 12
9598
A(1690) N®3/2(1690, JP=3/2-) 1=3/2 D33
THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGSy BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).
Ei 2110
238998
N#3/2(1690, JP=3/2¢) [=3/2 Pas
THE LATEST RESULTS ON NUCLEON RESCNANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N*3/211236).
Ldii 11
eSS
N(I710) 66 NOL/201710, JP=l/2-) 1s1/2 S,
THE LATEST RESULTS ON NUCLEON RESdNANCES. PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N®3/2(1236).
66 N®1/2(1710) MASS (MEV) —————————————————
L] . (1695.0) BRANDSEN 65 RVUE PHASE-SHIFT ANAL 9/66
L} . (1700.0) HICN‘EL 66 RYUE FITS DAREYRE S11 7/66
" 1 {1710.0) AREYRE 68 RVUE PHASE~SHIFT ANAL 11/67
1 WHERE THE PARTIAL-WAVE IOVAL CROSS SECTION IS GREATEST.
L] 2 11665.0 AREYRE 68 RVUE PHASE-SHIFT ANAL 11/67
2 WHERE THE VELOCITY OF THE AMPLITUDE ACROSS THE ARGAND DIAGRAM
2 1S GREATEST.
" 3 {1709.0) LOVELACE 67 RVUE PHASE-SHIFT ANAL 11/67
3 WHERE THE ABSORPTION IS GREATEST.
memmemeeccccene 66 NSL/2(1710) WIDTH (MEV)  —==eeccemeecccscoceammes
L] * 1240.0) MICHAEL 66 RVUE 1766
W 1 (260.0) BAREYRE 68 RVUE 11767
w 2 lllo-ol QlﬂEVRE 68 RVUE 11767
' 3 67 RVUE PHASE~SHIFT ANAL 11/67
SEE TNE NDTES ACCOMPANYING THE HASSES QUOTED.
ecscccsessesnasns 66 N®1/2(1710) PARTIAL DECAY MODES =~=--e—ececceccceas
UECA' PASSES
Py N*1/2(1710) INTO PL N 139+ 93
P2 N®1/2(1710) INTO N ETA 939+ 5‘3
P3 N*1/2(1710) INTO LAMBDA K 1115+ 497
cemememcmmmaceene 66, N$1/2(1710) BRANCHING RATIOS =mmee=c-ammeommmme
R1 N*1/2(1710) IN'U (Pl N’/'D‘AL (P1)/TOTAL
RL 1.0 MICHAEL 66 RVUE 7766
RL 3 (0.786) LOVELACE 67 RVUE PHASE-SHIFT ANAL 11/67
90848

BAREYRE 65 PL 18 342
BRANDSEN 65 PL 19 420
MICHAEL 66 PL 21 93

JOHNSCN 67 UCRL-17683 THESIS

BAREYRE 68 PR 165 1731

REFERENCES --~ N*#1/2{1710)

+ BRICMAN, STIRLINGs VILLET

+0DONNELL, MOORHOUSE
C MICHAEL
€ H JOHNSON

P BAREYREy C BRICMAN, G VILLET

(SACLAY) LJP
(DURHAM,RTHFD) 1JP
(OXF

(LRL)
(SACLAY) 1JP

sseeee

esese

N(|730) N$1/2(1730, JP=3/2-) 1=1/2 D|3
THE LATEST RESULTS ON NUCLEON RESCNANCES, PRESENTED AT
THE 1968 VIENNA CCNFERENCE, ARE NOT INCLUDED IN THE

—— CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).

28888

EL112 1]

N(|75°) N#1/201750, JPal/2+) [=1/2 P"
THE LATEST RESULTS ON NUCLEON RESCNANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUY ARE DISCUSSED IN A NOTE PRECEDING
THE N%3/2(1236).

R 112

seeR e




Data in parentheses hav

P33

N(IBSO) THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
e3> CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).

N®1/2(1860, JP=3/2+) 1Ix1/2

sese9e
sossee
A(1910) N$3/2(1910s JP25/2¢) 12372 F35

THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N$3/2(1236).

L adbbtd

LAl ld

N$3/72(1930y JP=1/2¢+) 1=3/2 P3|

THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N®372(1236).

A(1930)

A(|95 83 N®3/2(1950, JP=7/2¢) 1=3/2
0) THE LATEST RESULTS ON NUCLEON RESONANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGSs BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).

83 N*3/2(1950) MASS (MEV)

N e 1922.0 APPROX cooL 56 CNTR  PI+ P TOTAL
. e n«uz.o) (15.0) BRISSON 61 CNTR  PI+ P TOTAL
"N (1956. LAYSON 63 RVUE  PI P TOTAL, EL
. N ASSUNES AN N#3/2(18550e
n e (1920.0) HOHLER 64 RVUE  DATA + DISP REL
u . 11900.0)  (9.0) DEVLIN 65 CNTR  PI+ P TOTAL
L} . 1950.0 APPROX YOKOSAWA 66 CNTR Pl- P DSIG 0 PDL
. {1920.0) DUKE 68 CNTR  PI-p EL
"1 11975, AREYR| RVOE  PHASE-SHIFY ANAL
1 AMERE THE PARTIAL-WAVE TOTAL r.nnss sscnnn 1S GREATEST.
" 2 11980.0) PHASE=-SHIFT ANAL
2 WHERE me vnncu‘v OF THE AMPLITUDE ACROSS THE ARGAND DIAGRAN
2 Is CREAT
N 3 (19460 E 68 RVUE IFT ANAL
3 WHERE THE ABSORPTION IS GREATEST.
memmemmesemmmeeee 83 N$3/2(1950) WIDTH {MEV)  ===mm=ceeccoe—emcecaccan
L] * {170.0) HOHLER 64 RVUE
" (256.0)  ¢39.0) DEVLIN 65 CNTR
" (170.0) OUKE 65 CNTR
W 0 APPROX YOKGSAWA 66 CNTR
ol 1180.0) BAREYRE 68 RVUE
N2 1140.0) BAREYRE 68 RVUE
¥ 3 1221.0 DONNACHIE 68 RVUE
SEE THE nnres ACCOMPANYING THE MASSES QUOTED.
eemmw—sesemeeme—e 83 N#3/2(1950) PARTIAL DECAY MODES  =-=eweec=ec=eeew
DECAY PASSES
33 N#3/2(1950) INTO PL N 139+ 938
P2 N®372(1950) INTO SIGMA X 1189+ 493
’3 N#3/2(1950) INTO N+3/2(1236) PL 1236+ 139
P4y Ne37201950) INTO Y#1(1385) K 1385+ 493
»s ‘N#3/72(1950) INTO N#3/2(1236) RHO 1236+ 770
P6 72(1950) INTO NEUTRON P[+ Pl+ 939+ 139+ 139
P7 N$3/2(1950) INTO N¢3/2(1236) PI PI (NOT RHO} 1236+ 139+ 139
mmmmemmmmmmemme== 83 N$3/2(1950) BRANCHING RATIOS  ==---=-mm--mceeewee
a1 m;/zmzm INTO (PT N)/TOTAL tP1)/TOTAL
Rl N AYSON 63 RVUE
AL N Assunes " nu/z(uss).
RL ® LESS HOHLER 63 RVUE  DATA + DISP REL
Rl = (0.57) (n.lz) DEVLIN 65 CNTR
Rl * €0.41) oUK 5 CNTR  VERY ENERGY DEP
RL = o b APPROX YOKOSAWA 66 CNTR
Rl 1 (o.sn BAREVRE 68 RVUE
RL 3 (0 ONNACHIE 68 RVUE
SEE THE NOTES ACCONPANYING THE PASSES QUOTED.
R2 uouzuosn) mm (SIGHA K)/(PI N} 1P21/1P1)
L¥] 0,059  0.024 CHINOWSKY 68 HBC 4+ PP TO P SIG K
R3  Ne3/72(1950) INTO ((PI N)*(N®3/2(1236) PI1))/TOTAL  (P1#P3)/TOTAL
R3 0.23 0.04 FUNG 68 HBC 4+ PI+P TO PI+PIO P
R4 Ne3/2(19501 INTO_(PI NI/ (N$3/2(1236) P1) (P11/1p3)
RS LESS THAN 0.55 HBC PI-P 3.63 BEV/C
RS nulunsot INTO (P N)*(NEUTRON PI+ PL4))(TOTAL (P1ep6)/TOTAL
RS o013 GALLOWAY 68 RVUE ++ PI+P TO N 2PI+
R6 He3/2(1950) INTO_(Ys1(1385) K)/(PL N) (P4)/tP1)
R CHINOWSKY &8 HBC ++ PP TO P LAM K PIL
R7 Ne3/2(1950) INTO (Ne3/2(1236) RHO)/(PT N} (P51/1P1)
R7 0.4 PPROX CHINOWSKY 68 HBC ++ PP TO (P 3PI) N
THIS INCLUDES cunascnou FOR UNSEEN DECAY (ISPIN FACTOR 5/3).
RS N¥3/2(1950) INTO Ne3/201236) PI BT (NOY RHD) (pP71/1P1)
RB CHINOWSKY 68 HBC 4+ PP TO (P 3PI) N
ses s
REFERENCES -~ N¢3/2(1950)
56 PR 103 1082 R €OOLy O PICCIONI, D CLARK (BNL) 1
BRISSON 61 NC 19 210 +DETOEUF \FALK-VAIRANT,VAN RCSSUN,¢ (SACLAY} I
LAYSON 63 NC 27 724 W M LAYSON (CERN) 1J
HOHLER 63 NP 48 470 G HOHLER, G EBEL (KARLSIUHE) 1
HOHLER 64 PL 12 149 G HOHLER, J GIESEC! (KARLSRUHE) [
DEVLIN 65 PRL 14 1031 % SPDEVLINy 4 SOLOMONSG BERTSCH  (PRINCETON) [
DUKE 65 PRL 15 468 +JONES ) KENP, PURPHY, PRENTICE, ¢  (RTHEC,OXF)1JP
HOLLADAY 65 PR 139 B1348 ¥ G HOLLADA (VANDERBILT)
YOKOSAYA 66 PRL 16 714 YSUNA WILLs ESTERLING, BOOTH (ARG, CHI) 14P
67 PR 159 1156 +MOEBS ,ROE + SINCLAIR, VANDER VELDE (MICH)
GALLOWAY 68 PL 268 334 K F GALLOWAY (INDIANA) £
BAREYRE 68 PR 165 1731 P BAREYRE, C BRICMANs G VILLET (SACLAY) 1JP
DONNACHI 68 PL 268 161 A DUNNACHIE, R G KIRSOPP, C LOVELACE (CERN)}IJP
CHINOWSK 68 PR 171 1421 CHINOWSKY ;CONDON +K INSEY ;KLEINo+  (LRLSLAC)
68 VIENNA CONF. FUNGy KERNAN, KALMUS, BIRGE (RIVERSIOE,LRL)

e not

/66

6/68¢
11767
11767

6/68¢

1766
1766
1766
1166
11767
6/68%

11768+
11768%
11767
6768¢
11/68¢

11768+

11/68%
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been included in our averages.
PAPERS NOT REFERRED TO IN DATA CARDS.
HELLAND 64 PR 134 B1062 ‘DEVLIN'N‘GGEVLUNGB]"’JVER"OUD (LRL) 1Y
AUVIL 64 NC 33 473 AUVIL, C LOVELACE (IFPCOL) ISP
JOHNSON 67 UCRL-17683 THESIS l: H JOHNSON (LRL)
sosses
Rl 222
N(|980) N*1/2{1980, JP=3/2-) 1=1/2 D‘3
THE LATEST RESULTS ON NUCLEON RESCNANCES. PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
—_— CARD LISTINGSs, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N*3/2(1236).
Rl 122 2]
o8
N (2080) 70 Ne 12080, JP= ) I=
YUON 67 SEE A NARROW BUNP IN THE INVARIANT MASS OF
(P Pl+ PI- PIO) FROM 3 BEV/C Pl- P TO (PI- P Pl+ PI-
RHO=-. AT 3,2 BEV/Cy WITH AVI'ROXIHATELV FUUR TIMES THE NUMBER CF
EVEN'S' THE EFFECT IS NOT SEEN ( )} « OMITTED FROM
mvmmememeemeeee 70 N®  (2080) MASS (MEV) ————————————
L] 2080.0 12.0 YOON 67 HBC + 3 BEV/C PI-P 8761
sneeecmemenmmeeee 70 N®  (2080) WIDTH (MEV) m—————————
L 40.0 20.0 YOON 67 HBC + 8/67
mmmmececeememeees 70 N®  (2080) PARTIAL DECAY MODES  w-=veecoe—aceoma~
DECAY PASSES
PL Ne 12080) INTO
P2 Ne 12080) INTO N'JIZ( 1236) RHO
e T0 N* (2080} BRANCHING RATIOS ——emescccnaceas
(33 N¢ 120801 INTO (N$3/2(1236) RHO)/TOTAL (P2)/TOTAL
Rl SEEN YOON 67 HBC + 8/67
00988
REFERENCES ~= N# (2080)
YOON 67 PL 248 307 4+BERENYIJKEY,PRENTICEy ¢ {TORONTC,WISC)
CHUNG 68 PR 165 1491 S U CHUNGDAHL,KIRZ,MILLER {LRL)
8888
L il
N ( 2‘90) 71 N®1/2(2190, JP=T7/2-} 1=1/2
THE LATEST RESULTS ON NUCLEON RESCNANCES, PRESENTED AT
THE 1968 VIENNA CONFERENCE, ARE NOT INCLUDED IN THE
CARD LISTINGS, BUT ARE DISCUSSED IN A NOTE PRECEDING
THE N#3/2(1236).
71 N#1/2(2190) HASS (MEV) e R
L] 2190.0 DIDDENS 63 CNTR P+~ P TOTAL
L] 2210.0 HOHLER 64 RVUE DATA # DISP REL
" 2190.0 APPROX YOKOSAWA 66 CNTR PI- P DSIG + POL T7/66
L] 2265.0 DONNACHIE 68 RVUE PHASE-SHIFT ANAL 6/63%¢
wemeeameeccaceaae Tl N#1/2(2190) WIDTH (MEV) e eeeeee
Ll 200.0 DIDDENS 63 CNTR
L] 200.0 HOHLER 64 RVUE 1766
L] 220.0 APPROX YOKOSAWA 66 CNTR T/66
| ] 298.0 DONNACHIE 68 RVUE 6768%
meeeamecmmeesames 71 N%1/2(2190) PARTIAL DECAY MODES —————————————a
DECAY MASSES
Pl N#1/2(2190) INTO PI N 139+ 938
P2 N®1/2(2190) INTO LAMBDA K 1115+ 497
mmeememmmeemeea-e 71 N®1/202190) BRANCHING RATIOS B
Rl N*1/2(2190) lNl'Cl lPl N)/TDYAL tPL)/TOTAL
R1 0.3 DIDDENS 63 CNTR 1766
Rl 0.3 APPRDX YOKOSAWA 66 CNTR T/768
Rl 0.349 DONNACHIE 68 RVUE 6/68%
Eaddd ]
REFERENCES —-- N*1/2(2190)
DIDDENS 63 PRL 10 262 4JENKINS, KYCIA, RlLEV (BNL) I
HOHLER 64 PL 12 149 G HOHLER, J GIESECKE (KARLSRUHE) 1
YOKOSAWA 66 PRL 16 714 +SUWAHILL,ESTERLING,BOOT ARG,CHI) JP
DONNACHI 68 PL 268 161 A DONNACHIEy R G KIRSOPP, C LDVELACE (ctRNlIJP
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN DATA CARDS.
CARROLL 66 PRL 16 295 +CORBEVT,DAMERELL ,MIDDLEMAS, + (RTHFD,0XF)J-L
CARROLL 66 PRL 17 127 4CORBETT DAMERELL,MIDDLEMAS, + (RTHFD,0KF)J-L
= ERRATUM CNAN\.ING THE RATHER WEAK DETERMINATICN OF J-L TO +1/2.
KORMANYQ 66 PRL 16 709 KORMANYOSsKRISCH,OFALLON, + (NICN.ARGI P
BARGER 66 PRL 16 913 V BARGER, D CLINE C) P
BUSZA 67 NC 52A 331 +DAVIS,DUFF (HEYMANN, + (UNICUL.NEsYFIELD)
9%
st *
A (2420) 84 N$3/2(2420¢ JP=211/24) 1=3/2
PARTIAL WAVE ANALYSIS OF BELLAMY 67 SUGGESTS J=11/2
——————3 84 N$3/2(2420) MASS (NEV) e
H * (2360.0) DIDDENS 63 CNTR PI+ P TOTAL
H * 12520.0) (40.0) ALVAREZ 64 CNTR PI PHOTOPROD 1766
" * 24004 APPROX WAHLIG 64 SPRK 0 PI-P CH EX
L] * 12440.0) HOHLER 64 RVUE DATA + DISP REL
L] 2423.0 10.0 CIVRON 66 CNTR Pl+ P TOTAL 1766
L] B8 12452.0) BARGER 66 RVUE TOTAL + CH EX 117867
mmmemamemeee—eee— B4 N#3/2(2420) WIDTH (MEV) e
" * (200.0) DIDDENS 63 CNTR
" id (245.0) HOHLER 64 RVUE 1/66
] 310.0 20.0 CITRON 66 CNTR T/66
L] ] 1275.0) BARGER 66 RVUE TOTAL + CH EX 11767
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Data in parentheses have not beem included in our averages.
meeememeemeeoee-- B4 N#3/2(2420) PARTIAL DECAY MODES 85 N3/2(2850) PARTIAL DECAY MODES  ====~==-==c-o=ce
DECAV PASSES DECAY MASSES
Pl N#3/2(2420) INTO PI N 139+ 93 3} N#3/2(2850) INTO PI N 139+ 938
P2 N#3/2(2420) INTO SIGKA K 1197+ a9; 23 N#3/2(2850) INTO P PI PI PI 938+ 139+ 139+ 139
P3 N3/2(2420) INTO N#3/2(1236) PI 1236+ 139
P4 N3/2(2420) INTO NEUTRON PI+ PI+ 939+ 139+ 139 meememmammemce-=e 85 N$3/2(2850) BRANCHING RATIOS  ====ce-mcmes—mooeoe
= 84 N®3/2(2420) BRANCHING RATIOS  =—==-c=-eoe-. R1 N#3/2(2850) INTO (PT N)/TOTAL tP1)/TOTAL
RL  ONLY (J#1/2)%( PI N/TOTAL) MEASURED FOR THIS STATE
Rl N®3/2(2420) INYO (91 N)/IDTAL (P1)/TOTAL Rl 0.261 0.048 CITRON 66 CNTR  TOTAL CRCSS.SEC. 11767
RL * 0.067 DIDDENS 63 CNTR  ASSUMING J=1172  T7/66 Rl B (0.224)  (0.016) BARGER 66 RVUE TOTAL + CH EXC. 11767
RL 0.113 o.oo;a CITRON 66 CNTR  ASSUMING J=11/2  7/66 RL 8 (0.40) BARGER 67 R USES KORMANYOS66 11/67
Rl B 10.12) BARGER 67 FIT ASSUMING J=11/2 11767 B USES REGGE AMP.+RESON. TO CALCULATE DIF. cnoss sscr]nus AT 180 DEGRE
B USES REGGE AMP.+RESON. TO CALCULATE DIF. CROSS SECTIONS AT 180 DEGRE s FOR CRITICIS! OF THIS METHOD, sEF DOLEN
B FOR CRITICISM OF THIS METHOD, SEE DDLEN 56. RL ME| 51 RVUE  USES KORFANYDS6T 11/67
Rl D (0.163 D ASSUNING J=11/2 11767 n USES uuLv RESDNANCES 10 CALCULA1E DIF. CROSS SECTICNS AT 180 DEGREES
D USES DNLV IESONANCES To CALCULATE DlF. causs ss:v!nns AT 180 DEGREES R1 0.10 KORMANYOS 67 CNTR  PI-P AT 180 DEG. 11/67
R1 KORMANYCS 67 CNTR  ASSUMING J=11/2 11/67 R1 0.39 DOBROWOLS 67 CNTR  PI+P AT 180 DEG
R2 N¢372(2420) INTO (P! N)®(NEUTRON PI+ PI+)/(TOTAL##2) (P1#P4)/TOTAL®2 sseesy
R2 0.0195  0.0048 GALLOWAY 68 RVUE 6/68%
REFERENCES -~ N#3/2(2850)
BIE989 SEESIVREE SRR S
WAHLIG 64 PRL 13 103 +MANNELLT,SODICKSON,FACKLER,WARDy +  (MIT)
REFERENCES -- N¢3/2(2420) HOHLER 64 PL 12 149 G HOMLER, J GIESECKE (KARLSRUHE) I
CITRON 66 PR 144 1101 +GALBRAITH,KYCIA,LEONTIC,PHILLIPS, + (BNL) I
DIDDENS 63 PRL 10 262 +JENKINS, KYCIA, RILEY {BNL) L BARDADIN 66 PL 21 357 BARDADIN-OTWINOWSKA,DANYSZy + (WARSAW)
ALVAREZ 64 PRL 12 710 +BAR-YAM,KERN,LUCKEY,OSBORNE, +  [MIT,CEA) BARGER 66 PR 151 1123 V BARGER, M OLSSCN (HISC)
WAHLIG 64 PRL 13 103 +MANNELLI,SODICKSON,FACKLER, WARD, +  (MIT) BARGER 67 PR 155 1792 V BARGER, D CLINE (WISC) P
HOHLER 64 PL 12 149 G HOHLER, J GIESECKE (KARLSRUHE) [ DIKMEN 67 PRL 18 798 F N DIKMEN (HICH)
CITRON 66 PR 144 1101 +GALBRAITHoKYCIAsLEONTICsPHILLIPS, + (BNL) 1 DOBROWOL 67 PL 24B 203 DOBROWOL SKI,GUSKOV, L IKHACHEV, + (DUBNA) P
BARGER 66 PR 151 1123 V BARGER, M OLSSON HISC) KORMANYO 67 PR 164 1661 KORMANYOS, KRTSCH, OFALLCN, +  {MICH,ARG) P
DOLEN 68 PR 166 1768 R DOLEN, D HORN, C SCHMID (CAL TECH)
BARGER 67 PR 155 1792 v uARGER. D CLINE (WISC) P
DIKMEN 67 PRL 18 798 F N DIKN (MICH) PAPERS NOT REFERRED TO IN DAYA CARDS.
KORMANYO 67 PR 164 1661 xanHAnvos, KRISCH, OFALLCN, + (MICH,ARG) P
DOLEN 68 PR 166 1768 R DOLEN, D HORN, C SCHMID (CAL TECH) BAACKE 67 NC 514 761 J BAACKE, M YVERT {KARLSRUHE , CRSAY) J-L
GALLOWAY 68 PL 268 334 K F GALLOWAY CINCIANA) I NAHLIG 6B PR 168 1515 M A WAHLIG, I MANNELLI (MIT,PISA
== FINAL VERSION OF DATA USED IN WAHLIG 64. IN CONJUNCTIUN WITH
PAPERS NOT REFERRED TO IN DATA CARDS. CITRCN 66 TOTAL CROSS SECTIONS, THIS CHARGE EXCHANGE DATA GIVES
COMPLEX CLASTIC SCATTERING AMPLITUDE AT O DEGREES.
DOBROWOL 67 PL 24B 203 SKI+GUSKCY L , -(CUBNA) P
BELLAMY 67 PRL 19 476 +BUCKLEY,DOBINSON, + (NESTFIELD,UNICOL) JP  oobbtd
BAACKE 67 NC 51A 761 J BAACKE, M YVERT (KARL SRUHE, CRSAY) J-L aees
WAHLIG 68 PR 168 15 M A WAHLIG, T MANNELLI (MIT,PISA)
~- FINAL VERSION OF DATA USED IN WAHLIG 64. IN CONJUNCTION WITH T3 N#1/2(3030, JP= ) 1=172
CITRON 66 TUTAL CROSS SECTIONS, THIS CHARGE EXCHANGE DATA GIVES N(3030)
COMPLEX ELASTIC SCATTERING AMPLITUDE AT O DEGREES. N#1/2(3030) MASS (MEV)  ~emeecoceeosoccmmacoee
senven H o €3080.0) HOHLER 64 RVUE  DATA + DISP REL  7/66
serees L] 3030.0 CITRON 66 CNTR  Pl+- P TCTAL 1766
N (2650) T2 N*1/2126504 JP= =) I=1/72 enecenacseneens 73 N*1/2(3030) WIDTH (MEV) cececssccscssncccacsnscn
72 N®1/2(2650) MASS (MEV) —————————— e ] 400.0 CITRON 66 CNTR 1766
.o 12700.0) ALVAREZ 64 CNTR  PI PHOTOPROD ~m—-emwmmmeemee== 73 N#1/2(3030) PARTIAL DECAY MODES  ===-==-=====eeoe
Ho 2600.0 APPROX WAHLIG 64 SPRK 0 PI-P CH EX
Mo (2660.0) HOHLER 64 RVUE  DATA + DISP REL DECAY FASSES
[ 2649.0 10.0 CITRON ~ 66 CNTR  PI+- P TOTAL 7766 P1 N*1/2(3030) INTO PI N 139+ 938
LI 12633.0) BARGER 66 FIT TOTAL + CH EX 11767
mem-smmmeee——mcee 73 N#1/2(3030) BRANCHING RATIOS — ==--me--m=seoomoee -
memmme——emme—ese T2 N#17202650) WIDTH (MEV)  ==mcmeccmmsccm——ecamceae
RL N#1/2(3030) INTO (PI N)/TOTAL {P1) /TOTAL
N 1100.0) ALVAREZ 64 CNTR Rl ONLY (J41/2)%( PI N/TOTAL) MEASURED FOR THIS STATE
o 1200.0) HOHLER 64 RVUE 7766 R1 0.048 TRON 66 CNTR  TOTAL CRCS.SEC. 11/67
W 360.0 20.0 CITRON 66 CNTR 1766 RL B (0.088) (0.016) BARGER ee avue TOTAL + CH EXC. 11/67
w o« (425.0) BARGER 66 FIT TOTAL ¢ CH EX 11767 Rl 8 €0.12 BARGER USES KORMANYOS66 11767
B USES REGGE AMP.+RESON. TO CALCULATE DIF. causs secrxous AT 180 DEGRE
~ 72 N#1/2(2650) PARTIAL DECAY MODES  —-===—-=-=-=e=ue B FOR canIC|sn OF THIS METHOD, SEE DULEN 68,
R1 D (0. DIKMEN 67 RVUE  USES KORMANYGS67 11/67
DECAY FASSES 0 USES UNLv RESUNANCES 10 CALcuLArs DlF. CROSS SECTIONS AT 180 DEGREES
Pl N#1/2(26501 INTO PI N 139+ 938
P2 N*1/2(2650) INTO LAMBDA K 1115+ 497 “eeeee ssesrnen
=——==mmemeec--aee 72 N#1/2(2650) BRANCHING RATIOS — =-cco--emmcomcemoes REFERENCES ~- N¥1/2(3030)
R N#1/2(2650) INTO (P1 N)/TOTAL (P1)/TOTAL HOHLER 64 PL 12 149 G HOHLER, J GIESECKE (KARLSRUHE) T
Rl ONLY {J+1/2)#( P1 N/TOTAL) MEASURED FOR THIS STATE CITRON 66 PR 144 1101 ocALauAIIM,xvctA.LEoerc,PMlLL(vs, + (BNL) 1
R1 0.436 0,028 ITRON 66 CNTR  TOTAL CRCSS-SEC. 11/67 BARGER 66 PR 151 1123 V BARGER, M OLSSO WISC)
RL 8 lo.hssy 10.018) BARGER 66 RVUE  TOTAL + CH EXC. 11/67 KORMANYD 67 PR 164 1661 KORMANYDS, xnlscn, OFALLCN, + {RICH, ARG) P
RL 8 (0.3 BARGER 67 RVUE  USES KORMANYOS67 11767 BARGER 67 PR 155 1792 V BARGER, D CLINE (WISC) P
8 USES REGGE AHP +RESON. TO CALCULATE DIF. CROSS SECTIONS AT 180 DEGRE OIKMEN 67 PRL 18 798 F N DIKMEN (MICH)
8 FOR CRITIEISH OF THIS METHOD, sse Du LEN 68 DULEN 68 PR 166 1768 R DOLEN, D HORN, C SCHMID (CAL TECH)
RL O EN 67 RVUE  USES KORMANYOS66 11767 ¥
D USES uNLv RESONANCES 10 caLcuLAre DlF. CROSS SECTIONS AT 180 DEGREES sreess
R1 KORMANYOS 67 CNTR  PI-P AT 180 DEG. 11/67 Aadaddd
eresee A(3230) 86 N$3/2(3230, JP= ) 1=3/2
REFERENCES == N*1/2(2650) e ] 86 N#3/2(3230) MASS (MEV) —————————————
ALVAREZ 64 PRL 12 T10 +BAR-YAM,KERN, LUCKEY ;0SBORNE, + (nxr.cen) L] 3230.0 CITRON 66 CNTR  PI+ P TOTAL /66
WAHLIG 64 PRL 13 103 +MANNELL I, SODICKSON,FACKLERyWARDy ¢  {MIT)
HOHLER 64 PL 12 149 G HOHLER, J GIESECKE (KARLSRUHE) 1 mmmmmmmmmmee—eee 86 N$3/2(3230) WIDTH [MEV)  ==e-memmmemceeccmeeeeeeee
CITRON 66 PR 144 1101 ccALBnAlru.xvan,Leourlc.vulltlvs. + (BNL) I .
BARGER = 66 PR 151 1123 V BARGER, M OLS (HISC) W 440.0 CITRON 66 CNTR 1766
BARGER 67 PR 155 1792 V BARGER, D CLINE (WISC) & :
DIKMEN 67 PRL 18 798 F N DIKMEN (MICH) wm-mmmmemmeeaeeee 86 N#3/2(3230) PARTIAL DECAY MODES  ~=mm——===m==acae
KORMANYO 67 PR 164 1661 KORMANYOS, KRISCH, OFALLONy ¢  (MICH,ARG) P
DOLEN 68 PR 166 1768 R DOLEN, D HORN, C SCHMID (CAL TECH) DECAY MASSES
3} N#3/2(3230) INTO PI N 139+ 938
PAPER NOT REFERRED TO IN DATA CARDS.
m===emmemem-—e-—== 86 N#3/2(3230) BRANCHING RATIUS -
BAACKE 67 NC 51A 761 J BAACKE, M YVERT (KARL SRUHE s CRSAY) J-L
WAHLIG 68 PR 168 1515 M A WAHLIG, I MANNELLI (MIT,PISA) Rl ONLY lJ01121*( PI N/TOTAL) HEASURED FOR THIS STATE
== FINAL VERSION OF DATA USED IN WAHLIG 64. IN CCNJUNCTION WITH R1 66 CNTR TOTAL CRCS. SEC. 11/67
CITRON 66 TOTAL CROSS SECTIONS, THIS CHARGE EXCHANGE DATA GIVES RL 8 (0-03] 10.01) BARGER 66 RVUE  TOTAL + CH EXC. 11/67
COMPLEX ELASTIC SCATTERING AMPLITUDE AT O DEGREES. RL 8 . .1 BARGER 67 CNTR  USES KORNANYDS66 11767
B USES REGGE AMP.+RESON. TO CALCULATE DIF. CROSS SECTIONS AT 180 DEGRE
sevees 8 FOR CRITICISH OF THIS METHUD, SEE DDLEN 68.
sesene RL D 7R USES KORMANYOS6T 11/67
. O USES ouLv RESUNANCES To CALCULAYE DIF. CROSS secrlcus AT 160 DEGREES
85 N$3/2(2850, JP=  +) [=3/2
A(2850) aees
85 N#3/2(2850) MASS (MEV) B
REFERENCES -~ N3/2(3230)
N 2700.0 APPROX WAHLIG 64 SPRK O PI-P CH €X
Mo 12870.0) HOHLER 64 RVUE  DATA + DISP REL CITRON 66 PR 144 1101 +GALBRATTH,KYCIA,LEONTIC,PHILLIPS, + (BNL) 1
" 2850.0 12.0 CITRON 66 CNTR  "PI+ P TOTAL /66 BARGER 66 PR 151 1123 V BARGER, M OLSSON WISC)
LI (2850.0) BARDADIN 66 HBC ++ N& TO P + 3 PIS  7/66 KORMANYO 67 PR 164 1661 KORMANYOS, KRISCN' OFALLON, ¢ (nxcr.Anc) [
BARGER 67 PR 155 1792 ¥ BARGER, D CLIN (WISC) P
mmeseemcecocoeo—e 85 N#3/2(2850) WIDTH (MEV]  ====—-memcmeeccecceecece DIKMEN 67 PRL 18 798 F N DIKMEN (MICH)
DOLEN 68 PR 166 1768 R DOLEN, D HORN, C SCHMID (CAL TECH)
[ 400.0 40.0 CITRON 66 CNTR 7766
[ (150.0) BARDADIN 66 HBC ++ 766 P ooesd

