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Data on the properties of leptons, mesons, and baryons are listed, referenced, averaged, and summarized in tables
and wallet cards. This is an updating of the Reviews of Modern Physics article of October 1965.

This data survey is an updating of that of October
1965.! An intermediate version was distributed at the
XTIIT International Conference on High Energy Physics
held at Berkeley in August 1966. This time a large
number of early data and references have been deleted
from the listings; these pioneer works can be found
in any earlier edition.!

As always, we make two requests of our readers:

(1) Please inform us of mistakes and omissions.
We cannot do an adequate job without this help.

(2) We wish to emphasize that it is not appropriate
to refer to this compilation instead of the original
published work; nor is it necessary, since we provide
complete listings of references!

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.

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

(2) Meson Resonances, and (3) Baryon Resonances.
For convenience, these tables include basic information
on stable mesons and baryons.

Each table is of slightly different form; thus Table S
includes magnetic moments and weak-decay asym-

* Work performed under the auspices of the U.S. Atomic
Energy Commission.

1A. H. Rosenfeld, A. Barbaro-Galtieri, W. H. Barkas, P. L.
Bastien, J. Kirz, and M. Roos, Rev. Mod. Phys. 37, 633 (1965).
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metry parameters, the meson table has two columns
of names, one familiar, another more orderly, and
the baryon table includes information on what mo-
mentum 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
sheets. These are the new ‘‘wallet cards”: the paper is
now thinner and more durable, and the reader can
fold them according to his needs.

Of course most of our work involves deciding how
to handle data. Often it is best not to average a result,
either because it is already incorporated in a later
paper or because we have some reservations about
the experiment. (We then punch any character in
Col. 8 of our data cards, thereby instructing the
averaging programs to ignore the result.) When the
data for an individual particle received special treat-
ment, this is noted either in the listings or in a special
note following them.

NOTES ON THE TABLES

Quoted errors represent standard deviations. In-
equalities are also standard deviations or 1/e¢ confi-
dence levels.

The quantum number C stands for the eigenvalue
of the charge-conjugation operator applied to a neutral
particle. The notation C, (# for neutral) means the
eigenvalue of C applied to the neutral member of a
nonstrange triplet, like the pion. Thus for all members
of the SU(3) 0~ nonet, C,=+1.

Well-established quantum numbers are underlined
(except in Table S, where most of the quantum num-
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bers are established). We have used flimsy evidence
to guess many of the remaining ones, and we have
indicated with ? the ones for which there is almost no
evidence.

We define antiparticles as the result of operating
with CPT on particles, so both share the same spins,
masses, and mean lives.2™

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

For broad resonances there is an inconsistency in
the way the central value Mg is usually stated. For a
well-studied resonance like N3;*(1236) or ¥,*(1520),
it is conventional to call Mg or Eg the energy at which
the resonant amplitude would (in the absence of back-
ground) become pure imaginary. [For N3,*(1236) this
corresponds to 1236 MeV, but for further discussion
of this point see the note following the baryon listings. ]
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 wp cross section near
1236 MeV actually occurs at 1223 MeV. Nevertheless,
it is conventional simply to report the energy of the
peak in the observed cross section. For well-studied
resonances, we have protected the averaging programs
(by putting a star in the eighth column of the data
cards) from masses and widths obtained without the
proper kinematical factors or the proper background
treatment. For the others, we have used whatever
data was available.

NOTES ON TABLE S

The quantum numbers of all the stable particles
seem well established, with the exceptions of = and Q.
Of course if we accept the normal SU(3) assignments,
then = becomes 1/2+ and &~ must be 3/2+.

Hyperon Decay Asymmetries

We adopt the following conventions for the decay
asymmetries:

a=2Re (s*p)/(| s P+ £ )
B=21Im (s*p)/(Is[+| 2 |»)
y=~UsP=[pP)/sP+ 2P,

where s is the parity-changing amplitude and p is
minus the parity-conserving amplitude. (Here we use
the Condon-Shortley conventions for spherical har-
monics and Clebsch—Gordan coefficients. They are re-
peated in more detail on our wallet cards.) Then «
is equal to the helicity of the decay baryon from un-
polarized hyperon decay, and the polarization Py of
the decay baryon from hyperons with polarization Py

2’1:7. D. Lee, R. Ochme, and C. Yang, Phys. Rev. 106, 340
(1957).