srnnse
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BARYON RESONANCES

Data in parentheses have mot been included in our averages.

74 Ns 3245, JP= +)

EXISTENCE NOT CONCLUSIVELY ESTABLISHED. I-SPIN
NOT DETERMINED, BUT THE NARROW WIDTH PRECLUDES
IDENTIFICATION WITH THE N$3/2(3230). OMITTED
FROM TABLE.

N7 (3245)

T4 N* /2(3245) MASS (MEV)  =e—ccerecccccccccceccaee—
10.0 KORMANYDS 67 CNTR PI-P 180 DEG EL 6/68¢
74 N /72(3245) WIDTH (MEV)  ===eeeeemem—emeeoeeee
OR LESS KORMANYGS 67 CNTR 6/68%

T4 Ne /2(3245) PARTIAL DECAY MODES
DECAY MASSES
+ 938

PL N® /2(3245) INTO P1 N 139

J IS NOT KNOWN, FOLLOWING IS (J+1/2)¢(PI N)/TOTAL
Rl 0.37 KORMANYOS 67 CNTR 6/68¢
ssxaes

REFERENCES ~— N# /2(3245)

KORMANYO 67 PR 164 1661 KORMANYOS, KRISCHs OFALLON, + (MICH:ARG) P

reaees

srrnes
A BUMP SEEN IN THE INVARIANT MASS OF A VERY COMPLI-
ICE FOI

T5 N*1/2(3690, JP= ) I=1/2

CATED STATE (N + SEVEN PIS)e SO AS EVIDEN FOR
—— A NEW RESONANCE IT IS NOT CONCLUSIVE. NOT INCLUDED

IN TABLE.
------------ 75 N&1/2(3690) MASS {MEV)  =mmmmecmeemccecoeeeeee
[ 3690.0 10.0 BARTKE 67 HBC ¢ PI+P 8 PRONGS 8/67
emmmmceceee——e= 75 N#172(3690) WIDTH (MEV)  ===-eecmmceemem—cea. —
W 50.0 30.0 BARTKE 67 HBC  + 8/67
----------------- 75 N#1/2(3690) PARTIAL DECAY MODES  ======--e-==me=e

DECAY PASSES

3% N#1/2(3690) INTO N + 7 PIS 1420

sesses
REFERENCES -~ N*¥1/2(3690)

BARTKE 67 PL 24B 118 4CZYZEWSKI,DANYSZ, + (CRACOW, ORSAY(CERN)) I

*eses
seenes

76 Ne¢ /2(3755, JP= )
N, (3755)
. A SMALL PEAK IN THE (P P PBAR) INVARIANT MASS FRUM
8+4 BEV/C PI+ P TO PI+ P P PBAR EVENTS. AS EVIDENCE
FOR A NEW RESONANCE IT IS NOT CONCLUSIVE. OMITVED

_— FROM TABLE.
76 N® /2(3755) MASS (MEV)  meeememcesecceeeceeeeee
[} 3755.0 8.0 EMRLICH 68 HBC + PI¢ P P PBAR 6/68¢
——————— —e———= 76 N# /203755) WIDTH (MEV)  ==m=—mmmm———ommamameeee
20.0 EHRLICH 68 HBC + 6768+

76 N* /2(3755) PARVIAL DECAY MODES ———

DECAY PASSES
Pl N® /2(3755) INTO PI+ P P PBAR

a0

REFERENCES -~ N% /2(3755)
EHRLICH 68 PRL 20 686 R EHRLICH,R J PLANO,J B WHITTAKER (RUTGERS)

seaes
aenen

1 Ne5/2(1560, JP= ) 1=5/2

* 9.
N5/2 (1560) IT HAS BEEN SUSPECTED ALMOST FROM THE BEGINNING THAT
THIS IS A KINEMATIC EFFECT AND NOT A RESONANCE. RE-
CENT EVIDENCE STRONGLY SUPPORTING THIS INTERPRETATION
1S GIVEN BY GOLDHABER 67. A THEORETICAL APPROACH TO KINEMATIC PEAKS
IS GIVEN BY KRAMER 67. OMITTED FROM TABLE.

----------------- 91 N5/2(1560) MASS (MEV) R e d
“ 1560.0 20.0 GOLDHABER 64 HBC +4+4+43.65 BEV/C PI+ P 7/66
L3 1570.0 ALEXANDER 67 HBC +4+44PP 4P1 5.5 BEV/C 9/66
L 1562.0 18.0 CAMBRIDGE 68 HBC +++GAMMA P TO 6 BEV 6/68¢
M e e o o o o -
L] AVG 1561.1050 13 93  AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
Bt 91 N#5/2{1560) WIDTH (MEV)  ===ceccecccmccccccaaaa——
" 220.0 20.0 GOLDHABER 64 HBC +++ 1/66
w 140.0 ALEXANDER 67 HBC +++¢ 9/66
L] 200.0 54.0 CAMBRIDGE 68 HBC +#+¢+4GAMMA P TD & BEV 6/68%
[ e s o s e e v e
L] AVG 217.5875 18.7550 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
e - ———————— 91 N*5/2(1560) PARTIAL DECAY MODES  =~=--c-—c=ceme--

DECAY VMASSES
Pl N#5/2(1560) INTO N PI PI 938+ 139+ 139
P2 N*5/2(1560) INTO N¢3/2(1236) PI 1236+ 139
sssses

REFERENCES —- N$5/2(1560)
C(LRL(BNL))
(LRL)

GOLDHABE 64 DUBNA CONF I 480 G+S GOLDHABER,OHALLORAN,SHEN
DASH 65 LRL UCID-2752 J DASH, G GOLDHABER, J SWIHART
CONTE 66 BERKELEY CONF +DAMERI,RATTI,RUSSOs + (GENOVAsMILANC,UXF)
ALEXANDE 67 PR 154 1284 ALEXANDER,BENARY,CZAPEK,+ (WEIZMANN(CERN))
GOLDHABE 67 CORAL GABLES 190 G GOLDHABER (LRL)
KRAMER 67 PR 164 1887 1 KRAMER (LRL)
CAMBRIDG 68 PR 169 1081 BROWN, CEA, HARVARD, MIT, PADOVA, WEIZ(ANN) [

sreees
sessse

Note on Possible KN Resonances (Z's)

The K+p and K+d total cross sections
have been accurately measured by COOL 66
and BUGG 68. They show similarly shaped
asymmetric peaks near 1 BeV/c incident Kkt
momentum, The K+p is a direct measure-
ment of the isospin-1 KN cross section, The
isospin-0 KN cross section is extracted from
the K'd cross section, To do this, it is nec-
essa.ryA to correct for the shielding and motion
of the nucleons within the deuteron, which re-
quires making approximations the validity
and effect of which are not fully understood,
For a discussion and references, see TRIPP
68. The isospin-0 cross section so deduced
has a peak, also near 1 BeV/c, that is higher,
narrower, and more symmetric than the iso-
spin-41 peak, This is shown in the accompa-
nying figure, Peaks in 7N and KN cross sec-
tions are nearly always attributed to reso-
nances. However, the consequences of the
existence of KN resonances are severe, In
particular, all well-established strongly inter-
acting particles and resonances have quantum
numbers that permit their classification’'as
quark-antiquark (for meson) or triple-quark
(for baryon) states, and KN resonances will
not fit into this scheme, States that will not
are called exotic or "far-out.," The only s~
channel experiment one can arrange for seek-~
ing exotic resonances is KN scattering.

CARTER 67 used the total-cross-section
data in a dispersion-relation analysis, and
found that the Argand diagram for the isospin=-
0 forward scattering amplitude has the behav=~
ior of a resonance-like circle added to a
smoothly varying background, This merely
reflects the fact that there is a large, narrow
peak in the cross section, The crucial ques-
tion is whether it is a single partial wave or
some general coordinated behavior of several
of them that is responsible for the rapidly
varying part of the full amplitude.
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KN total and partial cross sections, Sub-
scripts indicate isospin, Total cross sections
are from CARTER 68, which uses data from
COOL 66 and BUGG 68. Isospin-4 partial
cross sections are adapted from a compila-
tion made by BLAND 68. Isospin-0 partial
cross sections are from HIRATA 68, Thresh-
olds for various processes are indicated at

the top.

BARYON RESONANCES

Only a few channels are open in KN scat-
tering at low energies, The thresholds and
final-state-particle cross sections are shown
in the figure, BLAND 67 (for the isospin-1
channel) and HIRATA 68 (for the isospin-0
channel) have shown that the only important
inelastic process (up to momenta well above
the peaks) is KN - KNw, Even this channel
does not become important until the thresholds
for the quasi-two-body channels KN - KA
(forbidden to the isospin-0 channel) and
KN —» K*N are reached; in the region of the
peaks, 70 to 90% of the KNv final state is
KA or K*N. It is clear from the figure that
the structure in the total cross sections is
associated with the rise of the KN - KNr
cross section at the thresholds of the quasi-
two-body reactions. Furthermore, the pro-
duction and decay angular distributions for
these reactions are qualitatively consistent
with simple t-channel exchange models.

Once upon a time, these threshold and t-
channel characteristics of the reactions that
can be most closely associated with the struc-
ture in the total cross sections would probably
have been enough to discourage a resonance
interpretation, However, since Schmid has
shown that a decomposition of t-channel Regge-
exchange amplitudes may lead to resonance-~
like circles in the s-channel partial-wave
amplitudes, the question is no longer either-
or between s- and t-channel interpretations,
See Sec. IV of the introduction to this Review
for further brief comments, and HARARI 68
for an extended discussion and references on
the twofold interpretation of amplitudes. In
summary, the simple characteristics of the
reaction channels are not sufficient to answer
the question whether KN resonances exist.

No further analysis has yet been per-
formed with the isospin-0 channel, but the
much more accessible isospin-1 channel has

been studied in greater detail, and no evidence



Data in parentheses have not

has been found for resonant behavior of any
partial wave in the region of the peak in the
BLAND 67 made a par-

tial-wave analysis of the reaction K+p - KA

total cross section,

and found no rapid variation of any phase,
HITE 67 made a K-matrix analysis of K'p
reactions, which reproduced the main fea~
tures (though not the details) of the data with-
LEA 68 made a

partial-wave analysis of total and elastic~

out invoking a resonance,

scattering data and found some suggestion
that the P 1/2
(= 1.5 BeV/c), rather far above the peak in

wave resonates near 2 BeV
the total cross section, However, this analy-
sis has severe limitations, forced by lack of
polarization data. In particular, the favored

solution keeps the P wave completely

whereas BL3A/1\ZID 67 showed this to be
the largest of the amplitudes feeding the reac-
tion K+p - KA. MARTIN 68 extended the

work of LEA 68, and again found that the P /Z

wave might be resonating, but the analysis is

elastic,

subject to the same limitations as was that of
Lea et al.

scattering data can be no more than suggestive

Phase-shift analyses of the elastic-

until there are accurate polarization data.
In production experiments, there is no
BASSOM-

PIERRE 68 found no structure in mass spec-

solid evidence for KN resonances,

tra of systems recoiling against a pion in the
reactions K+p - KNw, KNww, and KNwnw.
TYSON 67 and MORI 68 found some structure
in mass spectra in the reaction yp - K( MM)++
but the interpretation of this as due to KN
resonances is indirect and, - at best, no more
than suggestive, BIRNBAUM 67 found some
structure in the mass spectra in the reaction
np - K(Mm)t

the position of the structure varied with inci-

but it was later found that

dent 7~ momentum.
The approximate parameters of the
cross-section structure, if interpreted as

resonant, are given in the data-card listings,

In addition, ABRAMS 67 extended the total-

cross-section measurements and found very

ParticLE DATA GRrOUP Reviews of Particle Properties
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been included in our averages.

small bumps in the isospin-1 channel at 2190
and 2505 MeV, and borderline indications of
We do not
include the possible Z's in the BARYON
TABLE.,

structure in the isospin-0 channel.

96 2%011865, JP= ) I=0

Z, (1865)

SEE THE PRECEDING NOTE.
96 2¢0(1865) MASS (MEV)

L) ' 1868.0 10.0 KYCIA 67 CNTR K+Py D TCTAL

" 1860.0 15.0 CARTER 67 THEO DISPERSION REL.
L] e s s s s e e e

M AVG 1865.5385 8.3205 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

--------------- 96 2#0(1865) WIDTH (MEV)  ==-==mm=mommmoeeoeemeeee

L] 30.0 KYCIA 67 CNTR
w 50.0 CARTER 67 THED
L] . e s
W AVG 25.7248 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
----------------- 96 2#0(1865) PARTIAL DECAY MODES  =mm=——=m—e=-m----e
DECAY MASSES
(23 2#0(1865) INTO K N 493+ 939
P2 2%0(1865) INTO N K*(890) 938+ 892
B 96 2+0(1865) BRANCHING RATIOS  ---
R/l 2#0(1865) INTQ (K N}/TOTAL (P11 /TOTAL
RL 0.40 0.05 KYCIA 67 CNTR  IF J=1/2
Rl 0.31 0.05 CARTER 67 THEQ  IF J=1/2
Rl . ... .
RL AVG 43550  .0450 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
R2 220(1865) INTO N K*(890) (p2)
R2 MAIN INELASTIC DECAY  HIRATA 68 HBC
sERee
REFERENCES —- Z¢0(1865)
SEE REFERENCES FOR THE Z#1(1900)
R 2]
seeese
97 2#1(1900, JP= ) I=l
Z,(1910)
SEE THE NOTE PRECEDING THE Z¢0(1865).
—_—
STSTSISSSSSSTTT 97 2%101900) MASS (MEV)
[ 1900.0 10.0 KYCIA 67 CNTR ++ KeP TOTAL
mmmmmememmmeememe 97 Z%1(1900) WIDTH (MEV)  ———-—==emmmmem—memeeeeeeoe
[l 260.0 50.0 KYCIA 67 CNTR ++
------------- - 97 2%1(1900) PARTIAL DECAY MODES  ==-===-=---=-----=
OECIV MASSES
3 2#1(1900) INTO K N 493+ 9
P2 2#1(1900) INTO N*3/2(1236) K 1236+ 493

97 Z$1(1900) BRANCHING RATIOS -

R1 Z+*1(1900) INTO (K N)/TOTAL (PL)/TGTAL

RL 0.25 0.06 KYCIA 67 CNTR ++ IF J=1/2

R1 0.10 OR LESS CARTER 67 THEQ DISPERSICN RELe
R2 Z*111900) INTO K N®#3/2(1236) {r2)

R2 MAIN INELASTIC DECAY BLAND: 67 HBC ++

erenes ’

REFERENCES ~- Z#1(1900)
“]YAL-CRDSS-SEC\'IQN EXPERIMENTS —-—

cooL PRL 'GllCﬂRELlviVCI‘.LEDN'lClLIpLUNDBV" I(BNL) I
SLIGHTLV REVISED RESULTS FROM KYCIA 67 REPLACE COOL 66

KYCIA 67 PRIVATE COMM. T F KYCIA (BNL) I

ABRAMS 67 PRL 19 259 +COOL sGTACOMELLE yKYCEA,LECNTICyLI, ¢ (BNL)

BUGG 68 PR 168 1466 +GILMORE JKNIGHT, + (RTHFC»BRMGHM,CVNDSH) I

ot 5PER$ION—RELAI‘ION CALCULATIUN USING TOTAL-CROSS~SECTION DATA ---
CARTER 67 PRL 18 80 (CAVENDISH)
CARTER 68 PREPRINT l A CAIIER (CAVENDISH)

PARTIAL-CROSS-SECTIUN EXPERIMENTS ===

BLAND 67 PRL 18 1077 BOHLER,BKOHN.GOS GOLDNABEI.SEEGER,O (LRL)
== BLAND 68 IS MORE COMPLETVE THAN BLANC
BLAND 68 UCRL-18131 THESIS R W BLAND (LRLY
HIRATA 68 PRL 21 1485 HIRATA, WOHL, GOLDHABER, TRILLING (LRL)
K—FATRIX I"HE 67) AND ELAS\‘IC SCATYERING PHASE-SHIFT ANALVSES —
HITE 6T LLINOIS)
EA 68 PR 165 1770 I.EA. NARY!N, OADES (RI‘NFD'BNL,CERN)
MARTIN 68 PRL 21 1287 B R MAR
PRODUCTION EXPERIMENTS ~=--
TYSON 67 PRL 19 255 4GREENBERG  HUGHES ¢ LUy MINEHART ¢ MCRLy (YALE)

MORT 68 PL 288

152 +GREENBERG ¢ HUGHE S+ LU,ROTHBERG, + (YALE)
BIRNBAUM 67 HEIDELBERG CONF.

+EDELSTEINJHEIN,MCHAHON, + (CARNEGIE,BNL)

BASSOMPL 68 PL 278 468 BASSOMP[ERRE, + (CERN,BRUXELLES)
LATEST RELEVANT RAPPORTGUR TALKS ~~=

TRIPP 68 VIENNA CONF 173 R D TRIPP 1LRL

HARART 68 VIENNA CONF 195 H HARARIL (WETZMANN,SLACYH

sennes *sensess

seanee

173

8/67
8/67

8/67
8/67

8/67
8767

11/68¢

8/67

8/67

8/67
8/67

8/67
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18 LAMBDA (1115,JP=1/2¢) 1=0

A

SEE LISTINGS OF STABLE PARTICLES

crneen sesasenns sasessen
rernen asssennns
'
A “320) 87 Y#0(1327,4P= ) 1=0
. A PEAK IN THE LAMBDA GAMMA INVARIANT MASS IS BE-

————————> LIEVED TG BE EVIDENCE FOR A NEW RESCNANCE- A SI-

MILAR PEAK WAS PREVIOUSLY INTERPRETED AS A MANI-

FESTATION OF Y#0(1670)- SEE NOTE B CN MASS AND

WIDTH OF THIS STATE -

CONTRADICTORY EVIDENCE ON THE RESONANCE INTERPRE-

TATION OF THIS PEAK CAN BE FOUND IN THE DATA OF

DAHL 67 - SEE TRIPP 68 FOR A DETAILED DISCUSSICN

87 Y#0(1327) MASS (MEV)  =—=--m-me e
" 1327 BUGACHEV 68 PBC 0 PI- AT 5.1 GEV/C
---------------- ~ 87 Y*0(1327) WIDTH (MEV) e
W 25.  OR LESS BUGACHEV 68 PBC 0 PI- AT 5.1 GEV/C
----------------- 87 Y#0(1327) PARTIAL DECAYS  ~=—-=o-c—omomome -

DECAY MASSES

3} Y#0(1327) INTO LAMBDA GAMMA 1115+ 0
----------------- 87 Y¥#0(1327) BRANCHING RATIOS =--m=momemommooccmaean
R1 Y#0(1327) INTO (LANBDA cnnnAvlrovAL (P1)/TOTAL
RL * 36 MAIN DECAY BUGACHEV 68 PBC PI- AT 5.1 GEV/C
rxsex * *

REFERENCES —- Y#0(1327)

BUGACHEV 68 VIENNA ABS. 87 N P BUGACHEV + { CuBNA)
DAHL 67 PR 163 1377 DAHL y HARDY s HESS »KIRZ ,MILLER (LRL)
TRIPP 68 VIENNA CONF 173 RAPPORTEUR S TALK (LRL}
sreene

seeane sereeenne

A( 1405) 37 Y#0(1405, JP=1/2-) 1=0 So'
THIS RESONANCE CAN BE IDENTIFIED WITH THE VIRTUAL
BOUND STATE IN THE KBAR-N SYSTEM THAT IS DEDUCED
FROM THE I=0 SCATTERING LENGTH DETERMINED FROM LOW
ENERGY K-P INTERACTIONS. THE DIFFICULTIES IN EXTRAPOLATING FROM THE
PHYSICAL REGION TO THE RESONANCE LOCATION ARE DISCUSSED BY DALIYZ 67.
THE MUMBERS WE USE IN AVERAGING ARE FROM PRODUCTION EXPERIMENTS ONLY.

————————————————— 37 Y#0(1405) MASS (MEV)

L 1405.¢ ALSTON &1 HBC K-P 1.15 BEV/C

M 1410.0 ALEXANDER 62 HBC PI-P 2.1 BEV/C

M 1405.0 ALSTON 62 HBC K~P 1.2-.5 BEV/C
M 1400.0 24.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C
L) * (1382.0) (8.0) ENGLER 65 HDBC P1-P, PI+D 1.68

L] * (1410.7) (l O) K[N 65 HBC 0-EFF-RANGE FIT

L N (1409.61) T 65 HBC 0-EFF-RANGE FIT
u N DATA OF SAKlTr ARE USED IN FlT BY KITTEL.

L3 * {1407.5) (1.2) KITTEL 66 HBC 0-EFF- leGE FIT
L) 67 1400.0 5.0 BIRMINGHA 66 HBC 3.5 K

» * (1403.0) {3.0) KIM 7 HBC K HAYR[K FlY(KP)
L] 120 1405.0 5.0 GALTIERI 68 DBC K=D 2.1-2.7BEV/C
“ c e e e e e e

M AVG 1402.4469 3.4978 AVERAGE (ERROR INCLUDES SCALE FACTOR UF 1.0)
————————e—— —————— 37 Y*0(1405) WIDTH (MEV)  =-=--=m e ———— ——————————
W 20. ALSTON 61 HBC

w 35.0 5.0 ALEXANDER 62 HBC

N 50.0 ALSTON 62 HBC

w 60.0 20.0 MUSGRAVE 65 HBC

w * (89.0) (20.0) ENGLER 65 HDBC

" * (37.0) l3 2) 65 HBC

® N 128.2) SAKIIT 65 HBC

L N DATA OF SAK[TT ARE USED IN FIT BY KITTEL.

w * (34.1) (4.1) KITTEL 66 HBC

W 67  50.0 10.0 BIRMINGHA 66 HBC 5 K~

W * 150.0) (5.0) KIM 67 HBC K MATRIX FITIKP)
w 120 35.0 8.0 GALTIERI 68 DBC K=D 2.1-2.7BEV/C
W e s e e e e e

L AVG 38.1193 3.9257 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

37 Y*0(1405) PARTIAL DECAY MODES

DECAV FASSES

PL Y*0(1405) INTO SIGMA PI 1197+ 13
seeses
REFERENCES —— Y*0{1405)

ALSTON 61 PRL 6 698 +ALVAREZ ,EBERHARD,GOODsGRAZIANG, + (LRL) 1
ALEXANDE 62 PRL B8 447 ALEXANDER,KALBFLEISCHsMILLER,SMITH (LRL) 1
ALSTON 62 CERN CONF 311 +ALVAREZ,FERRO-LUZZI ,ROSENFELD, + (LRL) 1
MUSGRAVE 65 NC 35 735 +PETMEZAS,+ (BIRMGHM,CERN,EP,IMPCOL,SACLAY)
ENGLER 65 PRL 15 224 +F1SKyKRAEMER MELTZER,WESTGARD, ¢ (CRNG,BNL) [J
KIM 65 PRL 14 29 J K KIM . (COLUMBIA) 1P
SAKITT 65 PR 139 B719 +DAY sGLASSER, SEEMAN,FRIEDMAN, + (MD,LRL) LJP
KITTEL 66 PL 21 349 W KITTEL, G OTTER, T WACEK (VIENNA) LJP
BIRMINGH 66 PR 152 1148 BIRMINGHAM,GLASGCH,1.C. s OXFORD,RUT{ERFURD)
DALITZ 67 PR 153 1617 DALITZ, WONGs RAJASEKARAN (OXFORD,BOMBAY)
KIM 67 PRL 19 1074 J KIM (YALE}JP
GALTIERT 68 PRL 21 573 BARBARO-GALTIERI,CHADWICK # {LRL,SLAC)

PAPERS NOT REFERRED TGO IN DATA CARDS.
ABRAMS 65 PR 139 B454 G S ABRAMS, B SECHI-ZORN (MD) 1JP
KADYK 66 PRL 17 599 +0REN, G+S GOLDHABER, TRILLING (LRL) IJP
DONALD 66 PL 22 711 + EDWARDS, LYS, NISAR, MOORE (L1VERPOOL)

ABRAMS 65, KADYK 66, AND DONALD 66 SUPPORT THOSE EFFECTIVE-RANGE-
FIT SOLUTIONS GIVING AN I=0 S1/2 RESGNANCE.

FERRS FERLERRES SERSTEEEE
*rrnne

Asersase

* 23/2-) I=
A( 1 520 )l 38 Y*0(1520, JP=3/2-) [=0 Doa

° 38 Y*0{1520) MASS (MEV) e ——_———— -——
L] 1519.4 2.0 WATSON 63 HBC K-P ALL CHANNELS
L] 145 1517.2 3.0 GALTIERI 63 DBC K-D 1.51 BEV/C
H 29 1520.0 4.0 ALMEIDA 64 HBC K=P 1.45 BEV/C
“ 1511.0 15.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C
" * 30(1510.0) 12.0) BIRMINGHA 66 HBC 3.5 K~ P
M R
M AVG 1518.8293 1.5284 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

in parentheses have not,

12/68¢

12/68%

12/68%

6/68%

7/66
9/67

BARYON RESONANCES

been included in our averages.
W 28 Ye0(15201 WIDTH (NEV)
W 2. TSON 63 HBC
W (19.0) WUSGRAVE 63 Hoc
w {10.0) BIRMINGHA 66 HBC 3.5 k- P
W OR LESS DAHL 68 HBC
W e o o o e e s s
W FIT 13.207  2.292  VALUE FROM CONSTRAINED FIT
----------------- 38 Y#0(1520) PARTIAL DECAY MODES  ===--mmmm=—commmee
oECAY KASSES
Pl Y#0(1520) INTO KBAR N 497+ 93
P2 ¥$0(1520) INTO SIGMA PI 1197+ 13
P3 Y#0(1520) INTO LAMBDA PI PI 115+ 139+ 139
I Y+0(1520) INTU LAMBDA GAMMA 1115+ o0
- 38 Y#0(1520) PARTIAL WIDTHS (MEV)  —-mommmm e -
Wl Y#0(1520) INTO KBAR N 1)
Wl . 0.5 WATSON 63 HBC
Wi e e e
W1 FIT 6,002  1.078  VALUE FROM CONSTRAINED FIT
w2 Y+0(1520) INTO SIGMA PI (p2)
w2 9. ) WATSON 63 HBC
w2 .. e
w2 FIT 5.890  1.131  VALUE FROM CONSTRAINED FIT
. = 38 Y#0(1520) BRANCHING RATIOS  ~=---oemmcmmcmnmmmam
R1 Y0L1520) INTO (SIGHA PII/(KBAR NI P21/ tp1
R1 1.72 HUSGRAVE 65 HBC
R1 0.73 ot DAUBER 67 HBC K-P AT 2.GEV/C
Rl 0.96 0.20 DAHL 68 HBC PI-P 1.6-4 GEV/C
RL e e
RL AVG <7975 .0974 AVERAGE (ERROR INCLUDES SCALE FACTCR OF 1.0)
RL FIT ~981 -210  VALUE FROM CONSTRAINED FIT
R2 Y20U1520) INTO (LAMBDA P1 PI)/(KBAR N) (P3)/1P1)
R2 0.21 DAUBER 67 HBC K-P AT 2.GEV/C
R2 0.17 o8 DAHL 68 HBC PI-P 1.6-4 GEV/C
R2 e e e e
R2 AVG <1729 .0482 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R2 FIT .219 .052  VALUE FROM CONSTRAINED FIT
R3 Y0UI520] INTO (SIGHA PI)/(LAKEDA PI PT) (P21/(p3)
R3 4.5 ARMENTERO 65 HBC
R3 3.3 et BIRMINGHA 66 HBC 3.5 K- P
R3 we 1.2 UHLIG 67 HBC K=P .9-1.0 BEV/C
R3 et e e
R3 AVG 4.1892 6298 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0}
R3 FIT 4.481 .559  VALUE FROM CONSTRAINED FIT
R& Y50115201 INTC (LAMBDA GaMMA)/TOTAL (PERCENT) (P4 )/TOTAL
R4 .86 K=P TO LAM.GAMMA 11/68%
THE FOLLUMING BRANCHING FRACTIONS HAVE CORKELATED ERRORS GREATEK THAN <5
Pl P2 -.951
2434 *
REFERENCES == Y40(1520)
WATSON 63 PR 131 2248 M B WATSON, M FERRO-LUZZI, R D TRIPP (LRL)1JP
GALTIERI 63 PL 6 296 A BARBARO-GALTIERI,A HUSSAIN,RO TRIPP (LRL)
ALMEIDA 64 PL 9 204 S P ALMEIDAs G R LY (CERN)
HUSGRAVE 65 NC 35 735 SPETHEZAS, s (BIRMGHMSCERN, EP ) [HPCOL s SACLAY)
ARMENTER 65 PL 19 338 ARMENTERUS,F~LUZZI, + (CERN,HEIDEL,SACLAY)
BIRMINGH 66 PR 152 1148 SIRMINGHANGLASGCKy 1.C. 1 (OXFORD, RUTHEKFORD
DAURER 67 PL 24B 525 +ALANUD, SCHLEIN, SLATER , STCRK
UHLIG 67 PR 155 1448 CHARLTON, CONDONYGLASSER, YCNHy o MO, USHRL
oAHL 68 PR 163 1377 DAHL s HARDY yHESS JKIRZ , KILLER (LRL)
HAST 68 PRL TO BE PUBL.  MAST,ALSTON,BANGERTER,GALTIERI+ (LRL)
*EEEIE .
sresse

¥*1s in the region 1600 to 1900 MeV

There is much information from produc-
tion and formation experiments in this energy
region; however, a consistent picture of what
is going on in this energy region is not yet
possible, The states with J > 3/2 are ade-
quately treated in the listings and the table,
The lower J states are badly entangled and
require discussion here,

Production experiments show evidence
for £(1610), =(1660), and =(1690), but cannot

0 states,

give information on the I since it
is very difficult to disentangle them from the
1 states. The

separation of £(1660) and =(1690) is not very

neutral production of the I =
clear; it is based only on the evidence that in
**17 the branching frac-
+(z 1660) into Aw and =n

the reaction K'p - Y
tions for the decay Y*

7766
9/67
9766

8767
8r67
9/66

8/67
9766

7766
/67
966



change with incident K~ momentum, As for
Z(1616), it has been detected in only one ex-
periment (CRENNELL 68), and needs further
confirmation,

Formation experiments, Partial-wave

analyses in almost all channels are now avail-
able throughout this energy region. Recent
results on the two-body final states

K'p - KN, Am, = have been reported by:

(ARMENTEROS 68) on RN

Ecm = 1.61 to 1.98 GeV

CHS (ARMENTEROS1 68) on Aw

Ecm = 4.61 to 1.98 GeV

(ARMENTEROS2 68) on T
Ecm = 1,61 to 1.80 GeV
(CONFORTO 68) and

(CONFORTO1 68) ©°PKP
E m 1.69 to 1.89 GeV

Chicago-Heid

c
LRL (SMART 68) on Aw
E = 1.6 to 1.9 GeV
cm
PI-BNL-Yale (BERTANZA 68) on KN
E = 1.65 to 1.71 GeV
cm
BNL (BERLEY 68) onZw
Ecm =1.61to 1,71 GeV

All partial-wave analyses are energy depen-
dent (except CHS's An) and treat each channel
independently; hence each channel gives a
slightly different mass and width for a given
resonance, All parameterize the resonances
as Breit-Wigner amplitudes, and use assorted
parameterizations for the backgrounds.

The first attempt to perform an energy-
independent analysis has been reported by the
CHS collaboration in the Aw channel, where
differential cross sections and polarizations
have been measured. As expected, this type
of analysis has shown a lot of structure,
although better statistics are required to draw
final conclusions. Four states with J <3/2
show a resonant behavior between 16410 and
1670 MeV., The =(41640) seen here could be
identified with the one seen in pré)duction ex-
periments by Crennell et al, This identifica-

tion should still be taken with some caution:

PART

IMAGINARY
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1610 MeV is right at the bottom of the CHS
mass range, and only one of the two CHS
solutions requires a £(41610) resonance., We
reproduce their Argand diagrams, to show
the statistical uncertainties present in such

experiments.
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Amplitudes of the two solutions of the

CHS energy independent partial-wave analysis,
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We present here the table of R, D, Tripp only £(1610); for the others we wait for con-
in his rapporteur talk at the Vienna Confer- firmation.,
ence, with his evaluation of the significance In conclusion, in the 1600- to 1700-MeV
of the various states, The Am enhancement region with J < 3/2, there are now established
at 1680 MeV, which we had in our earlier fwo I = 0 states and three I = 1 states, . with
tables as =(1690), can be either the S11 or one more awaiting confirmation, In the 1700~
the P 3 seen by the CHS collaboration., There to 1800-MeV region there await confirmation
is no information from production experiments one state with I = 1 and two I = 0 states,
on this point, so no choice can be made. Of Above 1800 MeV there is one tentative state.
the four new states we list in the Baryon Table

Summary of evidence for ¥*1s of J <3/2 in the 1600- to 1900-MeV mass region,
(Table from R, D, Tripp, Proceedings of Vienna Conference, 173, 1968,)

New status

L ZJ(J'P) Mass Width Br, fract, Laboratory Q\.\alitya Old states New states
’ (MeV)  (MeV) (%) RMP 40, 77(68)
An resonance RN 1663 26 14 ’ CHS c
i at = 1670 MeV ot 1678 26 45 A A(1670)
So4(1/27) An 1670 18 28 BNL
-- RN 1750 110 20 Ch+H c A(1750)
Aw enhance- RN -- -- 7-40
ment? at Am 1650 100 70-100 CHS B 2(1650)
511( 1/2-) =~ 1680 MeV Zw .- -- -
Zn threshold
effect at BN 1769 123 12 Ch+H B =(1780)
% 1750 MeV
+ RN 1745 147 40
Po,(1/27) -- S . . CHS [+ A(1745)
KN -- - 2-10
. Axw 1610 60 20-100 CHS =(1610)°
P, (1/27) -- o - -- --
Aw prod, 1616 60 - BNL B
(no ¥ dat.)
-- Aw 1882 222 -- LRL (¢} =(1880)
+
P4(3/27) -- -- -- -- -- --
RN -- - 4-10
P, 3/2Y)  See Axn 1660 80 40-100 CHs c =(1690)¢
footnote b =
. - - -
RN 1696 35 18
D 4(3/27)  A(1690) = 1681 85 60 CHS A A(4700)¢
Znw - - 20
RN 1668 56 9
Aw 1667 50 29
D,4(3/27)  Z(1660) Zw 1661 44 49 CHS A 2(1660)¢
A(1405)n -~ -- ~8
Awnw - -- ~10

a. A stands for "well established, " B for ''good evidence but in need of confirmation, " C for "shaky evidence. "

b, It is not clear if Z(4690) seen in production experiments c&rresponds to the S“ or to the P13 state detected by the CHS
collaboration in their Ar energy-independent partial-wave analysis, We temporarily list £(1690) as the F’13 state.

c. This state is included in the Baryon Table.




Data in parentheses have not been
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included in our averages.

REAL  PART

177

-0.
r
-
29
<.
Q.
620,
> 1667 Mev
2o
St
1650 MeV
: J |
(&)
< S D
s 11 4 + 13
-O‘S‘L -03-~
1660 Mev
S“, P13, and D13 of solution A in
the resonant region, Arrows indicate posi-
tions of resonance,
Y £3 -
A(1670) 40 Ye011670, JPel/2-) 120 sOL Sor Al 55 ¥$0(1700, JP=3/2-) 1x0  DO3 Dos
T
SEE NOTE ABOVE 1700) e wore PRECEDING Y#0(16701 LISTINGS
SEE ALSO NOTE IN Y$0(1327) LISTINGS 55 YeOU1700) NASS (MEV)
40 YS0(1670) NASS (MEV)
T Peoume biERews 87 EAI0 o KBRTE, o, Mt
- 680, Y-CHANG 66 PBI —pRP 7= " 696, . 6 K-p ELASTIoCH,EX 11768%
M ‘eroso’ BERLEY. 65 HBC Koo To Lak ETA T Tee | v s 1681.0 2.0 ARMENTER2 68 HBC O K-P TO SIGHA PI 11/68%
M N 5001645.0) (6.0} BIRMINGHA 66 HBC ¢ K-P AT 3.5 GEV/C 11767 | M 1681.0 8.0 BARTLEY ~ 68 OBC 0 k-P AND K=D DATA 1l/68¢
" o8 tiesoss BUBELEV — 67 PBC  PIopRp AT 4otvrc arer | M s 1701, 2.0 SERTANZA 68 HOC 0 KP ELAS.4CH.EX. 117684
u s 1663, 3. ARMENTERO 68 HBC € K-P ELAST.+CEXC. 11768+ | M 1695.0 4.0 BuGe 68 CNTR K=PsD T 17608
M 1esa: ARMENTER? 68 HBE o Kb 70 Stoms b1 s1reas] ® ¢ t1s97) (20) CONFORTO 68 WBL. 0 'Kob ELASTIC  11/6ae
N N AUTHORS SEE A SIGNAL IN NEUTRAL (S10 P15 CBUT NOT IN ChamcEs is T8 M C  FIT TO K-P ELAS. DIFFER. CROSS SECTIONS (PART OF DATA INCLUDED IN
N NOT CLEAR THAT IT CORAESPONGS YO THie STave M C  ARMENTEROS 63 WHICH FIT LEGEN. POLYN. COEFFICENTS)
s ' SYSTEMATIC ERRORS NOT INCLUDED. ONLY INDETERM. IN FIT QUOTED M ST SYSTEWATIC ERRORS NOT INCLUDED. ONLY INDETERM. IN FIT QUOTED 11/67
L} 8 THESE TWO EXPERIMENTS HAVE DETECTED A AK IN THE LA A GAMMA MA et
W B PLOT. AN SINILAR EXPERINENT INCA LARGER CHARGEN oAcoANNA MASS M AVG  1691,9421  4.4555 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 3.7)
L] Al -
R B THIS PEAK SHOULD NOT BE ASSIGNED TO Y#0(1670)~SEE MOTE FOR Ye0(1327 cemmmmmmmmnme 55 YS011700) WIDTH (HEV)  —emmmmmemmmmmeeeeommommem
M AVG  1673.3846  6.9231 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 4.2) v s 35, ARNENTERO 68 HBC O K-P ELAST.+CH.EX 11/68%
S, . " e —————— WS k50 o ARMENTERZ 68 HBC O K-P TO SIGNA PI 11/68*
40 YROUL670) WIDTH (MEV) L 480 130 BARTLEY " 68 DBC 0 k-p AND K-D DATA 1i/c8e
- ¥ 240 BERTANZA 68 HB ELAS.+CH.EX. 11/68%
M 29-9 OR LESS BeRreNe b4 pac el w . (0w m.v’) BUGe o STGNR roraL cass deci 1isee
. . M + K- . " 68 HI 0 NOTE S 761
v B %0 %o oa“&g; Loyt S8 HAC ¢ KIPAT ASSevic1lieT f oy s svsmunc ERRORS NOT INCLUDEDS ONLY INDETERMC TN FIT GUOTED 11767
" . .
. - - . *
‘s Zer ARKENTERZ 60 HBC 0 hop 16 Sioma by L1vens | M AV 2703649 * 3.6820 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1,4)
VN AUTHORSSEE A SIGRAL IN NEUTRAL {S1C o1y buT "RoT IN ChARGED. 1T 1
W NOT CLEAR THAT IT CORRESPONDS TO THIS STATE STSesTmsssso=ssss 55 YS0(1700) PARTIAL DECAY MODES =ewessemce-coeeeos
W S SYSTEMATIC ERRORS NOT INCLUDED. ONLY INDETERM. IN FIT QUOTED OECAY WASSES
W B SEE NOTE IN MASS ABOvE PL yaotiesol INTO KeAR 497+ 939
" 360008 " aides Y40(1690) INTO SIGHA PI 1197+ 139
WAV 26,0000 ~ 42400 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) P Yeotieoo) twvo sloma et Mo 132, 130
vt mecemeeee 43 Y¥$OU1670) PARTIAL OECAY MODES . - ——emmmemoeommmmen P4 YS0(1670) INTO LAMBDA PI PI 1115+ 139+ 139
DECAY WASSES mmememceeccccoo 55 Y#0(1700) BRANCHING RATIOS  ====cm=--=nemememamen
34 N e I e o €TA 11hes o R1 ¥00{1700) INTO (KB4R N)/TOTAL P1)/TOTAL
54 Ve0(1679) INTO Stoma ps it R1 DAVIES 67 CNTR  ASSUNING J=3/2  11/66
Rl o.n 0.03 ARMENTERD 68 HBC 0 K=P ELAST.+CH.EX 11/68%
S e e R 0.02 BERTANZA 68 HBC O KP ELAS.+CH.EX. 11/68%
40 Y*O[1670) BRANCHING RATIOS a e 03 80h CONFORTO 68 HBC O NOTE C IN MASS ~ 11/68%
. 10 (XBA - ceiesense
AL YeOuneTd) INTO (KBAR NI/TOTAL WENTERG 68 HEC RO rovcexc. 11/6ae | RL AVG 12492 © ".0462 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.8)
B2 YAOULETO) INTO ULSIGNA PIISIKBARN))/TOTALse2 (P38P1)/TOTALS2 K2 YeO(I700) INTO (SIGHA PLIS(KBAR N)/TOTALs*2 (P2#P1)/TOTALOS2 8767
‘ R2 04096 ARMENTE2 68 HBC O K-P TO SIGNA PI  11/68%
k2 0-03 ARMENTERZ 68 HEC O K-P TO SIGNA PI Ll/eav | o) 0.073 BERLEY 68 HBC O K-P .6-.82 BEV/C 11/68%
R3 * * * .
w3 Y*0geg, 1O LKA MILAL EYM /YOI (pver2isTomALeez [ R veot1zoor 1wta (LAMBOA PL PLI(KEAR N)/TOTALs#2 (Pasp1)/TOTALOs2
R3 0.06 BARTLEY 68 DBC O K-P ANC K-D DATA 11/68¢
289888
Re  Y#0LLTOO) INTQ (SIGWA PE PII/TOTAL (P3)/70TAL
REFERENCES — Y$0(1670) R4 0T 0.25 ARMENTE3 68 HBC  K-P AND K-D 117688
Y-CHANG 64 DUBNA CONF 1 615 YUNG-CHANG, IN, KLADNITSKAYA, + (CuBNA) T hadadad
BERLEY 65 PRL 15 641 +CONNOLLY, HART ,RAHM, STONEHILL, + (BNL) 1uP
BIRMINGH 66 PR 152 1148 BIRMINGHAM,GLASGON, 12C.y OXFORD,RUTHER(ORD) REFERENCES ~- Y#0{1690)
BUBELEV 67 PL 248 246 +CHADRAA,CHUVILO,HI IN¢ {JINRyBUC,CERN)
ARHENTER 68 NP TO BE PUBLIS. ARMENTEROS,BAILLON + (CERNSHEID+SACLAY] 1P 2::;:3“ o ::Lvéuaezmaus :23‘!552&32'375{3;".'°"“‘.é§.§5?£é?35§i33{3!L-
RM . *
ARMENTEZ 68 PREPRINT ARMENTERQS+BAILLCN +  (CERNOHEIDE+SACLAY) L3P 68 NP TO B A AL LN tire |CEMMeHEIDesdcLAYI LY
eeresn ARKERTE2 65 DREBRINT ARMENTEROS#BAILLCN +  (CERNSHEIDESSACLAY) 1JP
eees ALSO2 67 PL 248 198 ARMENTEROS  FERRO-LUZZI+  (CERN,HELD, SACLAYI )P
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Data in parentheses