3 S. Okubo, Phys. Rev. 109, 984 (1958).

4 A. Pais, Phys. Rev. Letters 3, 342 (1959).

is® (in the Y rest frame)
Py=(14+aPy cos 6)!
X {[a+ Py cos 8(1—v) IN ++Py+8(Pyx W)},

where N is a unit vector along the direction of emission
of the decay baryon, and 6 is the angle between Py
and N. This convention for @ and v is the same as
that of Cronin and Overseth, except that they de-
fined B with the opposite sign in its relation to s and p;
nevertheless, the experimental value of B that they
quote is in agreement with the convention used here.

In practice, the value of « is usually known much
more accurately than those of 8 and v. Since

=1,

there is really only one other parameter to be deter-
mined. A quantity, ¢, which has a more nearly Gaussian
distribution than 8 or v, is defined by

B=(1—a?)2 sin ¢
} tan ¢=43/7.
y=(1—a?)'2 cos ¢

On the other hand, in discussing time-reversal in-
variance, the quantity of interest is A, defined by

tan A=—f/a.
Under time-reversal invariance, one should have
A= §;— &y,

the difference between pion-nucleon scattering phase
shifts at the correct energy and in the appropriate
isospin state. For A decay, if we assume the A| I |=%
rule,

8s— 8,707

On the data cards, we list @ and ¢ for each decay,
since these are the most closely related to the experi-
ment, and are essentially uncorrelated. In Table S we
give o, ¢, and A, with errors; and for convenience we
also give the central value of vy, without an error.

NOTES ON THE MESON TABLE
The Symbol-Minded Approach

In addition to the colloquial names for particles,
we have used the names suggested by Chew, Gell-
Mann, and Rosenfeld®?: atomic mass number A4, hyper-
charge 7, and isospin I have been grouped into a
single symbol. For mesons, 4=0, Matts Roos has

5T, D. Lee and C. N. Yang, Phys. Rev. 108, 1645 (1957).
( sJ.)W. Cronin and O. E. Overseth, Phys. Rev. 129, 1795

1963).

7S. W. Barnes, B. Rose, G. Giacomelli, J. Ring, K. Miyake,
and K. Kinsey, Phys. Rev. 117, 226 (1960).

8 A. H. Rosenfeld, in Proceedings of 1962 International Con-
ference on High-Energy Physics at¢ CERN (CERN, Geneva,
1962), p. 325.

9G. F. Chew, M. Gell-Mann, and A. H. Rosenfeld, Sci. Am.
210, 74 (1964). .



suggested that the name should also reflect G, and
sometimes J?, so we now use

V=0, I=0, g5for G=+1, ¢ for G=—1,

V=0, I=1, pforG=+1, =forG=—1,

V=1, I=%, K (called Ky if K—Kmr, K,if-pKn),
Y=1, I=%, (if ever firmly established), L.

Hence a nonet with charge-conjugation quantum num-
ber C,=+1 will have members 5, =, K, K, and %',
If C=—1, the members will be ¢, p, K*, K* and ¢'.

In older editions, we used subscripts «, 83, v, and
6 for JP:

a for OF, 2+, ««« mesons or 1/2%, 5/2+ «..

B for 0—, 2—, +++ mesons or 1/2—, 5/2—, +++ baryons.

baryons.

v for 1=, 3=, +++ mesons or 3/2—, 7/2~, «++ baryons.
6 for 1+, 3+, -+« mesons or 3/2+, 7/2%, ..

This has been accepted by many authors for baryons,
but has not been popular for mesons, for which no
Regge recurrences are yet known. Hence we now just
give JZ, unless it is unknown. In that case, depending
on whether 2r, KK, or Kr decays are seen, we guess
whether J? belongs to the normal (0t, 1= +-+) or to
the abnormal series (0, 1+, --.). In the former case,
we write JP=V (for Vacuum, Vector, etc.) or 4 for
(Abnormal, Axial, etc.)

When two states have identical quantum numbers,
we call one of them “prime,” eg., n, v/, f, f’, N, N’
(1400, 1/2+). Note that 7(0~) and 5(2+) =f" are both
the “mainly octet” members of their respective nonets.
Then for our meson symbol for I¢=0~, we must
choose either w or ¢. We chose ¢, since it is the ¢ (1019),
not the w (783), which is mainly octet.

We were tempted to go further and use names that
also reflect the JP series, 4 vs V, but that would re-
quire four more names and there are not four more
mesons with simple names and really established quan-
tum numbers. We would rather leave open the later
possibility of doubling the names via the use of capital
vs lower case letters, subscripts, «--

baryons.