BARYON RESONANCES

have not been included in our averages.
ARMENTE3 6B VIENNA CONF ARMENTEROS,BAILLON + (CERN#HEID+SACLAY} T
BARTLEY 68 PRL 21 1111 BARTLEY,CHU,DOWDy SINSs MEER¢ KI’UFYSOFLOOBIA) Rl 0.80 KYCIA 67 CNTR fOTAL CRCSS-SEC. 8/67
BERLEY 68 VIENNA CONF BERLEYHART,RAHM,WILLIS,YAVAKOTO L) Rl o.sz 0.02 ARMENTERD sa HBC 0 K-P ELAST.+CH.EX 11/68¢
BERTANZA 68 PR TO BE PUBLIS. BERTANZA,BIGI+BERLEY,HART+ (PISAOBNLOVALE) e R1 o BUGG CNTR 6/68¢
BUGG 68 PR 168 1466 +GILMORE ,KNIGHT ¢DAVIES®  (BIRMI,CAMB,RUTH)1 RL C 0. Si (0.01) CONFORTO as HBC  © NOTE C IN MASS  11/68%
CONFORTG 68 EFl 68-62 NP TBP. B.CONFORTO,HARMSEN+BURKHARDT+ (EFINSYHEID) RL N IES ¢ DIFFRACTIVE BGD FOR K-P EL-- DATA ARE IN ARMENT 68 FITS T
sexses R2 V'O(lllsl lNro (SIGMA PI)®(KBAR N)/TOTAL®#2 (P2#P1)/TOTAL*$2
ssases R2 0.005 ARMENTERC 67 HB: 8/67
R2 o 056 0.012 BELL 67 HDBC  OKP,KD TO SIG PI 11/67
A ( |745) 7 Y$0(1745,JP=1/2¢) =0 POl R2 e e s s e s
R2 AVG -0702 <0067 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)
SEE NOTE PRECEDING Y#0(1670) LISTINGS
—_— R3 V‘O(IBZOI INTO (V'Hl!US) PIV®{KBAR N)/TOTAL#¢2 (P3¢P1)/TOTAL##2
PARTIAL WAVE ANALYSIS OF CHS CﬂLLA!ﬂRA"UN INDICATES R3 057 013 ARMENTE2 67 HBC 0 K-P TO LAM.PI PI 8/67
PRESENCE OF THIS STATE ONLY IN KBAR
R4 Y$0(1815) INTO (Y*111385) PI}/TOTAL {P3}/TCTAL
77 Y#0(1745) MASS (MEV) B e S R4 0.20 0.05 BIRGE 65 HBC 1766
ARMENTER 68 HBC 0 K-P .6-1.2 GEV/C 11/68¢ | RS v-utlnxs) INTO (SIGMA PI PI)/TOTAL (P5)/TOTAL
RS C ABOUT .03 ARMENTE3 68 HBC K=P AND K-D 11/68+
TT Y#0(1745) WIDTH (MEV) - ———————————————— RS C CONSISTENT WITH SIG 2PI MODE OF THE Y*1(1385)+P1 DECAY 11/68%
o 147, ARMENTER 68 HBC X=P ELAST.4CH.EX 11/68% | sesere
Bt — 77 Y%0(1745) PARTIAL DECAY MODE <~=====s=sscccccccccoe REFERENCES -- Y*0(1815)
nECAV MASSES GALTIERI 63 PL 6 296 A BARBARO-GALTIERI,A HUSSAIN,RD TRIPP (LRL)IJ
Pl Y$0(1745) INTO KBAR N 497+ 9 BIRGE 65 ATHENS CONF 296  +ELY,KALMUS,KERNAN,LOUIE,SAHOURIA, + (LRL)IJP
P2 Y#0(1745) INTO SIGHA Pl 1197¢ 139 BIRMINGH 66 PR 152 1148 BIRMINGHAM,GLASGONsI4C.y OXFORD,RUTHER(ORD
GELFAND 66 PRL 17 1224 +HARMSEN,LEVI-SETTI,PREDAZZI+ (EFINS,ARGON}
mmmemmmmmmeae-e—- 77 Y#0(1745) BRANCHING RATIOS e eee ALSO 68 PR 163 1792 LASINSKI,LEVI-SETTL,PREDAZZL LEFINS) JP
Rl Y#0(1745) INTO (KBAR N)/TOTAL (P1)/TOTAL ARMENTER 67 PL 248 198 ARMENTERDS, FERRO-LUZZI+ (CERN,HEID,SACLAY) 1JP
R 0.40 ARMENTER 68 HBC O K-P +6-1.2 GEV/C 11/68% | ARMENTE2 67 ZEIT.PHYS.202,486 ARMENTERDS,FERRG-LUZZI+ {CERNsHEID,SACLAY
BELL 67 PRL 19 936 R B BELL (LR L)
sseee KYCIA 67 PRIVATE COMM, T F KYCIA (BNL) [
ARMENTER 68 NP TO BE PUBLIS. ARMENTEROS,BAILLCN + (CERN#HEID#SACLAY) 14P
REFERENCES ~— Y$0(1745) ALSO 67 NP B3 592 ARMENTEROS, FERRO-LUZZI+ (CERN,HEID,SACLAYI)P
ARMENTE3 68 VIENNA CONF ARMENTEROS,BAILLON + (CERN+HEID+SACLAY) I
ARMENTER 68 NP TO BE PUBLIS. ARMENTEROS,BAILLON + (CERN#HEID+SACLAY) 1P BUGG 68 PR 168 1466 +GILMORE KNIGHT ,DAVIES+  (BIRMI,CAMB,RUTH) L
CONFORTO 68 EF1 68-62 NP TBP. B.CONFORTO,HARMSEN+BURKHARDT+ ({EFINS+HEID)
sesaes
seases PAPERS NUT REFERRED TO IN DATA CARDS.
: 76 Y®0(1750,JP=1/2~) 1=0 P CHAMBERL 62 PR 125 CHAMBERLAIN,CROWE ¢KEEFEKERTHy + {LRLY T
A “750) . ot -~ FIRST SEEN lN CHANBERum 62 TOTAL CROSS SECTION MEASUREMENTS.
SEE NOTE PRECEDING Y#0{1670) LISTINGS SODICK SO 64 PR 133 BT DICKSON, MANNELLE s FRISCH, WAHLIG IHHIMNL)) J
HOLLEY 65 u:nL-16274 TNES!S u R HOLLEY
PARTIAL WAVE ANALYSIS OF K-P DATA (PART OF WHICH ~~ SODICKSON 64 AND HOLLEY 65 ELASTIC SCATTERING WCRK [NDICATED stlz.
———————>  ARE INCLUDED IN CHS ANALYSIS) INDICATES THE PRESENCE
OF SUCH STATE sseass
senee
76 Y#0({1750) MASS (MEV) - 56 ¥e0(1830 pass2-) 120 D
» JP= - =
L] 1750, CONFORTL 68 HBC C K-P ELASTIC 11/768¢ A ('830) 035
56 Y#0({1830) MASS (MEV)
mmmmmmmmememeeeee 76 Y#0(1750) WIDTH (MEV) B e
H s 1827.0 3.0 ARIEN'ERG 67 HBC 0 K-P TO SIGMA PI  8/67
L] 110. CONFORTL 68 HBC 0 K~P ELASTIC 11768 | K S 1837. 11. BEL 67 HDBC ~ OKP,KD TO SIG PI 11767
ns 1807. 10. ARNENVERO 68 HBC 0 K-P ELAST.+CH.EX 11/68¢
76 Y#0(1750) PARTIAL DECAY MODES e~mr=s=me—cecce—m—me MoC (1840.) (5.1 CONFORTO 68 HBC 0 K-P ELASTIC 11/68%
MoC FIT TO K-P ELAS. DIFFER. CROSS SECTIONS (PART OF DATA INCLUDED IN
DECAY MASSES n C ARMENTEROS 68 WHICH FIT LEGEN. POLYN. COEFFICENTS)
Pl Y$0(1750) INTC KBAR N 497+ 939 M S SYSTEMATIC ERRUR NOT INCLUDED . ONLY INDETERM. IN FIT QUOTED 6/68%
L] e s s s 0 s s o e
mmeeecesccceeee== 76 Y®0(1750) BRANCHING RATIOS ——————— e e m e L] AVG 1826.0929 422710 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)
Rl Y#0(1750) INTO (KBAR N}/TOTAL (P1)/V0OTAL 56  Y*0(1830) WIDTH (MEV)
Rl 0.2 CONFORTL 68 HBC 0 K-P ELASTIC 11768%
[ (75.0) (9.0) Auntuveaa 57 HBC O K-P TO SIGMA P1  8/67
sestee L] S (74.0) {18.0) HOBC OKP4KD TO SIG PI 11/67
REFERENCES -- Y#0(1750) M S (lZl.. (32‘) ARHEN\'ERO 68 HBC 0 K-P ELAST.+CH.EX 11/68¢
u C (25.) CONFORTO 68 HBC 0 NOTE C IN MASS 11/68%
CONFORT1 68 VIENNA CONF CONFORTO,LEVI-SETTI,KLUGE+ (cuchGnouElu) LI svsrsuuvlc ERROR NOT INCLUDED « ONLY INDETERM. IN FIT QUOTED 6/768%
e e)ese
0““00(‘ .ttltot 56 Y*0(1830) PARTIAL DECAY MODES
BECAV PASSES
A (' 8 1 5 ) F Pl Y¥¢0{1830) INTO KBAR N 497+ 9
39 Y#0(1815, JP=5/2+) 1=0 (13 P2 Y¢0(1830) INTO SIGMA PI 1197+ l!q
39 Y*0(1815) MASS (MEV) 56 Y#0(1830) BRANCHING RAT10S
" . lllli-ﬂ) GALTIERI 63 K-P R 1766 R1 Y¥40(1830) INTO (KBAR N)/TOTAL (P1)/TOTAL
“ BIRGE 65 HBC KBAR N.LAN PL PL 7766 Rl 0.09 0.01 ARMENTERQG 68 HBC O K-P ELAST.4CH.EX 11/68¢
[ 50 lolo [ zo o BIRMINGHA 66 HBC 3.5 K- 9761 RL C €0.10)  (0.01) CONFORTO 68 HBC O NOTE C IN MASS  11/68%
N (1811.0) GELFAND 66 HBC 0 K-P ELAerc 861
L N RES + DIFFRM‘JIVE BGD FOR K‘P EL-- DATA ARE IN ARMENY 68 FIVS TO R2 Y+0(1830) INYO (SIGMA PI)*(KBAR N)/‘D‘“L“Z (P2¢P1)/TOTAL®®2
M S 1813.0 2.0 ENTERU 67 HBC 0 k-P TO SIGMA PI 8/67 R2 0.0225 0.006 ARMENTERQ 67 HBC 0 k-P TO SIG PI 8/67
ns 1816.0 4.0 UE 67 HDBC  OKP,KD TO SIG PI 11/67 R2 0.037 0.003 BELL 67 HDBC 0 KP,KD TO S1G Pl 11/67
NS 1817. 2. ARNENTEIO 68 HBC 0 K-P ELAST.+CH.EX 11/68¢ | R2 “ e s s e
L] 1819.0 4.0 BUGG 68 CNTR K-P, D TOTAL 6/68% R2 AVG <0341 <0058 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.2)
X C (1816.) (2.) CONFORTG 68 HBC K=-P ELASTIC 11/768%
L FIT TO K-P ELAS. DIFFER., CROSS SECTICNS (PART OF OATA INCLUDED IN hdddddd
LI ARMENTEROS 68 WHICH F1T LEGEN. POLYN. COEFFICENTS)
LI SYSTEMATIC ERROR NOT INCLUDED o ONLY INDETERMe IN FITV QUOTED 6/68¢ REFERENCES -- Y#0(1830)
" R
M AVG 1815.4781 1.2624 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0) AlHEN"ER 67 PL 248 198 ARNENTEROS.FEIRO LUZ2I+ (CERNyHEID,SACLAYI)P
67 PRL 19 936 R B (LRL)
meeeeeeeeceeee-e= 39 Y40(1815) WIDTH (MEV) 68 NP TO BE PUBLIS. ARNENYERDS.BAILLON + (CERN+HEID+SACLAY) LJP
67 NP 83 592 ARMENTEROS,FERRO-LUZZI+ (CERN,HEID,SACLAY) LJP
W e (70.0) GALTIERIT A; CCNFOR'D 68 EFI 68-62 NP TBP. B.CONFORTO,HARMSEN+BURKHARCT+ (EFINS*HEID)
" 60.0 BIRGE HBC 1766
" 50 110.0 50. BIRMINGHA ba HBC 3.5 K= P 9767 sesess
“ N RES + DlFFRlC'lVE BGD FOR K-P EL-- DATA ARE lN ARHENT 6! Flrs Ta sssvee *
MW 173.0)  (10.0) GELFAND 66 HBC K=P 867 F
w a7.0 15.0 ARMENTERQ 67 HBC o k=P ID slGnA PI  8/67 60 Y80(1860, JP=7/2+4) 1=0 07
» 3 12.0 BELL 67 HDBC  OKP,KD YO SIG PI 11/67 A(1860)
¥ S 4. ARMENTERC AB NBC 0 K-P ELAST.+CH.EX 11/68% PARTIAL WAVE ANALYSIS OF ELASTIC AND CHARGE EXCHANGE
v 1.0 BUGG NTR k=P, D TOTAL 6768+ DATA REQUIRE A RESONANT FO7 AMPLITUDE. EXISTENCE NOY
¥ C X2 (7 uNFORm sa unc O NOTE C IN MASS  11/68% —_— CONCLUSIVELY ESTABLISHED. SEEN ALSO IN FORMATION
¥ s SVSTENAYIC ERROR Nol INCLUDED o ONLY INDETERM. IN FIT QUOTED 6/68¢ EXPERIMENT. FIT TO TOTAL CROSS SECTICN DATA
w . . IMPROVES IF THIS STATE IS ACCEPTED.
¥ AVG 7202644  3.2436 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
————memmmem——— Y*0(1860) MASS (MEV)
=ememmmecccaaceee 39 Y#0{1815) PARTIAL DECAY MODES =—====e==-mem=ee—e—e
“ s 1864« 2. ARNENYERC 68 HBC 0 Kk-P ELAST.OCN EX 11/68%
ngcav FASSES " 1870.0 5.0 BUGG 68 CNTR K=P¢D TQTA T/68%
(3 Y#0(1815) INTO KBAR N 497+ M oC 11865.1 (z.) CONFORTO 68 HBC K=P ELAsrlc 11768+
P2 Y*0(1815) INTO SIGMA PI 1197+ 139 NN (1840.0) {10 GALTIERI 68 0NBC K=0 2.1-2.TBEV/C 6/68¢
P3 Y#0(1815) INTO Y*1(1385) Pl 1385+ 139 “ S SYSTEMATIC ERROR NOT INCLUDED . ONLY INDETERM. IN FIT QUOTED 6/68%
P4 Y#0(1815) INTO LAMBDA ETA 1115+ 548 M N SIGNAL SEEN ONLY IN NEUTRAL STATE--NARRCW WIOTH SUGGESTS THIS ASSIG.
(33 ¥#0(1815) INTO SIGMA PI PI 1197+ 139+ 139 L FIT TG K-P ELAS. DIFFER. CROSS SECTIONS (PARY OF DATA INCLUDED IN
H C ARMENTERCS 68 WHICH FIT LEGEN. POLYN. COEFFICENTS)
emeeeeeemeeee—=we 39 Y#0(1815) BRANCHING RATIOS =-- ——————————— L] R
N AVG 1864.8276  2.0690 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)
Rl Y¥*0(1815) INTO {KBAR N)/TOTAL (P1)/T0OTAL
Rl ¢ (0.8) GALTIERI 63 K=P RVUE
RL N (0.67) 10.08) GELFAND 66 HBC 0 K-P ELASTIC 8767




Data in paremtheses have mot
——eeecccceccee Y*0(1860) WIDVTH (MEV)
¥ S 39. T. ARMENTERG 68 HBC 0 K~P ELAST.+CH.EX 11/68%
w 40. 10. BUGG 68 CNTR X=P¢D TOTAL T/768%
Ll c li’.l l9.| CONFUR‘D bl HBC 0 NOTE C IN MASS 11/6
" N DBC K=D 2.1-2.7BEV/C 6/68
" s SVSTENI'IC EllDl ND' INCLUDED . ONLV INDEYEIN. IN FIT QUOTED 6/68¢
L] .
Ll 289 5 73#6 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
L} N SlGNIL SEEN ONLY IN_NEUTRAL STATE--NARRCW WIDTH SUGGESTS THIS ASSIG.
B Y60(1860) PARTIAL DECAY MODES =-=--=-=-=mm===m=-mmeam
DECAY WASSES
Pl Y#0(1860) INTO KBAR N 497+ 939
P2 Y*0(1860) INTO SIGMA PI 1197+ 139
esccecsccvasans Y#0(1860) BRANCHING RATIOS =——==-emccmeccccccccccanes
L3S Y*0(1860) INTO (KBAR N)/TOTAL (P1)/TOTAL
r1l 0.12 0.02 ARMENTERQ 68 HBC 0 K=P ELAST.+CH.EX 11/6!'
Rl 0.10 . BUGG 68 CNTR K-Po0 TOTAL
Rl C {0.10} 10.04) CONFORTO 68 HBC 0 NOTE C IN MASS ll/bl‘
R2 Y¥40(1860) INTO SIGMA PT/ TOTAL (P21/70TAL
R2 * SEEN - ND RATIO GIVEN GALTIERI 68 DBC 6/68%
sssees
REFERENCES -- Y*0(1860)
ARMENTER 68 NP TO BE PUBLIS. ARMENTEROS,BAILLON + (CERN®HEID+SACLAY) 1JP
ALSO 67 NP B3 592 ARMENTEROS , FERRO-LUZZI+ (CERN,HEID, SACLAY) IJP
BUGG 68 PR 168 1466 +GILNORE ¢KNIGHT ,DAVIES+ (BIRNI,CAMB,RUTH) I
CONFORTO 68 EFl 68-62 NP TBP. B.CONFORTO,HARMSEN#BURKHARDT+ (EFINS*HEID)
GALTIER1 68 PRL 21 573 BARBARO-GALTIERI,CHADMICK + (LRL,SLAC)
e
A(Z'OO) 41 Y#0(2100, JP=1/2-) 1=0
WOHL 66 AND DAUM 68 FIND JPa7/2-.
41 Y#0{2100) MASS (MEV)  ==m=--—m-nm
" . 12097.0) (6.0) B8OCK 65 HBC PBAR P 5.7 BEV/C T/66
L] . 12120.0) WOHL 66 HBC K- CH EX 1766
L] 2103.0 10.0 KYCIA 67 CNTR K-P, D TCTAL 8/67
" 2100.0 7.0 BUGG 68 CNTR K-Py D TOVAL 6/68¢
L] .« e . LIRS
L] AVG 2100.9866 5.7346 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
""""" e d 41 Y*0{2100) WIDTH (MEV) R et it
L] . (24.0) (14.0) (24.0) BOCK 65 HBC INTO RKBAR N (PI) T/66
v . (145.0 WOHL 66 HBC 1/66
" 143.0 10.0 KYCIA 67 CNTR 8/67
" 140.0 15.0 BUGG 68 CNTR 6/68¢
w ® e e s s 2 s o
L] AVG 142.0769 8.3205 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
memememcemeecoe-= 41 Y$0(2100) PARTIAL BECAY MODES  =--==== —————- ——————
HECAV MASSES
Y#0(2100} INTO KBAR N 497+
Ye0(2100) INTO SIGMA PI 1197+ 130
Y®0(2100) INTO LAMBDA ETA 1115+ 548
Y¥#0(2100) INTO XI K 1321+ 497
Y*0(2100) INTO LAMBDA OMEGA 1115+ 783
Y*0(2100) INTO KBAR N PI 497+ 939+ 139
mmmmmemcemme---- AL Y#0(2100) BRANCHING RATIOS B -
Rl Y¥#0(2100) INTO (KBAR N)/TOTAL (PL)/TOTAL
Rl 10.25 WOHL 66 HBC 1768
Rl 0.333 0.013 KYCIA 67 CNTR 8/67
Rl 0.30! 8UGG 68 CNTR 6/68¢
R2 Y$0(2100) INTO SIGMA PI tp2)
R2 SEEN GALTIERL 68 HBC K-P TO SIGMA PI 11/68¢
R3 Y*0(2100) INTO (LANBDA EYA)'(KBAR N)/TOTAL®®2 (PI)S(PL)/TOTALS®2
R3 0.0087 LATTE 2 67 HBC K~-P TO LAM ETA 6/68%
R4 Y*0{2100) INTO (XI K)*(KBAR N)/TOTAL®#*2 (P4)*(P1)/TOTAL®*2
R& 0.0029 TRIPP 67 RVUE 8/67
R& MAYBE SEEN BURGUN 68 HBC K-P T0 XI K 11768+
RS V.0(2loﬂl INYU (LANBUA OMEGA) /TOTAL (P5)/TQTAL
RS LES FLATTE 1 67 HBC 8/67
R6 Y¥#0(2100) INTO (KBAR N PI)/TOTAL (P6)/TOTAL
R& SEEN BOCK 65 HBC
cerves
REFERENCES -- Y*0(2100)
B80CK 65 PL 17 166 +COOPERFRENCH,KINSON, ¢ (CERN, SACLAY)
cooL 66 PRL 16 1228 +GIACOMELLIJKYCIA,LEONTIC,LI,LUNDBY,¢ (BNL) I
= SLIGHTLY REVISED RESUL'S FRDN KYCIA 67 REPLACE COOL 66 -~
KYCIA 67 PRIVATE COMM, CIA (BNL) I
WOHL 66 PRL 17 107 C G IﬂMl' F T SOLMITZ, M L STEVENSON (LRL)IJP
FLATTE 1 67 PR 155 1517 S M FLATTE RL)
TRIPP 67 NP B3 10 + LEITH, + {LRL,SLAC+CERN,HEIDEL , SACLAY)
FLATTE 2 67 PR 163 1441 S M FLATTE, C G WOHL LRL)
BUGG 68 PR IOI IQOQ +GILMORE JKNIGHT, + (RTHFOBRMGHM,CYNDSH) T
68 NP B7 +ERNE, LAGNAUX, SENS, STEUER, UDO (CERN) JP
GALTIERI 68 PRIUATE COoMM, L BARBARO-GALTIERI {LRL)
BURGUN 68 PREPRINT +MEYER,PAULL, ¢ (SACLAY ,COLFRANCE yRTHFD)
== A RESONANCE-LIKE EFFECT IS SEEN IN THIS REGICN IN THE REACTION
K=P TO XI K, BUT A PERHAPS MORE LIKELY EXPLANATION OF THE DATA IS
IN TERMS DF A SO FAR OTHERWISE UNOBSERVED RESONANCE HAVING SPIN
LESS THAN 7/2. THE SITUATION REMAINS TO BE CLARIFIED.
A (2350) 42 Y%0(2350, JP= ) 1=0
DAUN 68 FAVORS JP=7/2- OR 9/2+.
42 Y#0(2350) MASS (MEV) ,eesncececcrrcescnascnaeenan
L 2352.0 11.0 KYCIA 67 CNTR K-P, D TCTAL 8/87
" 2340.0 7.0 BUGG 68 CNTR K-Py O TOTAL 6/68¢
" e e eeae
M AVG  2343.4588  5.9056 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
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BARYON RESONANCES

been included in our averages.
e emeee === 42 Y®0(2350) WIDTH (MEV)  ==mmememececcececcocecooan
" 210.0 50.0 KYCIA 67 CNTR
" 140.0 20.0 8UGG 68 CNTR
L * e 4 o s s e s .
v ave 149.6552 24.1379 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)
sm=meemeceeccce-- 42 Y#0(2350) PARTIAL DECAY NODES - e
nchv NASSES
3 ¥40(2350) INTO KBAR N 497+ 9
emem—eeeeceeceo A2 Y¥#0(2350) RATIOS
L1 Y¥$0(2350) INTO (KBAR N)/TOTAL (P1)/T0TAL
J IS NOT KNOWN. FOLLOWING IS (J#1/2)%(KBAR N)/TOTAL
1 0.68 0.10 KYCIA 67 CNTR
L1 0.57 BUGG 68 CNTR
880
REFERENCES -- Y#0(2350)
cooL 66 PRL 16 1228 GIACOMELL [,KYCIA,LECNTIC,L1,LUNDBY, ¢ (BNL) I
=~ SLIGHTLY REVISED RESULTS FROM KYCIA 67 REPLACE COOL 66
KYCIA 67 PRIVATE COMN, T F KYCIA 1
BUGG 68 PR 168 1466 +GILHORE \KNIGHT, + (lTNFD.EAnGNN.CVNDSNI 1
DAUN 68 NP B7 19 +ERNE, LAGNAUX, SENS, STEUER, UDO  (CERN)JP
sesete
sse0ss
. 19 SIGMA ¢  (1189,JP=1/2¢) Isl
z SEE LISTINGS OF STABLE PARTICLES
"0
ss8ees
s 20 SIGMA = (1198,0P=1/2¢) I=1
SEE LISTINGS OF STABLE PARTICLES
980
e 800800
zo 21 SIGMA O (1193,9P=1/2+) I=1
SEE LISTINGS OF STABLE PARTICLES
seseee
98898
2"385) 43 Y*1{1385, JP=3/2¢) I=1
FOR THE TABLES WE USE ONLY THE UNSTARRED DATA, WHICH
ATTEMPTS TO OBTAIN THE SEPARATE CHARGE-STATE MASSES AN
WIDTHS. SEE HOMEVER THE IDEOGRAMS INSERTED IN LISTING
THESE INDICAVE SERIOUS SYSTEMATICS, PERHAPS ARISING FROM INTERFERENCE E
FECTS THAT CHANGE WITH PRODUCTION MECHANISM ANU BEAM POMENTUN.
sesmmemcccoaeccoc 43 YS1(1385) MASS (MEV)  —mmmmmem- e
M e 141(1384.0) ALSTON 60 HBC +- k=P 1.15 BEV/C
N * 38(1384.0) MARTIN 61 HBC O¢ K20 P .98 BEV/C
LIRS (1385.0) BERGE 61 HBC  #= K-P .4-.85 BEV/C
noo. (1392.0) (7.0) COLLEY 62 PBC 0- PI- PRP 2. BEV/C
MO ¢ 106(1381.0) (4.0) CURTIS 63 SPRK 0 PI-P 1.5 BEV/C
LIS 11392.0)  (10.0) MUSGRAVE 65 HBC +~OPBAR P 3-4 BEV/C
n e (1389.0) 3.0} BALTAY 65 HBC +- PBAR P 3.7 BEV/C
N 154 1376.0 3.0 ELY 61 PBC + K-P 1.11 BEV/C
e 170 1375.0 3.9 ccnveu 64 HBC + K-P 1.45 BEV/C
ne 859 1381.0 1.6 64 HBC + K-P 1.22 BEV/C
" 1382.0 1.0 :nnsnrsno 65 HBC ¢ K-P .9=1.2 BEV/C
ne 1382.6 1.4 SMITH 65 HBC + K-P 1.95 BEV/C
He 1384.3 1.1 SHITH 65 HBC + K-P 1.8 BEV/C
N+ 40 1383.0 2.0 BIRMINGHA 66 HBC ¢ 3.5 K- P
e 1378.0 5.0 LONDON 66 HBC + K-P 2424 BEV/C
Ne . . e e 0 o 0
Me  AVG  1382.2440  .T961 AVERAGE lEllDK INCLUDES SCALE FACTOR OF 1.4
(SEE IDEQGRAK BELO
u- 93 1382.0 3.0 oAML 61 DBC ~ K-D 0.45 BEV/C
n- 224 1376.0 3.0 ELY 61 PBC -
n- 200 1392.0 6.2 COOPER 64 HBC ~
M- 1086 1385.3 1.5 HUWE 64 HBC -
- 1384.0 1.0 ARMENTERC 65 HBC ~
- 1391.5 1.8 SMITH 65 MBC - K-P 1.8 BEV/C
- 1399.8 1.4 SHITH 65 HBC ~ K-P 1.95 BEV/C
M- 1389.0 9.0 LONDON 66 HBC =
L e e s o e e e 0
M- AVG  13868.0068  3.0064 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 4.8)
(SEE IDECGRAN BELOW )
meceseemmcececoec 43 Y&(=) - Y#(¢) MASS DIFFERENCE (MEV)  ~-o-mcm-c.
o R (0,01 14.2) ELY 61 PBC 4= X-P 1.11 BEV/C
o R (4.3) 12.2) HUNE 64 HBC +- K-P 1.22 BEV/C
5 R (2.0} (1.5 ARMENTERD 63 HBC 4+~ K-P .9-1.2 BEV/C
o R S (2. l! MIT 65 HBC +- K-P 1.8 BEV/C
o & 7.2) 12.0 MIT 65 HBC +- K-P 1.95 BEV/C
R REUUNDAN? i DA'A I mass LlS'lNG.
o R (11.0) 66 HBC 4= K=P 2.24 BEV/C
° 9.0 oo LoNoon 66 e oI LAMBDA 3 PI EVTS
memmmmmmeeeec 43 YO1(1385) WIOTH (MEV)  =e-ee-ecmmmeeeee oo ———-
Woe (64.0) ALSTON 60 HBC -
o 20.0 OR LESS MARTIN 61 HBC O+
o 140.0) ERGE 61 HBC 4=
"I (80.0)  (10.0) COLLEY 62 PBC 0~
"I €30.0) (9.0) CURTIS 63 SPRK C
w . 138.0) (9.0) MUSGRAVE 65 HBC +-0
“ e 126.0) 15.0) BALTAY 65 HBC +-
we 48.0 8.0 ELY 61 PBC +
we 51.0 10.0 COOPER 64 HBC +
e 46.5 3.0 HUWE 64 HBC «
e 32.0 3.0 ARMENTERC 65 HBC +
we 30.3 3. SMITH 65 HBC ¢ K=P 1.8 REV/C
we 33.1 3.8 SMITH 65 HBC ¢ K-P 1.95 BEV/C
we 40 25.0 6.0 BIRMINGHA 66 HBC ¢ 3.5 K- P
We s s s e e s e e
W AVG 35,9114  3.0978 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.1)
(SEE IDEOGRAM BELOW )
" 40.0 DAHL 61 0BC -
- 66,0 10.0 ELY L PBC -
- 88.0 10.0 COOPER 64 HBC -
u- 62.0 7.0 HUWE 64 HBC -
w- 38.0 3.0 ARMENTERQ 65 MBC ~
- 29.2 5.7 SMITH 65 HBC -~ K-P 1.80 BEV/C
v 17.1 4. SMITH 65 HBC ~ K-P 1.95 BEV/C
N~ AVG 37.6555  7.7088  AVERAGE (ERROR INCLUDES SCALE FACTOR OF 3.7)

(SEE IDEOGRAM BELOW )
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8767
6/68%

8/67
6768

7/66
7766

9/66
9/66
1766

T/66
1766

9/66
9/66
978617

9/66
9/66
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Data

HEIGHTED RAUERRGE = 1382.244 & 0.796
ERROR SCRLED BY 1.42

in parentheses

CHIsSQ =12.1 - CONLEV = 0,059

+ *LONDON 66 HBC

» + ‘BIRMINGHR 66 HBC

*SHITH 65 HBC

“SHITH 65 HBC

+ + ‘ARMENTERD 65 HBC

+ + *HUKE 64 HBC

- ‘COOPER 64 HBC

-ELY 61 PBC
] © ° © o ©
° w ° v ° v
~ ~ o o @ ®
o o © © © ®
- - b - - -

Y®1(4138S)+ MASS (NEV)

HEIGHTED AVERARGE = 1388.01 + 3.01
ERROR SCALED BY 4.78

cyIsQ = ma.1 CONLEV = 0.000
-+ -LDNDON 66 HBC
“SHITH 65 HBC
« “SHITH 65 HBC
- “ARMENTERD 65 HBC
-HUNE 64 HBC
-CODPER 64 HBC
-ELY 61 PBC
-DRHL 61 0BC
D o o o
° ° ° o
& a 2 <
a M M
Y=1(1385)- PASS (HEV)
WEIGHTED RUERAGE = 35.91 + 3.10
ERROR SCALED 8Y 2.08
CHISQ = 26.8 — CONLEV = 0.000

----------- BIRMINGHR 66

‘SHITH 65

b et L A . + *SHITH 65
—\f + + ‘ARRMENTERD 6§
+ + ‘HUKE 64

-COOPER 64
“ELY 61

> © © °
> o ° °
o I3 I3 o
- o w ~

Yu1(1388)+ HIDTH (MEV)

HEIGHTED AVERRGE = 37.66 & 7.71
ERROR SCALED BY 3.73

cHISA * 6
P 1 S A . .. .SMITH 65
—+ . - “SHITH 68
4| - f - - - RARNENTERD 65
R HUME 64
COOPER 64
—— - - - S\ ELY 61
! o o o
e ° s
- @ ~
P

YR1(138S)- HWIDTH (HEV)

HBC
HBC
HBC
HBC
HBC
HBC
©B8C

CONLEV = 0.000

HBC
HBC
Hec
HBC
HBC
°BC

have not

been

included

BARYON RESONANCES

in our averages.

43 Y®1(1385) PARTIAL DECAY MODES

DECAY PASSES
139

Pl ¥#1(1385) INTO LANBOA PI 1115+
°2 Y#1(1385) INTO SIGMA PI 1197+ 139
m=omm——meee—ooo= 43 Y#1(1385) BRANCHING RATIOS  =m=-mmm=====—mmmmeeee
Rl ¥#1(1385) INTO (SIGMA vnl(uuam 23] P2)/1P1)
Rl 0.04 0.04 TIEN 61 HBC
RL * 0.04 OR LESS usmn 62 HBC 4-0
RL 0.09 0.04 HUWE 64 HBC +-
Rl 0.163 0,035 ARMENTERQ 65 HBC +- /66
RL 0.08 0.06 LONDON 66 HBC + /66
Rl cevee e e
RL AVG <1009  .0284 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.4)
(SEE IDEOGRAM BELOW )
88888
REFERENCES -~ Y#1(1385)

ALSTON 60 PRL S 520 *ALVAREZ ,EBERHARD,GOGD,GRAZIAND, +  (LAL) I
DAHL 61 PRL 6 142 +HORWITZ JNILLER JMURRAY, WH1TE (LRL)
MARTIN . 61 PRL 6 283 4LEIPUNER,CHINOWSKY, SHIVELY, +  (BNL,YALE)
BERGE 61 PRL 6 557 +BASTIEN ,DAHL s FERRO-LUZZI +KIRZy (LRL)
BASTIEN 61 PRL 6 702 P BASTIEN,M FERRO-LUZZI,A H ROSENFELD aaL)

7 61 PRL 7 461 +FUNGGIDAL y PAN s POWELL o NHITE (]
ALSTON 62 CERN CONF 311 uLvAnEl.Feuxn-n.uzu.nosensun. .
COLLEY 62 PR 128 1930 +GELFAND ,NAUENBERG, ¢ m.unau.»unszas) P
CURTIS 63 PR 132 1771 +COFFINGMEYER, TERNILLIGER 3
COOPER 64 PL 8 365 +FILTHUTH, FRIDMAN, MALANUD, + ccsau.msm)
HUNE 64 UCRL-11291 THESIS D O HUNE (LRL) gP
MUSGRAVE 65 NC 35 735 +PETMEZAS,+ (BIRMGHM jCERN, EP, TMPCOL ¢ SACLAY)
ARMENTER 65 PL 19 75 ARMENTEROS, + (CERN HEIDEL  SACLAY)
BALTAY 65 PR 140 B1027 +SANDWEISS s TAFT,CULWICK4KOPPy + (YALE,BNL)
SMITH 65 THESIS (UCLA) LT SHITH ucLA)
BIRMINGH 66 PR 152 1148 BIRMINGHAM;GLASGOWe1.C. ¢ O(FORDYRUTHERFORD)
LONDON 66 PR 143 1034 +RAU, SAMIOS  YAMAMOTO,GOLOBERG,+  (BNL,SYCR) J

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TG IN DATA CARDS.

SHAFER 64 PR 134 B1372 J B SHAFER, D O HUME (LRL) JP
MALAKUD 64 PL 10 145 E MALAMUD, P E SCHLEIN (CERN,UCLA) JP

HEIGHTED QUERAGE = 0.1009 + 0.0284
ERROR SCALED BY 1.37

CHIse = s.7____ CONLEV = 0.129
—d *LONDON 66 HBC
-ARNENTERD 65 HBC
— HUNE 64 HBC
—_ ‘BRSTIEN 61 HBC
g 8 8 8 H
v w w w w
i ° ] o °
o o o o o

Y®1(138S) B.R. INTD (SIGHA

PI)/LANMBDA PI

An Enhancement at 1440 MeV

The most plausible explanation of this

enhancement is a kinematical effect.

The

A

Monte Carlo calculation of a double reaction
process involving both nucleons of the deuter-
on generates a peak in the Aw mass plot at
this value without invoking a Aw resonant
state (ALEXANDER 68).
the kinematical origin of this peak was also
pointed out by CLINE 68,

possibility of

We omit this enhancement from the table

until it is detected in an experiment other
than K d.



Data in parentheses have not
T (1440) 6o veras00sp= 3 1m1
EFFECT BEING A RESONANCE VERY WUCH IN DOUBT- SEE PRECEDING NOTE 11/68¢
80 YP1(1440) MASS (MEV)
" 1640, CLINE 68 08C K-D TO LAM.PI P 11/68%
80 Y#1(1440) WIDTH (NEV)
" 30. CLINE 68 DBC K-D TO LAM.P1 P 11/68e
Eiddlld

REFERENCES — Y*1(1440)

ALEXANDE 68 TO BE PUBLIS. ALEXANDERyHALL » JEN9KALMUS o KERNAN  (LRL+UCR)
CLINE 68 PRL 21 1372 CLINE,LAUMANN, MAPP (WESCONSIN)
sesses
sosses

z ( 16'0) 78 Y$1(1610,JP= <) I=1 P”

SEE NOTE PRECEDING Y#0(1670) LISTINGS

78 Y®1(1610) MASS (MEV)
L] 66 1616. 8. CIENNELL 60 MBC OKP TO LAMBDA PI 11/68%
8 610.) NTER OKP TO LAKBDA PI 11/68%
LI ] SOLUVIUN B OF THE ENERGY INDIPEND- ‘ANAI.VS!S INCLUDES THIS STATE

Y*1(1610) WIDTH (NEV)

P te0.1 ARMENTER1 68 HBC  OK-P TO LAMBOA PI 11/68¢
w CRENNELL 68 HBC  OKP_TO LAMBDA PI 11768+
U 8 SOLUTICN B OF THE ENERGY INDIPEND. ANALYSIS INCLUDES THIS STATE
~mmmemmemememmcece=  Y81(1610) PARTIAL DECAY NODES ====m===rmms=mmmmme-n

BECAY MASSES
P1  Y#1(1610) INTO KBAR N 497+ 939
P2 ¥#1(1610) [INTO LAMBDA PI 1115+ 139
P3  Ye1(1610) INTG Y#1(1385) PI 1385+ 139
emmmm—mececmamemee=  Y$1(1610) BRANCHING RATIOS  ==m=-—eme—m—meeeemeae
R ¥e1(1610) INTO (LAMBDA PT)/TOTAL (P2)/TOTAL
Rl DOMTNANT MO CRENNELL 68 HBC O 11/68%
Rz Ye111610) INTO (KOBAR-P)/(LAMEDA PI) (P1)/(P2)
RZ 0.1 CRENNELL 68 HBC O 117689
R3 vouuxo» INTO (Y$1(1385) P1)/(LAMBDA PI} (P31/(p2)
R3 0.2 0.1 CRENNELL 68 HBC O 11768
R YOLU1616) INTO (LAKBOA PIIS(KBAR N)/TOTALS*2 (P20P1)/TOTAL##2
Re ARMENTER] 68 HBC  OSOLUTION B 11/68%
8889

REFERENCES — Y#1(1610)

ARMENTEL 68 NP TORE PUBLIS. ARMENTEROS+BAILLON + (CERN#HEID+SACLAY) 1JP

CRENNELL 68 PRL 21 648 CRENNELL ,DELANEY ,FLAMINIO + (BNL+CCNY)
sE8Ese
st
TH1650) 79 vertresonsersz-y 1t S"
SEE NOTE PRECEDING Y*#0(1670) LISTINGS
[E——

ENERGY INDEPENDENT ANALYSIS OF LAVBDA PI CHANNEL BY

CHS COLLABORATION INDICATES THE PRESENCE QF THIS

POSSIBLE STATE.
B —— 79 ¥#1(1650) MASS (MEV)
" 1650 ARMENTEL 68 HBC O 11768+
e 79 Y$1(1650) WIDTH (MEV]
" 100. ARMENTEL 68 HBC O K-P TO LANBOAPI 11/68%
B e S 79 ¥#1(1650) PARTIAL DECAY MODES  ———-=—==e—=—o——=ae

DECAY KASSES

3 ¥#1{1650) INTO KBAR N 497+ 939
P2 Y*#1(1650) INTO LAMBDA PI 1115+ 139

Y*1(1650) BRANCHING RATIOS
Rl vouuso) INTO (LAMBOA PL)S(KBAR N)/TOTALSs2 (P2#P1)/TOTAL®S2
R1 ARMENTEL 68 HBC O K-P TG LAMBOAPI 11/68¢
R 2]

REFERENCES -~ Y#1(1650)

ARMENTELl 68 NP TOBE PUBLIS. ARMENTEROSBAILLON + (CERN+HEID+SACLAY} 1JP

sosare
e
S(1660) 4 verureso, sexzrz-r 1.1 Dy

SEE NOTE PRECEDING Y#0{1670) LISTINGS

THE Y#1(1660) HAS APPEARED IN BOTH FORMATION AND PRO-

DUCTION EXPERIMENTS. THE PRESENT DATA ON FORMATION EX-

PERIMENTS 1S NOT SUFFICENT TO CLARIFY THE SITUATION OF
THE I=1 STATE. PRODUCTION EXPERIMENTS HAVE SHOWN LARGE INCONSISTENCIES
IN THE BRANCHING RATIOS (CHANGING WITH INCIDENT ENERGY). THE Y#{1690)
MIGHT BE A SECOND I=1 STAVE IN THIS ENERGY REGION. BRANCHING RATIOS
HOWEVER ARE NOT YET DISENTANGLED.

AS FOR THE QUANTUM NUMBERS, THE ANALYSES OF LAMBDA PI CHANNEL (IN

FORMATION EXP.) AND Y#0{1405)+PI CHANNEL (IN PROD. EXP.) ARE CONSISTVENT
WITH JP=3/2-, JP OF Y#11(1690) NQT YET KNOWN.

4% Y#1(1660) MASS (MEV)

" 1685.0 ALEXANDER 62 HBC 0- PI-P 2-2.2 BEV/C
- 1660.0 10.0 ALVAREZ 63 HBC K~P 1.51 BEV/C
L) 1660.0 BERLEY 64 HBC 0 K~P TO LAM PIO
" 1645.0 7.0 LEVEQUE 65 HBC + K-P TO Y*1660 PI
" s (1668.) 5.) ARMENTER 68 HBC 0 K=P ELAS.+CH.EX
" 1667, ARMENTEL 68 HBC 0 K-P TO LAMB.PI
L] s 11661.0) (2.0 ARMENTE2 68 HBC 0 K-P YO SIGMA Pl
" 1680, 10. ARMENTE4 68 DBC K-N TQ S1G6- PlO
L] uss.o 5.0 BIIGG 68 CNTR K-Py D TCTAL C.S
L) MER 8 HBC ¢+ K-P 4,6-5. GEV/C
LI SVSTENATIC Ellol Nﬂf INCLUDED . ONI.V lNCET&RN. IN FIT QuOoTED

L

" AVG lbéloliSZ 5~0555 AVERAGE {ERROR INCLUDES SCALE FACYOR OF 1.5)
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been included in our averages.
———— s e et 44 Y*1(1660) WIDTH (MEV)
L] 45.0 ALEXANDER 62 HBC 0O~
L] 40.0 10.0 ALVAREZ 63 HBC +
Ll 60.0 BERLEY 64 HBC O T/66
L] 55.0 10.0 LEVEQUE 65 HBC + T/66
] S6. 18. ARMENTER 68 HBC 0 K-P ELAS-OCM-EX 11/68e
L] 50. ARMENTE]L 68 HBC O K-P TO LAMB.PI 11/68%
" S 144.0) (4.0) ARMENTE2 68 HBC 0 K-p Tﬂ SIGMA PI 11/68¢
L 65, 20.0 ARMENTE4 68 DBC K-N TO SIG- PIO 12/68%
" 30.0 15-0 BUGG 66 CNTR 1766
w MER HBC K=P 4.6-5. GEV/C 7/68%
¥ S SYS!EHA"C EKROR IDI INCLUDED . ONLV INBEYEIN. lN FIT QUOTED 6/68%
L] - e o o o
L} AVG QB.ZZII 44 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
—————— — 4% Y#1(1660) PARTIAL DECAY MODES ~=we~ccccccccacacas