Quantum Numbers and the Symbol C,

For nonstrange mesons we list the eigenvalue of the
G parity operator -1t

G=C exp (mil,). (D

For neutral mesons, C has the eigenvalue =1, and it
turns out that we can write’

G=C(—1)L (2)
Now G and I have eigenvalues, of course, for all
members of a charge multiplet, but C only for the

1T, D. Lee and C. N. Yang, Nuovo Cimento 3, 749 (1956).
111, Michel, Nuovo Cimento 10, 319 (1953).
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neutral member. So to generalize Eq. (2) we define
C, as the eigenvalue of C for the neutral member of
the multiplet, and then write for any member of the
multiplet

G=C, (=1L (3)

Meson Decays into 27 or KK

_In this discussion we use KK as an example. If the
KK system is in a state with orbital angular momentum
1, Bose statistics require that for a neutral pair

C= (-1 (4)
for a charged pair C has no eigenvalue, but G does,?
namely,

G=(=1H1, 3)

Thus consider the A2 meson 7(1310). Its main
decay mode is mp, hence G=—1. It is also seen to go
to K—Kg° so I=1. Then, by (5), observation of this
mode establishes that / is even.

Next consider the isospin 7=1 A1 meson 7(1090).
Its main decay is again mp, so again G= —1, then again
I(KK) must be even. Of course, if A1 has JP=0,
1+, or 2—, we never expect to see KK.

Finally consider the B meson 7(1220). Its main
decay mode is ww, so G=-+1, I=1. This time (5)
forces I(KK) to be odd. Hence non-observation of KK
is evidence against a 1~ interpretation of B.

Whenever ! is even, neutral KK must appear as
KsKs, K1 K1, and K*K~ in the ratio 1:1:2. If [ is
odd, we can find only KgK; and K+tK—, in equal
numbers.!?

s-Wave Bumps Near Threshold—ny(1050)—KK,
7v(1003)—KK, N (1560), A(1405), A(1670) ,=(1780).

Peaks in cross sections near threshold pose special
difficulties in interpretation, particularly for s-wave
states. It is often uncertain which of the following
causes the peak.

1. A Breit-Wigner resonance occurring just above
or below threshold. In the complex energy plane, this
is represented by a pole adjacent to the physical region
but with a small negative imaginary displacement.
See Fig. 1.

2. A pole near threshold but on or adjacent to the
real axis of an unphysical sheet of the energy surface.
See Fig. 2. This is often called an ‘“antibound state.”

3. Finally, the effect of non-threshold branch points
in the energy plane often can be parameterized by a
single pole whose position depends on the range of the
nuclear force. With data of finite accuracy, such a
parameterization may yield an adequate fit even
though no pole really exists at the position indicated,
but a “fake pole” cannot produce a scattering length
larger than the dominant force range.

2 A. H. Rosenfeld, in Proceedings of the Varemna Summer
School, Course 26, 1962 (Academic Press Inc., New York, 1963).

13 M. Goldhaber, T. D. Lee, and C. N. Yang, Phys. Rev. 112,
1796 (1958); D. R. Inglis, Rev. Mod. Phys. 33, 1 (1961).
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E (threshold)
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F1c. 1. The complex energy plane near threshold, showing
possible poles (dots) corresponding to two ordinary Breit-
Wigner resonances. The cut attached to the threshold branch
point has been drawn so as to expose both the pole positions
and the physical region.

Clearly we do not want to list in this compilation
threshold bumps which are most probably effects of
type 3. We do intend to list those in which some kind
of pole seems to be present, though it may not be
clear whether it is of type 1 or 2. Roughly speaking,
a true pole is indicated whenever the measured scatter-
ing length has a real part of the order of 1 Fermi or more.

Careful experimental analysis can distinguish be-
tween poles of type 1 and type 2, but in most of the
cases we are considering, the data are not yet sufficient
for us to make this distinction with certainty. Even
when type 2 is firmly indicated, as in the singlet
deuteron, we still wish to list the state. Arguments
have been given by Chew! to support calling such
states “particles.”

Of the cases listed at the head of this note, the
Y,*(1405) is well established as a type 1 pole, as is
also the Ny,*(1560, 1/27). The status of the other
cases is less clear.

NOTES ON THE BARYON TABLE
S-Wave Bumps Near Threshold
This matter was discussed under Mesons.
Symbol-Minded Approach for Baryons (cf. Mesons)

Again we use familiar symbols to denote baryons
with various values of hypercharge and isospin:
namely, NV for Nyp*, A for V¥, 2 for V1*, & for Eyp¥,
and Q. For N3»* we have invented A, and for hyper-
charge V=2 we have recently added Z.