DECAY MASSES
PL Y®1(1660) INTO KBAR N 497+ 939
P2 Y¥*1{1660) INTO LAMBDA P1 1115+ 139
3 Y¢1{1660) INTO SIGMA PI 1197+ 139
(33 Y*1{1660) INTO LAMBDA PI PI 1115+ 139+ 139
PS5 Y*1(1660) INTO SIGMA PI PI 1197+ 139+ 139
P6 Y*#1(1660) INVO Y*1{1385) PI 1385+ 139
P7 Y*#1(1660) INTO Y#0{1405) PI 1405+ 139
R 4% Y®1{1660) BRANCHING RATIOS -
Rl VOl(lstl ll"ﬂ (K\!AR NIII’OIAL 1P1)/TOTAL
Rl 05 ALVAREZ 63 HBC + K-P AT L.15 BEV/C
RL 8 N 2 63 HBC 0O
Rl 8 ANALVSIS DID NOT INCLUDE 1=0 IESBNAN” STATE Y#0(1690) 1767
Rl 0.2 OR LESS LONDON 66 HBC + K-P AT 2.25 BEV/C 1/&6
Rl 0.025 BUGG 68 CNTR O ASSUMING J=3/2 11766
Rl 0.15 OR LESS PRIMER 68 HBC + K=P 4.6-5. GEV/C 7/68*
R2 Y#11(1660) INTO (LAMBDA PHITOTAL (P2) /TOTAL
R2 0.32 ALVAREZ 63 HBC + K-P AT 1.15 BEV/C
R2 B8 LESS BASTIEN 2 63 HBC 0 X-P TO LAM. PI
R2 B ANAl‘ISlS DIB NOT INCLUDE 1=0 RESUNANY STATE Y*0(1690) 11767
R2 o2 66 HBC + K-P AT 2.25 BEV/C 7/66
R2 0.06 O-D& SNART 66 DBC =~ ASSUMING R1=0.15 7/66
R3 Y¥#1(1660) INTO (SIGMA PI)/VOTAL (P3)/TOTAL
R3 0.27 ALVAREZ 63 HBC + K-P AT 1.15 BEV/C
R3 8 t0. (0. BASTIEN 2 63 HBC O K-P TO SIGMA PI
R3 8 ANAI.YSIS um NOT INCLUBE =0 RESUNANI STATE Y*#0(1690) 11767
R3 0.1 66 NM‘. 0 [5ad AT 2.25 BEV/C /66
R3 A 53 6 K=P 4.6-5. GEV/C 7/68%
R3 A ASSUNING YHAY P! AND PT ARE YHE ONLV DECAV NDDES‘ OF Y#1(1660) T/68¢
R4 VOl(lbe) INTO (LAMBDA PI PI)/TOTAL (P4) /TOTAL
R4 LVAREI. 63 HBC + K-P AT 1.15 BEV/C
R4 8 61 $0.05) BASTIEN 2 63 HBC O
R4 B ANALVSIS DID NOT INCLUDE I=0 RESONANT STATE Y*0(1690) 11767
R4 0.2 OR LESS LONDON 66 HBC ¢ K-P AT 2.25 BEV/C T/66
R5 Y*1{1660) INTO (SIGMA Pl PI1)/TOTAL (P5)/TOTAL
RS 0.18 ALVAREZ 63 HBC ¢ K~P AT 1,15 BEV/C
RS B 10.25) (0.06) BASTIEN 2 63 NBC G K~P TO SIG PI PI
RS A 4 OR ARMENTE3 68 H K-P AND C-P1=.09 11/68%
R5 A RATIO ONI.V FOR (SIG PI) SYSTEM IN I=ly WHICH CANNI]" BE Y#1(1385) 11/68%
R5 B8 ANALYSIS DID NOT INCLUDE I=0 RESONANT STATE Y#0(1690) 11767
R6 Y¢1(1660) INYD (Y$0(1405) Pll/")l'AL (PTI/TOTAL
R6 0.75 0.25 INDON 66 HBC + K~P AT 2,25 BEV/C T/66
R6 0 06 OorR I.ESS ARNENYES 68 HBC K-P AND 0-P1=2,09 11/68¢
R&6 17 n (0.1 MER 68 HBC K~P 4.6-5. GEV/C 7/68%
R6 A ASSUNING THAT '3 AND P7 ARE THE ONLY DECAY NODES OF Y*1(1660) 1768
RY Y*1(1660) lNYB (KQAR NlI(LlHBnA 11 (P1)/1P2)
RY 0.43 MORE SHITH 63 HBC -
R8 Y*1(1660) INTO (SIGMA PI)/ILAMBDA PI) (P3)/(P2)
R8 0.86 SMITH 63 HBC O~
R8 6.8 3.0 HUNE 64 HBC +
R9 Y*1(1660) INVO (LAMBDA PI PI)/(LAMBDA PI) (P&)/(P2)
R9 0.14 SKITH 63 HBC ©O-
R10 Y¥*1(1660) INTD- lV'O(HDSI PIV/(SIGMA PI PI) (P7)21PS5)
R10 0.90 0.16 EBERHARD 65 + X-P AT 2.45 BEV/C 7/66
R11 ¥#1(1660) INTO (V‘OIIGOS) PI)/(Ys1(1385) PL) (PT)/(P6)
R11 0.8 EBERHARD 65 + K=P AT 2.45 BEV/C 7/66
R12 Y$1(1660) IN (LAKIDA 141 Pl)/lSlGllA PI P1) (P4)/(P5)
R12 . RMINGHA 66 HBC ¢ K~P AT 3.5 GEV/C 11/67
R13 Y*1(1660) lN‘U (LAMBDA PI)/(SIGMA P1 PI) (P2)/7(P5)
R13 .2 LESS BIRMINGHA 66 HBC ¢ K-P AT 3.5 GEV/C 11/67
R14 vouleom lNTU (SIGKA PI1}/(SIGMA PI PI) (P31/7(PS)
R14 BIRMINGHA 66 HRC ¢ K-P AT 3.5 GEV/C 11/67
R1S Y*1(1660) INTO (LAMBDA PI)*(KBAR N)/TOTAL®#2 (P2¢PL)/TOTAL®*2
R15 0.0256 ARMENTEL 68 HBC 0 K-P TO LAMB.P1 11/68%
Ri6 v-uuaon INTO (SIGMA Pl!'(DBAN NIIYDYAL”Z (P3sP1)/TATALSS2
R16 44 <004 IRMENTE2 68 HBC 0 K=-P TO SIGMA PI 11/68¢
R16 0.029 BERLEV 68 HBC 0 K=P +6-.82 BEV/C 11/68%
R17 Y¥*1{1660) INTO Y*1(1385)*(KBAR N)/TOTAL®*2 (P6*P1)/TOTALS®2
R17 0.031 0.006 SInS 68 - 11/68%
Rl8 Y¥#1({1660) INTO (Y*0(1405) PL}/(SIG PI) (PT)7P3)
R18 0.5 OR LESS BERLEY 68 HBC G K=P 26-.82 BEV/C 11/68*

44 QUANTUM NUMBERS DETERMINATION
Q1 s JP=3/2¢ LEVEQUE 65 HBC INTO Y#{1405)+P1 11/68%
Q1L * JP=3/2~ SCHLEIN 66 DBC © INTO LAKBDA+PI 11/68¢
o . JP=3/2- EBERHARD 67 HBC + INTO Y#{1405)+P1 11/68¢
Q1 = 400 JP=3/2~ BUTTON-SH 68 HBC +- INTO SIGZERQ+P1 11/68¢
S8
REFERENCES ~— Y*#1(1660)

ALEXANDE 62 CERN CONF 320 ALEXANDER ¢ JACOBS s KALBFLEISCH MILLERy# (Lll) 1
ALVAREZ 63 PRL 10 184 +ALSTON, FERRO-LUZZIJHUKE, ¢ L)1
BASTIEN2 63 UCRL-10779 THESIS P L BASTVIE lLRL' 1 ¥
SNITH 63 ATHENS CONF 67 G A SMITH (LRL)
HUNE 64 UCRL-11291 THESIS D O HUWE (LRL)
BERLEY 64 DUBNA CONF 1 565 +CUNNOLCLY,HART,RAHM,STONERILL, + (BNL) 1UP
EBERHARD 65 PRL 14 466 OSMIVELV-RUSS-SIEGALpFICENECy * (LRL,ILLY 1
LEVEQUE 65 PL 18 69 ACLAYEPGLASGOW, IMPCOL ,OXF yRTHFD) JP
BIRMINGH 66 PR 152 1148 DlRNlNG(AI.GI.ASGUH-I.C-V OXFORDYRUOQHERFORD)
LONDON 66 PR 143 1034 +RAU, SAMI0S, YAMAMOTO,GOLDOBERGe+ (BNL,SYCR) 1J
SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY (LRL)IJP
EHERHARD 67 PR 163 1446 4PRIPSTEINySHIVELY s KRUSE,SKARSON (LRLILL)LIP
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Data in parentheses have not
ARMENTER 68 NP TO BE PUBLIS. ARMENTEROS,BAILLCN ¢ (CERN#HEID+SACLAY) IJP
ARMENTEL 68 NP '0!5 PUBLIS. ARMENTEROS,BAILLON + (CERN+HEID+SACLAY) IJP
ALSO 67 NP B3 592 ARMENTEROS, FERRO-LUZZI+ (CERN,HE]D,SACLAY)
ARMENTEZ 68 PREPRINT ARMENTEROS+BAILLCN + (CERN+HEIDE+SACLAY) 1JP
ALSO 2 67 PL 248 198 ARMENTEROS, FERRO-LUZZI+ (CERN,HEID,SACLAY)JP
ARMENTE3 68 VIENNA COUNF ARMENTEROS,BAILLON + {CERN#HEID+SACLAY)
ARMENTE4 68 VIENNA ABST 523 ARMENTEROS s BAILLON,MINTEN + (CERN+SACLAY) J
BERLEY 68 VIENNA CONF BERLEY HART ,RAHM,WILLIS, YAFANOTO (BNL)
BUGG 68 PR 168 1466 +GILMORE XKNIGHT DAVIES+ (BIRMI,CAMB,RUTH) [
BUTTON-S 68 PRL 21 1123 J BUTTON SHAFER (UNIV.MAS+LRL) JP
PRIMER 68 PRL 20 610 +GOLDBERGy JAEGER,BARNES ,DORNAN + (SYR,BNL)
SIMS 68 PRL 21 1413 SIMS,ALBRIGHT ,BARTLEY,MEER+ (FLO+TAFTS+BRA)
PAPERS NOT REFERRED TO IN DATA CARDS.
BASTIENL 63 PRL 10 P L BASTIEN, J P BERGE L)
-~ REPLACED BV BASTIEN 2, BUT SIMILAR AND MORE READILY AVA[LABLE.
T-ZADEH 63 PRL 11 TAHER-ZADEH,PRONSE  SCHLEIN,SLATER,+ (UCLA) JP
-= SEE NOTE FOLLOH[NG SCNLE]N 66,
LEE 66 PRL 17 Y Y LEE, D D REEDER, l W HARTUNG (NIsC) JP
SCHLEIN 66 UCLA-1016 P E SCHLEIN, T G TRI {ucLa) ygpP

z

REANALYZES DATA OF TAHER-ZADEH 63 AND BASYIEN 63 AND ALL PUBLISHED
LAMBDA P CRUSS SECTION DATA IN THE LIGHT OF THE NOW KNOWN
Y*#1(1765) AND REVERSES THE MODEL-DEPENDENT CONCLUSION OF TAHER-
ZADEH ON THE PREFERRED JP ASSIGNMENT (FROM 3/2+ TO 3/2-).

US8  Y*1(1690, JP= ) I=1

(1690)

SEE NOTE PRECEDING Y*1(1660) LISTINGS

ENERGY INDEPENDENT PARTIAL WAVE ANALYSIS BY CHS COL
LABORATION INDICATES THE PRESENCE OF A P13 STATE AT
THIS ENERGY —-WHETHER OR NOT T HAS TO BE IDENTI-
FIED WITH THE Y#1(1690) SEEN IN PRODUCTION EXPERI-
MENTS IS NOT CLEAR YET.

58 YSL(1690) MASS (MEV) mm—mm-mcmsmmemmemmecee—a
L] 30 1715.0 12.0 COLLEY 67 HBC + K-P AT 6.0 GEV/C 8/67
L] 53 1683.0 15.0 DERRICK 67 HBC + ~P AT 5.5 GEV/C 8767
L} 1660. ARMENTE1 68 HBC OK=-P TO LAMBDA PI 11/68¢
L] 60 1694, Zb- PR[HEK bﬂ NBC + K-P 4.6-5. GEV/C 7T/68¢
uos (170041 - INTO Ye1(1385)P1 11/68%
NS SIMS 68 succesr ap=5/20 FOR THIS STATE ~NEEDS CONFIRMATION 11768
L] .
M AVG  1701.3862 10.4821 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.2)
------------ ——- 58 Y$1(1690) NIDTH (MEV)
L] 30 100.C 35.0 COLLEY 67 HBC + K-P AT 6.0 GEV/C B/67
¥ 53 120. 30. DERRICK 67 HBC + X~P AT 5.5 GEV/C B8/67
w 80. ARMENTEL 68 HBC OK-P TO LAMBDA PI 11/68%
W 60 105, 35, PRIMER 68 HBC o K-P 4.6-5. GEV/C 1/uss
VoS (820 10 SIN - INTO Ys1(1385)P1 11/68%
w S SIMS 68 SUGGEST JP=5/2+ FOR THIS SYATE —NEEDS CUNFIR"A‘]ON- 11/768¢
w
W AVG l09.5865 19-0909 AVERAGE (ERROR INCLUDES SCALE FACTOR UF 1.0)
——————————— — 58 Y#1(1690) PARTIAL DECAY MODES  ====-==m=m====m=

DECAY MASSES
Pl Y*1(1690) INTO KBAR N 497+ 939
P2 Y*1(1690) INTO LAMBDA PI 1115+ 134
P3 Y¢1(1690) INTO SIGMA PI 1197+ 139
Pe Y#1(1690) INTO Y*1(1385) PI 1385+ 139
------------ --=-= 58 Y#1(1690) BRANCHING RATIOS ==-=me-—=mmem=m=mon=e
Rl Y#1(1690) INTO (LAMBDA PI)/{KBAR N) tpP2)71tP1)
RL 18 0 CD 0-5 COLLEY 67 HBC + KO BAR FINJ.STATE 8/&7
3% 15 40 DERRICK 67 HBC + KO BAR FINJ.STATE 8/67
Aoe Puan™becar mooe PRIMER 68 HBC + K-P 4.6-5. GEV/C 7/68
RL e e
R1 AVG 16780 ~ .3123 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R2 YAL(1690] INTO (SIGHA PL)/(LANSDA PI) (P31/1P2
R2 COLLEY 67 HBC + CHARG.SIGMA F.S. 8/67
R2 035 or ‘idss DERRICK 67 HBC + NEUTR. SIGMA F.S 8/67
B3 Ys1(1650) INTO (Y#1(1385) PL)/(LANEOA PD) (P41/(p2)
R3 14 1.0 3 DERRICK 67 HBC + LAMBDA 2P1 F.S. 8767
R3 0.49 0.29 COLLEY 67 HBC ¢ LAMBDA 2P1 F.S. 8/67
R3 e e s s 0 s e e .
R3 AVG <7364 +2549 AVERAGE (ERROR INCLUDES SCALE FACTOR UF 1.2)
R4 Y*1(1690) INTO (LAMBDA PI)*(KBAR N)/TOTAL#¢2 {P2¢P1)/TOTALS*2
R& 0.04 ARMENTEL1 68 HBC OK-P TO LAMBDA Pl 11/689¢
sosees
REFERENCES -~ Y#1(1690)
COLLEY 67 PL 24B 489 4+MACDONALD, MUSGRAVE+ (BI UGy IC+MP140XF4RUTH)
DERRICK 67 PRL 18 266 +FIELDS LOKEN,A¥MAR,DAVIS (ARGONNE +NCRTHWE)
ARMENTEL 68 NP TOBE PUBLIS. ARMENTEROS,BAILLCN + {CERN#HEID#SACLAY) 1JP
PRIMER 68 PRL 20 610 +GOLDBERG, JAEGER ,BARNES ;DORNAN + (SYR,BNL)
SINS 68 PRL 21 1413 SIMSyALBRIGHT 4 BARTLEY MEER+ (FLO+TAFTS+B8RA)
PAPERS NOT REFERRED TO IN DATA CARDS
MEYER 67 HEIDELBERG CONF. J MEYER ~ RAPPORTEUR ON BARYON RES.{SACLAY)
ereree
L1211
$(1765) 45 Y#1(1765, JP=5/2-) 1=l D’5

45 YSL(1765) MASS (MEV)
" 1765.0 10.0 GALTIERI 63 DBC 0 K=D 1.5
" 1755.0 100 SRMENTER 65 WBC O Kb 10 velsso er 7766
) 1760.0 lo.o BELL 1 66 DBC - X-N TO Y*1520 PI 7/66
L] 1746.0 FENSTER 66 HBC 0 K-P TO Y*1520 PI 9/66
L] N 11758.0) lllcﬂ) GELFAND 66 HBC 0 K-P ELASTIC 8/67
LI 1768. ARMENTER 68 HBC 0 K-P ELAS.+CH.EX 11/68%
L3 1768.0 ‘-0 BUGG 68 CNTR K-P, D TCTAL 11766
L] c (1765.) (3.) CONFORTO 68 HBC 0 K-P ELASTIC 11768
L] s 11775.0) (7.0 68 - k=N TO LAM.PI- T/68%
M C  FIT TO K-P ELAS. DIFFER. CROSS SECTIGNS (PART OF DATA INCLUDED IN
L] [ ARMENTEROS 68 WHICH FIT LEGEN. POLYN. COEFFICENTS)
L) N RES + DIFFRACTIVE BGD FOR K-P EL-— DATA ARE IN ARMENT 68 FITS TO
M S SYSTEMATIC ERROR NOT INCLUDED -ONLY INDETERMINATICN OF FIT INCLUDED  7/68%
L] s s 8 o s e 0 e o
M AVG  1766.3700  2.2458 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.3)

BARYON RESONANCES

been included n our averages.
————— 45 YS1{1765) WIDTH (MEV)  —memmmmececeeeeeemeee—eeee
L] 60.0 10.0 GALTIERI 63 DBC 0
L] 70.0 20.0 BELL 2 66 0BC - T/766
L] 70.0 20.0 FENSTER 66 HBC 9/66
Ll N (113.0 (25 0) GELFAND 66 HBC 0 K-P ELASTIC 8/67
L] 128. ARMENTER 68 HBC 0 K~-P ELAS.+CH.EX 11768+
" 110.0 b BUGG 68 CNTR ~P,0 TOTAL 1768+
w 4 1112.) 15.) CONFORTO 68 HBC 0 NOTE C IN MASS 11768+
w S 1146.0) 19.0) 68 DBC - K=N TO LAM.PI- T/68¢
w S SYSTEMATIC ERROR NOT INCLUDED . ONLY INDETERM. IN FIT QUOTED 6/68%
L] N RES + DIFFRACTIVE BGC FOR K~-P EL-- DATA ARE IN ARMENT 67 FITS TO
W e o e s e s e e
L] AVG 101.7946 13.0241 AVERAGE (ERROR INCLUDES SCALE FACTOUR OF 2.9)
(SEE IDEOGRAM BELOW )
HEIGHTED AUERAGE = 101.8 ¢+ 13.0
ERROR SCALED BY 2.94
CHISA = 34.6 CONLEV = 0.000
""" BUGG 68 CNTR
- - ARMENTER 68 HBC
b e ] + ‘FENSTER 66 HBC
b aneen d] CRCSCIURS ‘BELL 2 66 DBC
—— - S ‘GALTTERI 63 DBC
g o e & o
o o o o o o
& g 8 2 2 2
2 - a 8
YR1(1765) WIDTH (HEV)
mmemmecmemmeemi-= 45 Y$1(1765) PARTIAL DECAY MODES  —-m-==m=-ommmmmee -
OECAV BASSES
Pl YS1[1765) INTO KBAR N 497+
P2 Y*1{1765) INTO LAMBDA PI 1115+ l)i
P3 Y*1(1765) INTO SIGMA PI 1197+ 139
P4 Y*#1t1765) INTO SIGMA ETA 1192+ 548
PS5 Y*1(1765) INTO Y*#1(1385) Pl 1385+ 139
P6 Y#111765) INTO Y*0(1520) PI 1518+ 139
P? Y*L11765) INTO SIGMA Pl PI 1197+ 139+ 139
sevevnsesecessnns 45 Y*1(1765) BRANCHING RATIOS veeaceee. ——————————— -
Rl Yel(1765) lN'U {KBAR N)/TCTAL (PI’I'DYAL
R1 (0.6 GALTIERI 63 HBC K-P RVUE
RL N (0. Né) (0.05) GELFAND 66 HBC 0 K-P ELASTIC B8/67
RL 0.34 KYCIA 67 CNTR TOTAL CRCSS-SEC. 8/67
RL 0.53 0.09 UHLIG 67 HBC O 9766
Rl 0.45 0.01 IRHENYER 68 HBC 0 K-P ELAS.+CH.EX 11/68%
R1 0-37 68 CNTR 1766
R1 C (0.44) CUNFORYU 68 HBC 0 NOTE C IN MASS 11/68%
Rl N RES 0 DlFFKACfIVE BGD FOR XK-P EL-- DATA ARE IN ARMENT 67 FITS TO
R1 ... .
Rl AVG -45]0 -DOQQ AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
RL FIT <455 010 .VALUE FROM CONSTRAINED FIT
R2 Y*1(1765) INTO (LANGD‘ Pl)*(KBAR Nl/'UTlL"Z (P2*PL)/TUTALS2
R2 0.07 RT 68 DBC T/68%
R2 e e e s e e
R2 FIT <069 -007 VALUE FROM CONSTRAINED FIT
R3 V’l|1765) IN'U (7‘0(15201 PI)*{KBAR N)/TOTAL#*2 (P3*PL)/TOTAL®*2
R3 ARMENTERC 65 HBC OHYPERUNS FIN.ST. 9/66
R3 O.IZ 0-03 FENSTER 66 HBC OKBAR N FIN., ST. 9/66
R3 « o o . . . .
R3  AVG +0840 +0180 AVERAGE (ERROR INCLUDES SCALE FACTUR OF 1.3)
R3 FIT «068 «010 VALUE FROM CONSTRAINED FIT
R4 Y*#1(1765) INTO (Y‘l(l’ﬂ5) Pl)*(KBAR N)/TOTAL®*2 (P4*P1)/TOTAL®*2
R4 0.09 ARMENTE2 67 HBC 0 K=P TU LAM.P1 PI B/67
R4 0.105 O 050 SIMS 68 DBC = K=N TO LAM.PI Pl 1l1/68*
R4 e s s e e v e s .
R4 AVG <0954 «0240 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
R4 FIT «068 <015 VALUE FROM CONSTRAINED FIT
RS Y#1(1765) INTO 'SXGIA PL)I*#(KBAR N}/TOTAL ##%2 (PS*P1)/TUTAL**2
RS 0.0t ARMENTERC 67 HBC 0 K=P TU SIGMA PI 8/67
RS e s o o
RS FIT 005" © T.003  VALUE FROM CONSTRAINED FIT
R6 Y*L(1765) INTO (LAMBDA PI)/(KBAR N) P217tP1)
R6 0.33 0.05 UHLT 67 HBC 0 K=Pys.9 GEV/C 9766
R6 e s s o e e e
R6  FIT 0334 .035  VALUE FROM CONSTRAINED FIT
RT  YS1(1765) INTO (Y60(1520)/(KBAR N} (P317(P1)
RT 0.28 0.05 UHLIG 67 HBC 0 K=Py.9 GEV/C 9/68
R? e o s o e s 0
RT FIT 327 <047 VALUE FROM CONSTRAINED FIT
R8 Y*1(1765) INTO (Y#1(13851/(KBAR N) (P4)/1P1)
R8 0.25 0.09 UHLIG 67 HBC 0 K-Pye9 GEV/C 97665
R8 e s e s s 0 0 s = .
RS FIT 2329 .071  VALUE FROM CONSTRAINED FIT
R9 V‘lllTbS) INTO (SIGMA PI P1)/TOTAL (PT}/TOTAL
R9 C 2 ARMENTE3 68 HBC K-P ANO K=~D 11768+
R? C CCNSISTEN' HITN i{SIG 2P1) MODE OF Y#1(1385)+PI AND Y*0{1520)+P1
RO YS1(1765) INTOISIGMA ETA)/TOTAL (P6)/TOTAL
R9 . .. ...
RI FIT 083 <044 VALUE FROM CONSTRAINED FIT
R9  FIT 083 « 044 VALUE FRDM CONSTRAINED FIT

THE FOLLOWING BRANCHING FRACTIONS HAVE CORRELATED ERRORS GREATER THAN .5

P4 P6

756

sesvoe

sssessen



Data in parentheses have not

REFERENCES —- Y#1({1765)

GALTIERI 63 PL 6 296, A BARBARO-GALTIERIyA HUSSAIN,RD TRIPP (LRL)IJ
ARMENTER 65 PL 19 336 ARMENTEROS, + (CERN,HEIDELBERG, SACLAY) 1JP
BELL 1 66 PRL 16 R B BELL, R W BIRGE, Y-L PAN, R T PU (LRL)IJP
BELL 2 66 UCRL=- 16936 THESIS R B BELL (LRL) LyP
FENSTER 66 PRL 17 8 +GELFANDyHARMSEN,L~SETTI 4 (CHI,ARGICERN)) 1P
GELFAND 66 PRL 17 1226 +HARMSEN,LEVI-SETTI,PREDAZZI+ (EFINS,ARGON)
ALSO 68 PR 163 1792 LASINSKI4LEVI~SETTI,PREDAZZI (EFINS)JP
ARMENTER 67 PL 24B 198 ARMENTEROS,FERRO-LUZZT+ (CERN,HEID¢SACLAYI)P
ARMENTEZ 67 ZEIT.PHYS. ZOZ.#!& ARMENTEROS,FERRO-LUZZI4 (CERN¢HEID,SACLAY)
KYCIA 67 PRIVATE CO T F KYCIA (BNL} I
UHLIG 67 PR 155 l&hﬂ +CHARLTCN,CONDONsGLASSER,YCOH,+ (MD,USNRL)
ARMENTER 68 NP TO BE PUBLISe ARMENTEROS,BAILLON + (CERN+HE1D+SACLAY) IJP
ALSO 67 NP 83 592 ARMENTEROS, FERRO-LUZZI+ (CERN,HEID,SACLAY) 1JP
ARMENT 3 68 VIENNA CDNF ARMENTEROS s BAILLON + (CERN+HEID+SACLAY) L
BUGG 68 PR 168 14 +GILMORE yKNIGHT 4 DAVIES+ (BIRMIyCAMB,RUTH) I
CONFORTO 68 EFL 63 62 NP TBP. B.CONFORTO,HARMSEN+BURKHARDT+ (EFINS#HEID)
SIMS 68 PRL 21 1413 SIMS,ALBRIGHT,BARTLEY,MEER+ (FLDOYAFISOBRA)
SMART 68 PR 169 1330 W M SMART RL) IJP
ALSO 66 PRL 17 556 W M SMART,;A KERNAN,G E KALMUS,R P ELV (LRLHJ'

PAPERS NOT REFERRED TO TN DATA CARDS.
YODH 65 ATHENS CONF 269 G B YODH (MARYLAND) 13
BIRGE 65 ATHENS CONF 296 +ELY,KALMUS yKERNAN,LOUIEsSAHOURTA, + (LRL)IJP
-~ YODH 65 AND BIRGE 65 ARE PRECURSORS CF UHLIG 66 AND BELL 66.

sesves
seseee

> (‘780) ST Y*1(1780, JP= ) 1=1

SEE NOTE PRECEDING Y#0(1670) LISTINGS

A SIGMA ETA THRESHOLD EFFECT. INTERPRETATION AS A
RESONANCE IS NOT CONCLUSIVE. OMITTED FROM TABLE.
SEE FERRO-LUZZI 66.