PROCEDURES FOR TREATING THE DATA

Except for trivial cases, all branching ratios and
rate measurements are analyzed by computer program

Fic. 2. The complex energy plane near threshold, showing
the possible position of a pole corresponding to an ‘“antibound
state.” Notice that in order to expose the pole in the figure
the physical region just below threshold has been obscured from
view.

4G, F. Chew, “Resonances, Particles, and Poles from the
Experimenter’s Point of View,” Lawrence Radiation Laboratory
Report UCRL-16983, July 1966.

AHR. This program makes a simultaneous, least-squares
fit to all the data, and outputs the partial decay frac-
tions, f; and their errors, 8(f;). It is these values
which we report in our tables (except that some errors
have been “scaled”—see following section on x? Scale
Factor).

Program AHR uses the constraints that the sum of
all of the partial decay fractions must total 100%,
and that the sum of the partial rates must equal the
total decay rate. AHR was written by this project’s
perennial friend, J. Peter Berge, and is documented in
the 8030 Programming Memo.

When inequalities are reported from a particular
experiment, we have on the first iteration ignored

WEIGHTED AUVERAGE =0.038302 +/- 0.000139

SCALE = 2.78 CHISQ@ = 30.9 CONLEV = .001
0.8} T
0.6}
AYRES 66 CNTR
LOBKOWICZ 66 CNTR
0.4l KINSEY 66 CNTR
14 DUNAITSEV 66 CNTR
BARDON 66 CNTR
+ ECKHAUSE 65 CNTR
MERRISON 62 RUUE
0.2p ASHKIN 60 CNTR
] ANDERSON 60 CNTR
CROWE §7 RUUE
0.q o+ o‘ o‘
w0 m o o~
™ ™ < «
g g 3 3
o o o o
CHARG PI DECAY RATE (UNITS 10mx9 SEC-1)

Fic. 3. Typical ideogram: «* 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'=
(38.33+0.05) 108 sec™? is drawn as a vertical line, with an error
flag at the top scaled up by a scale factor S=3.5. (It is easily
seen that even after scaling, this final result is not a satisfactory
statement of the situation.) Only five experiments, indicated
by -+ error flags, were precise enough to satisfy Eq. (6) and be
accepted in the calculation of the scale factor. The less precise
experiments were included in the calculation of I' but not of scale,
they have L flags.

that experiment; we then checked to see if the weighted
average of the others violates the inequality. If so,
we change the input data: <x—04x, or >x—2xtx,
and iterate once more. If there are cases of small
statistics, we weight them according to the prescription
of maximum likelihood. When no errors are reported,
we merely list the data for inspection.

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 x2 should be N—1. If x? is much larger than N—1,
we average the data even though this may not be
warranted. But we plot an ideogram (Fig. 3) to help



the reader decide which data fo 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, then we
could correct the calculated error of the mean simply
by multiplying each of the reported errors by SCALE,
and then recalculating the error of . Multiplying the
original 8(Z) by scaLE would obviously also give the
same final result.

In fact, this is exactly wkat we have dome. (This is
a NEW CONVENTION, started August 1966. In the older
editions we listed the scALE factor but did not enlarge
the errors. We made this change because we discovered
that few people paid any attention to scArk.) This
scaling approach is already common practice in bubble-
chamber experiments, where track distortion is not
fully understood. For bubble-chamber data it can be
justified. For this compilation, it has all of the dis-
advantages of penalizing a whole class of students
because of one naughtly child, but (like the school-
master) 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 which most influence
not only the average value &, but also the error §(%).
Now on the average the low-precision experiments
each contribute about unity to botk the numerator
and the denominator of scaLk, hence the x? contribu-
tion of the sensitive experiments is diluted, i.e., re-
duced. Therefore, we evaluate SCALE by using only
experiments 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 ex-
periments, i.e., those with errors less than &), where
the ceiling d is (arbitrarily) chosen to be

So=3N125(%). (6)

Here 8(Z) is the unscaled error of the mean of all the
experiments. Note that if each experiment had the
same error, §;, then §(Z) would be §;/NY2, 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, §(£), is increased so that it is
approximately half the interval between the two dis-
crepant values.