..... e mmmmmemneee 57 Y$1{1780) MASS (MEV)

CLINE 67 DBC =~ K-N TO SIG- ETA 9/66
CONFORT1 68 HBC 0 K=P ELASTIC 11768

57 Y#1(1780) WIDTH (MEV} —————————— -

H 100.0 CLINE 67 DBC = 9/66
L 123, CONFORTL 68 HBC 0 K-P ELASTIC 11/68¢

=mmmmmm==oc-e---= 57 Y#1(1780) PARTIAL DECAY MODES Rt i
DECAY MASSES
Pl Y*#1(1780) INTO KBAR N 497+ 939
P2 Y*1(1780) INTO SIGMA ETA 1197+ S48
Y*1{1780) BRANCHING RATIOS
R1 Y*1(1780) INTO (KBAR N}/TOTAL (P1)/T0TAL
RL 0.12 CONFORTL 68 HBC 0 K-P ELASTIC 11768%
REFERENCES -- Y#1(1780)

CLINE 67 PL 25B 41 CLINE,OLSSON (RISCCNSIN)
CONFORT1 68 VIENNA CONF CONFORTOSLEVI-SETTIKLUGE+ (CHICAGO+HEID)

PAPERS NOT REFERRED TO IN DATA CARDS

FERRO-LU 66 BERKELEY 183 ARMENTEROS+FERRO-LUZZI+ (CERN.HEIDE,SACLAY)
MEYER 67 HEIDELBERG C. 117 J MEYER = RAPPORTEUR ON BARYON RESe{SACLAY)
“rsene
sevens

z ( |880) 67 Y*1(1880,JP=1/2¢) I=1 p"

SEE NOTE PRECEDING Y#0(1670) LISTINGS

EE—— PARTIAL WAVE ANALYSIS OF K-P TO LAMBDA PI DATA
REQUIRE A P11 AMPLITUDE ATV THIS MASS. EXISTENCE
NOT CONCLUSIVELY ESTABLISHED.

==== Y*1{188C) MNASS (MEV) ————————

" 1882, 40. SMART 68 RVUE -0 K-N TO LAM.PL  7/68¢

cmmmmeememmeemeceeeee=  Y$1(18801 WIDTH (MEV)  m=eemececacccccomecccacens

" 222. 150. SMART 68 RVUE =0 K-N TO LAM.PL  7/68%

mmmmmcemememmemmmemm-=  Y$1(1880) PARTIAL DECAY MODES ===m—---=—m=-——--=ae
1or0ECAY MASSES

PL  Y*1(1880) INTO KBAR N 497+

P2 Y*1(1880) INTO LANBDA PI 1197+ uq

memmmemmmmmemmmmeomee= Y$1{1880) BRANCHING RATIQS ==—=---e=m=mcosammmsne

R1 Y+1(1880) INTO (LAH!DA PI)*(KBAR N)I TOTAL*¢2 (P2)*(P1)/TCTAL®*2
Rl 0.01 0.0 68 RVUE =0 K-N TO LAM.PI T/68%

senese

REFERENCES -~ Y#1(1880)
SMART 68 PR 169 1330 W M SMART (LRL) IJP

“eees
seesee

> ( 191 5) 46 Y*1(1915, JP=5/2¢) I=1 FIS

SOME RESERVATION SHOULD BE HELO AGAINST COMPLETE
ACCEPTANCE OF THE INTERPRETATION OF THIS EFFECY

_______ mmmmmme—ee= 46 Y$1(1915) MASS (MEV)

L] * (1942.0) 1(9.0) BOCK 65 HBC PBAR F 5 7 BEV/C

" 1915.0 20.0 cooL 66 CNTR 0~ K- 1766
L] 1905.0 50 BUGG 68 CNTR K=Py D I'DYAL 11766
N 1902.0 11.0 SMART 68 RVUE =0 K-N TO LAM.PI T/68%
L] e s e s 0 0 e e X

L] AVG 1905.0041 404383 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

Particte Data GrOUP Reviews of Particle Properties

BARYON RESONANCES

been included in our averages.

D 46 Y¢1(1915) WIDTH (MEV) o———

* 136.0) (20.0) 136.0) BOCK 65 HBC
65.0 coot 66 CNTR 0=
60.0 lO 0 BUGG 68 CNTR

c 0.0) (20.0) ARMENTER1 67 HBC OK=P EL. #CH.EXC.
C LACK OF DATA PREVENTS AUTHORS FROM DETERMINING UNAMBIG THIS AMPLITU.
5240 25.0 SMART 68 RVUE =0 K=N TO LAM.PI

AVG ° 5!.!966 ° 9.2849 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

mmmmmmememmmmme= 46 Y#1{1915) PARTIAL DECAY MODES  =-—-=—-=-=-—--=-=c

(29 Y*1(1915) INTO KBAR N 497+ 939
P2 Y*1(1915) INTO LAMBDA PI 1115+ 139
?3 Y*1(1915) INTO SIGNA P1 1197+ 139
R e 46 Y*1{1915) BRANCHING RATIOS S e 0 i i -
R1 Y*#1(1915) INTO (KBAR NIITOVAL (P1)/TOTAL
RL » 10.103) oL 66 CNTR ASSUMING J=5/2
R1 0.09 KVCIA 67 CNTR TOTAL CROSS-SEC.
RL A 2) (.01) MENTER1 67 HBC O K-P EL. +CH.EXC.
R1 A LACK OF DAVA PlEVENYS AUTHORS FRI’IH DETERMINING UNAMBIG THIS AMPLITU.
Rl BUGG NTR ASSUMING J=5/2
RL C 0) CONFORTO 68 HBC 0 K-P ELASTIC
RL C FIT YD K—P ELAS. DIFFER. CROSS SECTIONS (PART OF DATA INCLUDED IN
R1 C ARMENTEROS 68 WHICH FIT LEGEN. POLYN. COEFFICENTS)
R2 Y*1(1915) INTO {LAMBDA PI)®(KBAR N]/TOTAL®*2 (P1#P2}/TOTAL##2
R2 0.0 ARMENTERL 67 HBC OK=P TO LAM.PI
R2 A LACK OF DATA PREVENTS AUTHORS FROH DEYERNIN[NB UNAMBIG THIS AMPLITU.
R2 +006 0.003 68 RVUE =0 K~N TO LAM.PI
R3 V‘lll9l§l INTO lSlGHA PI)*(KBAR N)/TOTAL®®2 (P18P3)/TUTAL®*2
R3 00} 10.0 ARMENTERQ 67 HBC K-P TO SIG+=-PI-+
R3 € LACK DF DAY‘ PREVEN"S AUYHORS FROM DETERMINING UNAMBIG THIS AMPLITU.
R4 Y*#1{1915) INTO (LAMBDA PI)/TOTAL 1P2)/TOTAL
R4 50 SEEN PRIMER 68 HBC + K-P 4.,6-5. GEV/C
sevese

REFERENCES —= Y¢1(1915)
BOCK 65 PL 17 166 +COOPER ¢ FRENCH,KINSON, ¢ (CERN, SACLAY) T
cooL 66 PRL 16 1228 +GIACOMELLIKYCIA,LEONTICsLT,LUNDBY,+ (BNL) I
SMART 66 PRL 17 556 W M SMART.A KERNAN:G E KALMUS,R P ELY (LRL)I1JP
ARMENTER 67 PL 248 198 ARMENTERUS s FERRO-LUZZI+ (CERN,HEIDySACLAY)
ARMENTEL 67 NP B3 592 ARMENTEROS s FERRO-LUZZ1+ (CERN.HEID,SACLAVD
KYCIA 67 PRIVATE COMH. T F KYCIA (BNL) 1
BUGG 68 PR 168 1466 +GILMORE JKNIGHT ¢DAVIES# (BIRMI,CAMB,RUTH) L
CONFORTO 68 EFI 68~ bZ NP T8P. B.CONFORTO,HARMSEN+BURKHARCT+ (EFINS4HEID)
PRIMER 68 PRL 20 610 +GOLDBERGy JAEGER ¢ BARNES DORNAN +  (SYR,BNL)
SMART 6§ PR 169 1330 W M SMART {LRL)
sseees
sesase

z

EXEEXXEX

fxxxxxx

DECAY MASSES

47 Y#1{2030, JP=7/2+) I=l

(2030)

WOHL 665 SMART 684 AND DAUM 68 FIND JP=7/2¢.

47 Y#1(2030) MASS (MEV)

. 12022.0) 120.0) BLANP[ED 65 CNTR O GAMMA P TO K+ Y&

. 12030.0) t20.0) 66 HBC 0 X~-P TO LAM PIO
2026.0 19.0 KVCIA 67 CNTR K-P, D TOTAL
2020.0 7.0 B8UGG 68 CNTR K-P, D TOTAL
2032.0 6.0 SMART 68 RVUE K=N TO LAM PI

AVG 20268678 = 4.4300 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

mmeesecmmces 4T Y$1(2030) WIDTH (MEV)  —e-eemcmsecmcceee——-

* (120.0) 120.0) BLANP[ED 65 CNTR O
* 1{170.0) HL 66 HBC 0
120.0 10.0 KVEXA 67 CNTR+
130.0 10.0 BUGG 68 CNTR
160.0 16.0 SMART 68 RVUE INCLUDES WOHL 66

AVG '130:7i98 : ;.;0;9 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.5)

mmmmmmmmmmmemmeee 47 Y¥$1(2030) PARTIAL DECAY MODES  ===m=—--=m=—=-==uv

DECAY MASSES

Y#1(2030) INTO KBAR N 497+ 939
Y*#1(2030) INTC LAMBDA PI 1115+ 134
Y*1(2030) INTC SIGMA PI 1197+ 139
Y*1(2030) INTO XI K 1321+ 497

mmemeememmem—aeee 47 Y$1(2030) BRANCHING RATIDS  =~=ccsecomme-cooeeooe

R1 Y¥¢1(2030) INTO (KBAR N)ITOTAL (P1)/TOTAL
Rl * (0.25) 66 HBC 0 K-P CH EX
R1 0.105 0.005 KVCIA 67 CNTR
RL 0.131 BUGG 68 CNTR
R2 Y¢1(2030) INTO (LAMBDA Pl)*(KBAR N)/TOTAL®*2 (P2)#(P1)/TOTAL®*2
R2 * (0.040) WOHL 66 HBC K-P TO LAM PIO
R2 0.045 0.004 SMART 68 RVUE INCLUDES WUHL
R3 Y#1(2030) INTU SIGMA PI 3
R3 SEEN GALTIERI 68 HBC K-P TO SIGMA Pl
R4 Y#112030) INTO (X] K)*(KBAR N)/YOYAL“Z (P4)#(PL)/TOTALS*2
R4 0.00256 OR LESS 67 RVUE
reeee
REFERENCES® =~ Y#1{2030)
BLANPIED 65 PRL 14 74[ +GREENBERG yHUGHES ¢ KITCHINGyLUs¢ (YALE(CEA))
66 PRL 16 122 +GIACOMELLIyKYCTA¢LECNTIC,LI,LUNDBY,+ (BNL) I

== SLIGHTLY REVISED RESULTS FROM KYCIA 67 REPLACE COOL 66 ~-~
KYCIA 67 PRIVATE COMM. T F XYCIA {BNL) I
WOHL 66 PRL 17 107 C G WOHLy F T SOLMITZ, N L STEVENSON (LRL)IJP
TRIPP 67 NP B3 10 + LEITH, ¢ (LRLySLACsCERN4HE IDEL 4 SACLAY)
BUGG 68 PR 168 1466 4GILMORE KNIGHT, ¢ (RTHFD sBRMGHM; CYNDSH) [
SMART 68 PR 169 1336 W M SMART (LRL) IJP
DAUM 68 NP B7 19 +ERNEs LAGNAUX, SENS, STEUER, UDO (CERN) JP
GALTIERI 68 PRIVATE COMM. L BARBARG-GALTIERI (LRL)
sseane

sese

.
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T1/66
11766
11767
11767

T/68%

T/66

8/67
11767
11767

6/68%
11/68¢

11767
11767
T/68%

11767
11767

T/68¢

1766
8/67
6/68%
6/68%

T/66
8/67
6/68%

T/66
6/68%

11/68%

8/67
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Data in parentheses have not
X (2250) 48 Y$1(2250, JP= ) 1=1
------------- - 48 Ye1(2250) NASS (MEV)
o (2245.0) BLANPIED 65 CNTR  GAMMA P TO ks Yo
N (2299.0)  16.0) BOCK 65 H PBAR P 5.7 BEV/C
L] 2252.0 10.0 KYCIA 67 CNTR K-Py D TCTAL 8/67
" 225 7.0 BUGG 68 CNTR K=-P, D TOTAL 6/68%
L] e o
N AV $5.7346  AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
mmmmemmimmemeemee 48 Y$1(2250) WIDTH (MEV)  ===cmmmceeeecmcooeaeae -
w . €150.6) BLANPIED 65 CNTR
¥ 21,0} (17.0)  (21.0) BOCK 65 HBC
M 200.0 20.0 KYCIA 67 CNTR 8767
" 230.0 20.0 BUGG 68 CNTR 6/68%
w ® e 0 e e s e N
¥ AVG 215.0000 15.0000 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)
48 Y$1(2250) PARTIAL DECAY MODES  ==--- -
DECAY KASSES
P1 ¥#1(2250) INTO KBAR N 497+ 9
P2 ¥#1(2250) INTO KBAR N PI “1e 3390 130
mmmmmmmmme-mmeee= 48 Y$1(2250) BRANCHING RATIOS  ===sce-ooomemccocemae
R1 Y¥#1(2250) INTO (KBAR N)/TOTAL (PL)/TOTAL
3 1S NOY KNOKN. ' FOLLOMING IS (JS1/2)8(KBAR N)/TOTAL
Rl 0.31 0.02 1A 7 c 8/67
Rl 0.47 sus & ot 6768
eSS eE
REFERENCES =~ Y#1(2250)
BLANPIED 65 PRL 14 741 +GREENBERGsHUGHES,KITCHING, +  [YALE(CEA))
17 166 +COOPER y FRENCH,KINSON, ¢ (CERNySACLAY)
coot t6 pL 16 1226 +GIACOMELLT +KYCIAsLEGNYICsLToLUNDBY,+ (BNL) 1
== SLIGHTLY REVISED RESULTS FROK KYCIA 67 REPLACE COOL 68 --
KYCIA 67 PRIVATE COMM, T F KYCIA L) 1
BUGG 68 PR 168 1466 +GILMOREKNIGHT, # (R'HFO.BRHGNH.CVNDSN) 1
PAPER NOT REFERRED TO IN DATA CARDS.
DAUBER 66 PL 23 154 +SCHLEIN, SLATERs STORKs TICHO (UCLAILRL)) J
~= SUGGESTS J=9/2 RESONANT BEHAVIOR IN SIGMA- Pl+, BUT APPEARS
INCONSISTENT WITH PARAMETERS OF COOL 66.
serens
s
E (2455) 53 Y#112455, JP= 1 I=1
ONE OF TWO NEW SWALL BUMPS IN THE Is1 TOTAL CRCSS
SECTION (SEE THE Y#1(25951)4 IT IS REASONABLE TO
INTERPRET THEM AS RESONANCES, THOUGH THAT IS NOT
CERTAIN. TMERE IS ALSO LESSER EVIDENCE FOR NEW STRUCTURE IN THE [=0
CROSS SECTION —-- SEE ABRAM
THERE 15 ALSOSOME SLIGHT EVIDENCE FOR Y# STATES IN
THIS MASS REGION FROM THE REACTION GAMMA + P TO K+ + PISSING MASS ~-
SEE GREENHERG 68.
53 Y$1(2455) MASS (MEV)
" 2455.0 10.0 ABRAMS 67 CNTR  K=P, D TOTAL 1767
M 2455.0 7.0 BUGG 68 CNTR  K-P, D TOTAL 6768¢%
] e e e e s s oo X
M AVG  2455.0000 5.7346 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
——m——— —em== 53 Y#1(2455) WIDTH (MEV)  ==-eemeccc—ama—aca-. —————
w 160.0  APPROXIMATELY ABRAMS 67 CNTR' 11767
] 100.0 20.0 BUGG 68 CNTR 6768
--------------- 53 Y$1(2455) PARTIAL DECAY MUDES  ===-==-===-=-mnm=n
DECAY MASSES
3 Y¥#1(2455) INTO KBAR N 497+ 939
mmmmmmeces 53 Y$1(2455) BRANCHING RATIOS — =====-==-=mmmocmmeoan
RL ¥e1(2455) INTO (KBAR N)/TOTAL (P11/TOTAL
3 IS NOT KNOWN. FOLLOWING IS (J#1/2)%(KBAR N)/TOTAL
Rl 0.26 A CNTR 11767
Rl 0.3 BUGG 68 CNTR 6768+
30820
REFERENCES ~- Y#112455)
ABRANS 67 PRL 19 678 +CO0L,GIACOMELLT 4KYCTASLECNTIC,LT, + (BNL)
BUGG 68 PK 168 1466 +GILMORE,KNIGHT, +  (RTHFD,BRMGHM,CVNDSH) 1
GREENBER 68 PRL 20 221 GREENBERGs HUGHESs LU, MINEHART, + (YALE)
sese0e
ss8ses
Z (2595) 54 Y#1(2595, JP= ) 1=t
SEE NOTE UNDER THE Y¥1(2455).
56 Y$1(2595) MASS (MEV)
" 2595.0 10.0 ABRAMS 67 CNTR  K-P, D TOTAL /67
mmmmmmmmmemmeeene  $4  Y$1(2595) WIOTH (MEV)  e==——ccmcmmemmommccooceee
L 140.0 APPROXIMATELY ABRAMS 67 CNTR 11767
------- —mmmme== 54 Y#1(2595) PARTIAL DECAY MODES  =w=c=-=m——cem——e-e
DECAY MASSES
3 Y¥#1(2595) INTO KBAR N 497+ 939
mmmmmemmmmeemmmee  S4  Y$1(2595) BRANCHING RATIOS  ======-=-=-omecooemne
Rl ¥#1(2595) INTO (KBAR N)/TOTAL (PL)/TOTAL
4 IS NOT KNOWN. FOLLOWING IS (J+1/2)8(KgAR N)/TOTAL
/L 0.26 ABRAMS 67 CNTR 11767
sesses
REFERENCES == Y#1(2595)
ABRANS 67 PRL 19 678 +CO0L,GIACONELLI(KYC{AJLECNTIC,LT, + (BNL)
sseess

sseese

BARYON RESONANCES

been included in our averages.
59 Y#1(3000, JP= ) I=1
2(3000) ENHANCEMENT IN LAMBDA PI AND KBAR N INVARIANT WASS
SPECTRA AND IN MISSING MASS OF NEUTRALS RECOILING
—_— AGAINST KO. EVIDENCE NOT CONCLUSIVE. OMITTED FROM
VABLE.
meeemmmeemmae-as 59 YS1(3000) MASS (MEV)
" 3000.0 EHRLICH 66 HBC O PI-P 7.91 BEV/C  9/66
wemeemmecaeeioces 59 Y#1(3000) PARTIAL DECAY NODES  =w=wemweemeeceecae
DECAY MAssES
1 Y¥€1(3000) INTO KBAR N 497+
P2 Y¥#1(3000) INTO LAMBOA Pl 1115, 139
LAl 111
REFERENCES == Y#1(3000)
EMRLICH 66 PR 152 1196 R EHRLICH, W SELCVE, M YUTA (PENNIBNL)) 1
85908
Rl 2 1]

Note on E's

This year, for the first time since 1966,
there is significant new information on E's,
ALITTI 68 have given new information on the
=(41820), have confirmed the =(41930), and
‘have discovered a =(2030).
on the E(4930) also has come from DAUBER
68,

is the spin-parity known, nor is there more

New information

However, for none of these resonances

than semiquantitative information on branch-
ing ratios.

= resonance, the E(41530), can be said to be

Only the other (and lowest-mass)

well understood. The reason for this scarcity
of information is of course that ='s cannot be
produced in attainable s-channel formation
experiments, and their production cross sec-
tions are very small,

SU(3) symmetry predicts that for each N
and A there is a E. We here reproduce a
figure given by H. Harari, which shows the
approximate spectrum to be expected from
The

retarded state of information on E's is evi-

the known or suspected N and A states.

dent; moreover ='s are so inaccessible that
Further-

more, when apparent discrepancies among

no rapid improvement is foreseen,

experiments occur [for example, see the
=(1820)

mean only that the different experiments are

- =K decay branching ratio], it may

seeing different ='s (or different mixtures of
them) having about the same mass, and not
that one or another of the experiments is

wrong,



Data in parentheses have not been included in

Predicted T-States

Predicted Z-gtates
SEMEEN  ESTABLISHED Z CORRESPONDING TO AN ESTABLISHED N or A
Z2ZZ)  POSSIBLE = CORRESPONDING TO AN ESTABLISHED N or A
me C="3 ©PREDICTED = CORRESPONDING TO AN ESTABLISHED N or A
22221 PREDICTED £ CORRESPONDING TO A POSSIBLE N or A
~2500 |—
[ =53]
— [ =3
~2200 [ —]
[—] ————
= czzzz BEEES oo e
[——]
~1900 rem—xy
ozzza
[——]
~1600 = L]
—
~1300 3 -
1 ket P Py D5 Fs Fq
s Pt 3
The predicted = spectrum, The approxi-

g8

mate mass scale is based on adding 300 to
350 MeV to the mass of the corresponding N
or A state. This figure is taken from
H. Harari (rapporteur talk, 41968 Vienna

Conference, p. 195).

22 Xl = (132103P=172 ) Is1/2
SEE LISTINGS OF STABLE PARTICLES

sssses
*se90e

0o 23 xt0 (1314, JP=1/2 ) 1=1/2
E SEE LISTINGS OF STABLE PARTICLES
sesess
sessee

H(1530)..

49 XI#1/211530, JP=3/2+) 1=172

49 XI#1/211530} MASS (MEV)

n . (1529.0)  {5.0) PJERROU 62 HBC O~ K-P 1.8 BEV/C

n e 11532.0)  (2.0) BADIER 64 HBC 0- K-P 3 BEV/C

n- 1535.7 3.2 LONDON 66 HBC = K-P 2,24 BEV/C

no 1528.7 1.1 LONDON 66 HBC O °

eemmcmmcemceccoo= 49 XI®(-)-XI#(0) MASS DIFFERENCE (MEV) =-----=-o—ee

[ 5.1 20 PJERROU 65 HBC 0~ K-P 1.8~1.95 B/C

o r LONDON 66 HBC O~

0D R REDUNDANT umu DAIA IN WASS LISTING.

0 2. MERRILL 66 HBC 0= K-P 1.7-2.7 BE/C

0

D AVG 309892 * 2.1836 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

memeeemcmcceae 49 XI®1/2(1530) WIDTH (MEV)  ==o-commme—cmoooaeoeeee

W 7.0 2.0 SCHLEIN 63 HBC € K-P 1.8-1.95 8/C

L] 8.5 3.5 LONDON 66 HBC

¥ 7. 7.0 BERGE €6 HBC O K-P 1.5-1.7 BE/C

L] .o - -

W AVG 7.3878 © 1.4834 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)

memmmemmem—eeeeme 49 XI$1/2(1530) PARTIAL DECAY MODES  =—--=-=-=----==
DECAY PASSES

PL XI#1/2(1530) INTO XI PL 1321+ 13

*PEBER

REFERENCES ~-- X1#1/2(1530)

PJERROU 62 PRL 9 114 4PROMSE ¢ SCHLE TN SLATER ¢ STORK y TICHO tucLa) 1
SCHLEIN 63 PRL 11 167 +CARMONY PJEIROII'SlAYER.S'DRK.T!CHB tucLa) l.)'
BADIER 64 BNA I 593 +DEMOUL IN,GOLDBERG, vSACLAVpANSNﬂ
PJERROU 65 PRL 14 275 OSCHLElN'SLAVER'SN"’N.STORKrTICND (ucLa
LONDON 66 PR 143 lOSQ #RAU+SAMIOS » YAMANOTO,GOLOBERG,+ (BNL,SYCR) 1J
BERGE 66 PR 147 9 OEBERNAKD.NU!!ARGp"ERRlLL.l'SNAFER.O {(RLY T

SHAFER 66 PR 142

ssenee
"t

6 UCRL—IM!S THESIS D W MERRIL (LRL) JP
By T'ON-SMFER'LlNDSEV.NURRAV-SNl‘N (LRL) JP

883
== A SPIN-PARITY DETERMINATION.

1/66
7766

T/66
1766

1166

7766
1766

ParticLe DaTta GROUP Reviews of Particle Properties

BARYON RESONANCES
our averages.

51 XI1#1/211700, JP= ) I=1/2

o
E (I700) EVIDENCE NOT COMPELLINGe OMITTED FROM TABLE.

—— SL XI#1/2(1700) MASS (MEV)  =mm—emcemeceeeeeceeeeee
" 1705.0 APPROX SMITH 65 HBC 0= K-P 2.1-.7 BEV/C
weemmeeeeecemmce 51 XI#1/2(1700) WIOTH {MEV)  =mmeeeeeee—emceeeemeeae
L 20.0 APPROX SMITH 65 HBC 0~
wemesemeweewemece 51 XI#1/2(1700) PARTIAL DECAY MODES  =-mmme-=m—eemmm=e

DECAY mASSES
Pl X101/2(1700) INTO X1 PL 1321+
P2 XIs1/3(1700) INTO LAMBOA KoAR i
sssss
REFERENCES -- XI#1/2(1700)
SMITH 65 ATHENS CONF 251 G A SMITH, J S LINDSEY (LRLY 1
L2 21
s8e0 0
=] (|820) 50 X1%1/2(1820, JP= ) 1=1/2

50 X1#1/2(1820) MASS (MEV)  =m=m=ececemeeceecemeeceee
L (1770.0} NALSIE(NS 63 FBC C- K-FR 3.5 BEV/C
“ 1817.0 7.0 SH 65 HBC 0= K-P 2.4=.7 BEV/C
" 1814.0 4.0 MbiER 65 HBC O K-P 3 BEV/C
* 1830.0 10.0 ALITTL 68 HBC ~ K-P 3.9-5 BEV/C

RERREREE]
AVG 1816.3811 344541 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.1)

mememmeeeseecsess 50 XI91/2(1820) WIDTH (HEV)  memeecmcccsemvocomconas

L] L4 80.0 OR LESS HALSTEINS 63 FBC 0=

L] 12.0 4.0 BADIER 65 HBC 0

" 30.0 7.0 SMITH 2 65 HBC O~

1] 60.0 35-0 20.0 ALTTTE 68 HBC -

w e o s 00

w AVG 17.1148 7.7226 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 2.2)

50 XI#1/2(1820) PARTIAL DECAY MODES
DECAV FASSES

Pl X1#172(1820) INTO LAFBDA KBAR 1115+ &

P2 X1%1/2(1820) INTO X 1321+ \39

P3 X1%1/2(1820) INTO SIGHA KBAR 1197+ 497

P4 X[¢1/2(1820) INTO XI$1/2(1530) PI 1530+ 139

P5 XI#(1820) INTO XI PI P1 (XI PI NOT XI$(1530)) 1321+ 139+ 139
e wneeanes 50 XI*#1/211820) BRANCHING RATIOS Rt e
R1 X1#1/2(1820) INTO (LAMBOA KBAR)/TOTAL {P1)/TOTAL

Rl LARGE BADIER 65 HBC

R1 LARGE SMITH 2 65 HBC

Rl 0.6 ALITTE 68 HBC =

R2 X1*1/2(1820) INTO (X1 PllI(LAHBOA KBAR} (p2)7101)

R2 0.20 0.20 ER 65 HBC .

R2 SMALL SNIVH 2 65 HBC IF XI*1933 EXIST
R2 SMALL ALITTL 68 HBC

R3 X1*1/72(1820) INTO (SIGMA KBAR}/TOTAL {P3)/T0TAL

R3 0.02 OR LESS TRIPP 67 RVUE

R3 0.3 ALITTL 68 HBC -

R4 XI*%1/211820) INTO (XIO(I.SSO) '”I(I.AH KBAR) (Palz(P1)

R4 0.26 0.13 H 1 65 HBC

R4 SHALL RAOIER 65 HBC

RS X1+1/2(1820) lNTU (Xl 121 PllllLlH!BA KBAR) (PS1/(P1}

RS 0.1 1 65 HBC

RS SMALL BADIER 65 HBC

R6 ll‘lIZHBZO) INTO lXI‘lIZ(l5!DI P”ITDYAL (P4} /TOTAL

RS 68 HAC ~

ssense

REFERENCES -~ XI#172(1820)

HALSTEINSLIDy+ (BERGEN,CERN,EPyRTHF,UNICOL)

HALSTEIN 63 SIENA CONF 173
SMITH L 4 +LINDSEY,BUTTON-SHAFER s MURRAY (LRL) L3P

BADIER 65 l. 16 l l +DEMOUL IN,GOLDBERGy + (EPoSACLAY,AMSTR)
SMITH 2 65 A'HENS CONF 251 G A SMITH, J S LINDSEY L)
TRIPP 67 NP 1 + LEITHy ¢ (LRLySLACsCERN,HEIDEL, SACLAY)

0
USES DA!A CF SMITH 1

NERQ!LL 68 PR 167 1202 D W MERRILL, J BUTTON-SHAFER {LRL)
~= WEAK EVIDENCE CONCERNING JP.

ALlTTL 68 VIENNA CONFERENCE ¢FLAMINIO,METZGER,RADOJICIC,+{BNLySYRACUSE) I

seeese

st

8 (1930)

52 XI1#1/2(1930, JP= ) 1=1/2
52-Xl‘l/2ll9)0) HASS (MEV)

35 1933 0 16.0 BADIER 65 HBC 0 K-P 3 BEV/C
0.0 ALITTL 68 HBC O K=-P 4.6-5 BEV/C
(18.0) DAUBER 68 HBC = K=P 2.7 BEV/C

oo .
.12.§939 AVERAGE (ERROR INCLUDES SCALE FACTOR OF 1.0)
52 X1#1/2(1930) WIDTH {MEV)

1] 35 140.0 35.0 BADIER 65 HBC O

" 19 80.0 40,0 ALITTL 68 HBC O

" * 66 (98.0)  (23.0) DAUBER 68 HBC =~

o o e o . e e

W AVG 113-9!2“5 .19.13b5 AVERAGE (ERROR INCLUDES SCALE FACTOR OF l.1)

52 XI®1/2(1930) PARTIAL DECAY MOOES

DECAY MASSES

PL X1#172(1930) INTO X 1321+ 139

(£3 XI¢1/2(1930) INTO LANBD! KBAR 1115+ 497
mmemeemeesessesse 52 X1%1/2(1930) BRANCHING RATIOS R e Ll
RL . X1%1/2(1930) INTQ XI PI li2¥)

RL SEEN BADIER 65 HBC 0

R1 SEEN ALITTI 68 HBC O

Rl SEEN DAUBER 68 HBC =~

LOOKED FOR BUT NOT SEEN IN OTHER CHANNELS. SEE ALITTI 68.

Rasdidd

185

11768

11/68%

11768¢
1766
T/66

11/68¢
8767

11/68%
1766

1768

11/768¢

117680
11/68¢

11/68%
11/68%

117¢68¢
11/68¢
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BARYON RESONANCES

Data in parentheses have not been included in our averages.

REFERENCES -~ XI#1/2(1930})

BADIER 65 PL 16 171 +DEMOUL IN,GOLDBERG, + {EP,SACLAY,AMST) 1
ALITTI 68 PRL 21 1119 +FLAMINIO,METZGER,RADOJICIC,+(BNL,SYRACUSE) [
DAUBER 68 PR (SUBMITTED) +BERGE, HUBBARD, MERRILL, MULLER {LRLY I

FEEERE FEEROAERE FEFILAEES FEESEINLE SEEROUAEE BRESENETE SUREEREEE AEEEIE D
BEREBE FEEFEINES SETIOEEEE SEERINIY FERELTAEE SIREREIRE PREEEEEAT FE4EEH0S

=) (2030) 68 X1%1/2(2030, 4P= ) 1=1/2

68 X1#1/2(2030) MASS (MEV) B
] 2030.0 10.0 ALITTI 68 HBC =~ K-P 3.9-5 BEV/C 11/68%
memmmmmmmmmm-o-—- 68  XI%1/2(2030) WIDTH (MEV) B
W 50.0 25.0 20.0  ALITTI 68 HBC - 11/68+
—emm-em--m------ 68 XI®1/212030) PARTIAL DECAY MODES — —mm=—-m-mmam=em

DECAY FASSES

P1 X1¢1/2(2030) INTO XI PI 1321+ 139
P2 XI*#1/2(2030) INTO LAMBDA KBAR 1115+ 497
P3 XI1*#1/2(2030) INTO SIGMA KBAR 1197+ 497
P4 X1#172(2030) INTO XI#1/2(1530) Pf 1530+ 139
memmeemcommm-mo- 68 XI*1/202030) BRANCHING RATIOS — ==m=mm==mm- ——————
R1 XI1#1/2(20301 INTO (X1 PI)/TOTAL (PL)/TOTAL
R1 SHALL ALITTI 68 HBC - 11768+
R2 XI1#1/2(2030) INTO (LAMBDA KBAR)/TOTAL (P2)/T0TAL
R2 0.5 ALLTTS 68 HBC - 11/68%
R3 X1#1/2(2030) INTO (SIGMA KBAR)/TUTAL (P3)/TOTAL
R3 0.5 ALTTTI 68 HBC - 11768+
R4 X1¢1/2(2030) INTO (XI*1/2(1530) PI)/TOTAL (P4) /TOTAL
R4 SHALL ALITTL 68 HBC - 11768+

FERUEE FISFEIIEE FEFLONEE SHEFFEINE FEOFEOENE SFEOEPES SEEFIEEE SEEEEES
REFERENCES -- XI*1/2(2030)
ALITTI 68 VIENNA CONFERENCE ¢FLAMINIO,METZGER,RADOJICIC,+(BNL,SYRACUSE) 1

FAEEEE SRREHOEES SEESEIERS SHEEIIOE SFFREEETE IRERELANE AINESEEET SRS
FEEREE SHCEEHOES SREFRAOEE SOKRRENEE EIOEEEENE EREIEEIEE CEEEIEBRE SEERE00E

- 24 OMEGA ~ (1675, JP=3/24) [=0

Q

FEEEEE SRERAKEED SEFOLIEEE SEXBIIREE SEEESERIE EIRAEIRED KRSEEIET SHEEIN4O
SEIEEE BESEIETIE FEAKERERE EREIEEED KEEEIEEES KEEEREI00 BIEEEHIES SHEINSE

SEE LISTINGS OF STABLE PARTICLES



APPENDIX I Test of AL = 1/2 Rule
for K Decays

The quantities of interest for making
tests of theoretical predictions regarding K
decay are usually partial decay rates for sin-
gle channels or special sums of channels, It
is not possible to compute the errors on sums,
differen.ce, and ratios of partial decay rates
from the information given in Table S because
of the presence of off-diagonal terms in the -
error matrix, For this reason we give some

of these quantities below,

Table I,
_ _ 6 -1
I' , =T , +T , =(6.54£.45)x10° sec
K K’ K’
13 e3 u3
r, -r, = (3.142.05)x 10° sec™?
K k',
T T
I"K+ /I‘K+ = 0.66+,02
3 e3
T r =3,28+.09
+ +
KT/ K,
L =T +T  =(12.2420.46)X 10% sec?
0 0
Kys  Kes  Kis
T r = 0,75+ 0,04
0 0
Kp.3 Ke3
r r = 1,70+ 0,07
’I‘I'OTI'O"'I'o 'IT+TI' Tl'o
The I‘K rates are useful in testing the
13

leptonic AI = 1/2 rule in the way suggested by

Trilling, 1 The predictions are

T 2T + = 1.04, a phase-space fa,ctor,2
Kis/ K3

and I‘o/ro=r+/r+.
K3/ Kes Ki3/ Kes

From Table I,

r /e, =o0.94:0.04
Kys/  ¥gs
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r r -1
K° K’
and T,-Jﬁ- | = v14x0.07,
0 +
Ke3 Ke3

These results seem to show a less than
20 disagreement with the predictions, but the
errors should be regarded with caution in
view of the internal disagreements in the data.
(Note the ideograms in the data listing for the
charged K meson,)

The three pion ratios may be used in the
following tests of the AL = 1/2 rule:

r r -1
0
R =2 K 1000 a0 =1
13 9y 2
-1
r r
gt | k',
R :1 T T =1,
2°77g, Ty
r r -1

1 T T T
R, = > =1,
37279, ba
-1
r I r
K% 0.0 K* k',
R, =_mon’m T _ T =1
4 dy [ Py

where the ¢, are phase-space factors., They
have been calculated by Trilling (UDP), 1
assuming uniform Dalitz plot distributions for
the three pions, and by Devlin and Barshay
(NUDP), 3 including the mass differences be-
tween the pions and the observed slopes for

the Dalitz plot distributions,, These values

are
Method
UDP NUDP
dy 1.495 1.480
b, 1.225 1.310
ds 1.000 1,000
by 1.248 1.210

The corresponding values of the ratios are
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Method
UDP NUDP
R1 0.93+0.04 1.00+0.04
R2 1.02+0,03 0.99+£0.03
R3 0.87+0,04 0.79+0,04
R4 0.79+0.04 0.80+ 0,04

For the first two ratios there seems to be
good agreement with the predictions of the
Al = 1/2 rule, For R3 and Ry the disagree-
ment seems to be significant. This would
indicate that a AI = 3/2 transition is present

in K - 37 decay.

FOOTNOTES
1. G. Trilling, K-Meson Decays, UCRL-
16473 (updated from Argonne Conference
Proceedings, 1965, p. 115).

2. N, Brene (CERN), private communication,

In our Jan, 1968 edition we had errone-
ously used 1,04,

3. T. Devlin and S, Barshay, Phys. Rev,
Letters 19, 881 (1967).

APPENDIX II. (C. Zemach)

Selection Rules for Meson Decays

Some considerations related to quantum
number assignments are sketched here with
emphasis on points that sometimes cause un-

certainty,

A1, C, P, and G for Decays into

Particle-Antiparticle

The reasoning behind Eqs, (8) through
(412) of the text is presented here in more
detail,

First consider boson-antiboson (bb) and
fermion-antifermion (ff) states, where b and
T are the antiparticles of the b and f respec-
tively., Later, as in Section A4, we suppose

that b, f are members of isotopic multiplets,

and that b, f are any members of the antipar-
ticle multiplets.

The properties C and P for particle-anti-~
particle states are determined by the relation
of states to the field operators that create the
particles out of the vacuum, and to their com-
mutation properties.

Any state may be represented as a super-
position of free particle states, Let q;:l(),s) be
the field operator which, acting upon the vac-
uum state ¥

vac
position g with spin component « and particle

, creates a free particle at

number N (where N = +1 for particle, N = -1
for antiparticle). The state ¥ containing,
among other things, two particles of this field

is given by

¥ =[z Sdfdz S‘fi’pM(:s,z,...)

a, B
X 4 Xeg ) - - -]w,,ac feeen (A1)

(The dots inside the bracket refer to other
particles and the dots outside the brackets
refer to possible admixture of states with
other numbers of particles of the | field.
For simplicity, ignore these notational com-
plications.) The wave function f, by its de-
pendence on X, y and g, B may specify a defi-
nite orbital angular momentum £, with orbital
parity (_1)1 , and total spin S, The behavior
of ¥ under particle exchange X, parity P, and
charge conjugation C is determined by the
behavior of the field operators.
For spin zero,
(a) ¢ =N ® (4 = adjoint),
(b) q;N(;_g) and tlJNI(z) commute*,

(c) PyNix) = npyN(%) (np==+1
parity),

x) (ng=+1 = intrinsic
charge-conjugation
number)

1]

intrinsic

(@) CyMNix) = nce ™™

=l=]Zn the commutation or anticommutation of
¢+1 and y~*, a & function of x-y also enters,
but this will not affect the explicitly written
parts of Eq. (A1), and we ignore it,



For spin 1/2, we use the following repre-
sentation of the Dirac y matrices

0
, (A2)

and, also _ N t
Y=gy, =yl (A3)
If Ll}+1 is the field operator for a particle, and
¢'1 is the field operator for its antiparticle,
then §~ * and

with representation (A2),

is charge conjugation upon {

=1 _ . +

(a) ¢ = 1Y0Y2¢ 1
which, by (A3), is equiva.lent to

(am ¢t =iy, (6T hH T

(b") \LJN(x) and tpM(y) anticommute, *
Under parity, kl)(}f') transforms into y0¢(-§),
J(x) transforms into YOQT(-)'E).

Introducing an intrinsic parity np =% 1

for particles, we write

(e Py iz = ngvge i-n),
but the equivalent expression (c') for anti-
particles has a factor of -4, ° In fact, oper-
ating with P on(a'), and using (c'), then (A3),
then yg =4, then(a"), we have

(e Py Hm) = -ngy v -x).

Next consider charge conjugation, Again
there is an intrinsic charge conjugation num-
ber ng = + 1, so we write

(@ ce™x) = noe ).

Unlike the parity case there is no factor

of -1 in Eq. (d") for antiparticles, but simply
(@ cy i) = nevt ).

(To get d" from d' use YZZ = -4, YZT = =Y,
transpose _
Yz = +Y2-)
For spin > 1/2, we assert that the con-

clusions below for spin 0 are valid for bosons
in general, and the conclusions for spin 1/2
are valid for fermions,

With Eqgs. (a) through (d), or their primed

equivalents, the effects of P and C operations

§This point has bein verified experimentally
in the yy decay of S positronium; see C, S.
Wu and I. Shaknow, Phys. Rev. 77, 136 (1950).
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on a particle-antiparticle state in Eq. (A1)
are easily computed when the state carries
definite £ and S, Interchanging space coordi-

nates in the center of mass yields
1
fy, x) = f{-x, -y) =(-1) fx,y).

Exchanging spins introduces a sign Xs,

faﬁ = xSfpa’
with X = ( -1)S for integral spins, (A4)
S+1

and =(-1)
Operating with C, we get

for half-integral spins, (A5)

+1,-1

Cyz - g axdy 75" x, yicur Acus pe, .

= (Camay 224 oz out .

Commuting the {'s for fermions yields the

crucial factor of -1, i.e.

= - (axay b s ypd e i,

We can then interchange the variables x,y and
a, B to relabel the y's as in (A1),

dedxfgi -1

Thus the net effect of C on fap(x’Y) is

(¥ §)¢ (xwﬁ (z)

vac’

equivalent to space and spin exchange times
minus one, Using (A4) and (A5) we get text
Eq. (11a),

145

C(£h) = (1) "(£). (A6)

Similarly we can get Eq. (12),
(5 = (-0 (40 (A7)
Once we have worked through the above
for ff, we can even more easily see that for
bb we get the same equation, numbered (8a)

in the text,
c(bB) = (-1)' *S(B), (A8)
and for parity,

P(bF) = (-1)}(bF). (A9)
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In summary we can restate the words
above (A6) as follows., By using commutation
for bosons (or anticommutation for fermions)
we have generalized to particle-antiparticle
pairs the familiar rules for the exchange of

bosons,

X =X CXg = +1, (7

and fermions,
X = erXS = -1, (10)

A2, Extended Statistics
A state of N different particles can be

described by a wave function ¢(x1, Xy Xy oo )
supplemented by an ordering convention that
the first coordinate stands for particle 1, the
second for particle 2, etc, Alternatively, we
may introduce a type variable t, which takes
on discrete values labeling the different par-
ticles, and consider functions ¢(x1,t1; xZ,tZ; .ee)
in the enlarged set of variables, Then there
is no need for an ordering convention, Each
physical state is described by N! different
functions, obtained by the N! permutations of
the arguments (xi, ti), i=1,2,.--N. To re-
move the ambiguity, we may require that only
the function completely symmetric (or anti-
symmetric) under interchange of x and t be
used to represent a state, If the particles
are all bosons (fermions) and the restriction
that the particles are all different is dropped,
then clearly the choice of symmetry (antisym-
metry) is appropriate, as the requirement of
ordinary Bose (Fermi) statistics is imposed
when, and only when, it is applicable.

So far, this procedure is purely formal,
It becomes useful if the interaction among the
particles is symmetric, Then an initially
symmetric or antisymmetric state remains
so automatically, even if the dynamics trans-
forms one type of particle into another., Thus,
e.g., the combined implications of statistics
and isospin invariance for a multipion state
can be most efficiently realized when the

“tate is regarded as completely symmetric

under simultaneous interchange of space and

isospin coordinates,

A3, On Isotopic Spin

The incorporation of sets of elementary
particles into isotopic multiplets with definite
phase relationships follows from, by now,
standard expressions for the interactions,
e.g., —N-YSIN- ™, NQYSAKQ, etc, Let the pro-
ton and neutron operators transform under C
like C p = iYOYZE and C n = iYOYZH’ i.e.,
same intrinsic C for p and n assumed. Then,
under C, ﬁ'riN transforms into itself for
i =1, 3 and into its own negative for i = 2,
Thus (171, T 11'3) is an isovector in (Cartesian)
three-space and for C invariance of the inter-

action, must have the C properties

C(n‘i) = +11'1, C(ﬂz) = -7y, C(-rr3) = +Tr3.

In terms of the convention for charged pions,

a = (11'1+iTI'2)/‘\[Z: a0 = LY m o= (n'i-irrz)/N/—Z_;

we have

0, C(n) = +'n'+,

C(1r+) =47, C('n'o) = 47
and the triplet ( -1r+, 110, ") transforms like an
I = 1 multiplet with IZ = +4, 0, -4, respectively
according to the usual (Condon-Shortly) con-
ventions, (Note the minus sign in fron of . )

Let {a.m} be an isotopic multiplet of par-
ticles of isotopic spin I, where m=11I-4,---, -I
labels the z component of isospin, Then for
any isospin rotation, there exists a matrix

D and a transformation law
mn

1 =
a Z Dmnan. (A10)
n

Now let Em be a member of the antiparticle
multiplet, again with m labeling the z compo-
nent of isospin. Then Em is the charge con-
jugate of a_ . That is, Zm = m. Under
a rotation, the a do not follow the same

transformation law (A10) as the a . But the



correct law for transformation of the Em is
inferred from the requirement that xzn‘am a_
be invariant., In fact(see, e.g., A. R,
Edmonds, Angular Momentum) the quantity
I+m —
{-1) am
Thus, if (K K ) and (p, n) are K meson a.nd

does follow the same law as a -

nucleon doublets transforming, respectively,
like the I, = +4/2 and the I = -1/2 members
of an isospinor, then (-K ,K') and ( -n, p)
transform likewise, It is instructive to com-
pare the isoscalar and isovector states formed

{a) from a KK state and {b) from a KK state:

KK KK

1=0: (k'k%-kKkMHWNZT (kT +KORO)NT

kgt KR
1=1: J(k'KOkkHNZ (KTK" KOKO)/'\/—
Kx° KOk~

A4, G Parity

The G-conjugation operator is defined by

inl
G=Ce 7 (A11)
and is conserved in strong interactions, The
i
factor e represents rotation by m around

the y axis of isospin space, A useful fact
about this rotation is

inl I+

e YL y=(-1) *|L-L). (A12)

Let {am} be an isotopic multiplet of defi-
nite I, with m = Iz, which is closed to C, that
is, the charge conjugate (= antiparticle) of
each member of the multiplet is also a mem-
ber of the multiplet, Since C reverses Iz,
charge, baryon number, hypercharge, etc.,
such a multiplet has baryon number zero,
hypercharge zero, and the neutral member
has Iz = 0.

of particle-antiparticle pairs are examples,

The pion triplet and any multiplet

We now show that all members of such a

multiplet are eigenstates of G with the same
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eigenvalue, This eigenvalue is called the G
parity of the multiplet and is either +4 or -1,

The previous section told us that the quantities
(-0 E ) m=LI-4,--e, I

transform under isospin rotations just like the
quantities a_ Then, for this multiplet closed

to C,

(e )= (-0 E Y

m

= a.mxcoefficient independent of m.
Therefore, by Eqs. (A141) and (A12),

Aa_) = (-0 ca__)

-m

= amXcoefﬁcient independent of m,

as asserted,

The unknown coefficient is determined by
comparison with the m = 0 (neutral) case., Let
Cao = Cnao where the constant Cn is the C
parity of the neutral member., Then

i'n'IY I
Glag) =C e (ag) = Cn(—i) ay;
that is,
G parity = Cn( -1)I.
The G parity of a particle-antiparticle (pp)
multiplet is then derived from the C properties
of the neutral member, as given in Eqs. (A6)

and (A8),

Gpp) = (-1 *5H

giving both text equations (8b) for bb and ( 11b)
for ff.

Finally, we note the action of G on some

(pp),

familiar particles, For isospinors,
eurIY ) el( 'n'/Z)trZ m i = 0 1)
2 -4 0"

so that
+ =0 =0
GUR0) = (_g-) Gl_g-) =( K0)
and

B =D« D =D,
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inl
For a single pion, the rotation e y changes
the sign of L and w3, and C changes the sign

of Loy Hence

G(n-i) = (-1)1ri for i =1, 2, 3.

Thus for an n-pion state, regardless of the

charges, G =(-1)".