We wish to emphasize the fact that our scaling pro-
cedures in no way affect the value of Z. In addition,
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if one wishes to recover the unscaled errors, §(Z),
he need only divide the given errors by the scare
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. Program AHR
calculates not only the best simultaneous fit to all of
the partial decay fractions, f;, but also the contribu-
tion to x? for each of the input ratios. If any of these
individual contributions to x?® is considerably greater
than the average expected x? (a “ceiling” of x2=2.0 is
used at present), all of the measurements of that par-
ticular ratio have their errors increased by SCALE,
with scaLE defined as before. (N and x% are now, of
course, the number, and the total contribution to x2,
of only those experiments measuring that particular
ratio.) Now, because of the many correlations induced
by the constraint, it is not possible to merely multiply
the output 8(f;)’s by scALE. Instead, one must actually
rerun the program AHR on all of the data—those with
errors unchanged as well as those with errors increased.
We then get new values for §(f;), i.e., the errors of
the partial decay modes. These errors are the values
given in our tables. (We list only the largest scaLE
factor used for a particular particle. Thus it is not
possible to recover the unscaled 8(f:)’s from our
reported values for particles which have constrained
fits.) However, in line with our policy of not letting
scALE affect the central values, we give the values
of f; obtained from the original (unscaled) fits. (In
all data processed so far, the differences between the
fs calculated with either the scaled or the unscaled
errors have been within the scaled errors, 8f;).

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

T= Z t;/N,
where N is the total number of decays observed, and

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

=N/ t.

If his errors are large it is probably because N is
small. In that case one can see that the distribution
of rate T, with N in the numerator, should be fairly
Poisson. But the distribution of mean life 7, with N
in the denominator, will be badly skewed. Accordingly,
we have inverted all mean lives before averaging data
or making ideograms.

NOTES ON THE DATA CARDS

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, p~, or p°
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If skewed errors are reported, as is often the case
for mean-life experiments, both the fields “Error -”
and “Error —” are used. If there is no entry in “Error
—7”) then the errors are symmetric.

Partial Decay Modes: For two-body decays our
computer program calculates the Q value, and the
momentum of decay. For three-body decays, it cal-
culates Q, and then calculates the maximum momentum
that any of the three particles can have. The numbers
S_ or U_ in the far right-hand fields are simply the
the mass codes of the decay products for this program.

Cross-Sections Cards (Coded CS)

Starting in September 1966, we decided to punch
cross-section information on some rare mesons, pro-
viding 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 information in that
paper.

Nole added in proof. Overseth et al. have called our
attention to a mistake in sign in the A phi-parameter
card in the data listings. On Table S the A decay
parameter angles should be changed to read: ¢=
(—6£7)°, A= (7£8)°.

Other mistakes are:

Table S: The entry for c¢r for the » meson should
read (2<c¢r<20)10~° cm.

EXPLANATION OF SYMBOLS

The following abbreviations have been used:

1. Measurement Technique (TECH)

Meson Table: In the expression for the octet-singlet
mixing angle in the lower right corner, the symbols 7,
ms, *++ should all be squared. The value of

T'(A2—yr) /T (A2—pw)

given by Chung 66 has been changed to 0.124-0.08.
Hence in the table, the following fractions should be
changed: 42—pr=(912£8) %, A2—nr=(548)%, S=
2.9.

Baryon Table: We omitted an important entry for
E£*(1815), namely a =K fraction of <39, from Smith
165.

Wallet Sheets: Clesbsch-Gordan Coefficients. In the
note under the title, extend the top of the +/ sign to
read 1/ ;.

Table of Atomic and Nuclear Properties of Materials.
A warning about the radiation length of hydrogen:
The L..q entries incorporate a correction for the in-
coherent scattering from atomic electrons, based on
the Thomas—Fermi model. This is a poor approxima-
tion, especially for hydrogen, and the actual pair
production and bremsstrahlung cross sections for
hydrogen probably differ by as much as 109, from the
values expected on the basis of the tabulated value
of Lyaa. In addition there is an effect of the molecular
binding on L,.q [see Bernstein and Panofsky, Phys.
Rev. 102, 522 (1956)]. We shall try to give an”im-
proved result in our next revision, so we solicit relevant
information.

USED ON DATA CARDS

CC Cloud chamber

CNTR Counters, electronics

EMUL Emulsions

HBC Hydrogen bubble chambers
HEBC Helium bubble chambers
DBC Deuterium bubble chambers
PBC Propane bubble chambers
XBC Heavy liquid bubble chambers
SPRK Spark chambers

MMS Missing mass spectrometer
RVUE Review of previous experimental data

2. Journals

ADVP Advances in Physics

ANP Annals of Physics

ARNS Annual Reviews of Nuclear Science
BAPS

Bulletin of the American Physical Society
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General Atomic and Nuclear Constants®
Mass Mean Decays
G, P, Mass  difference life (sec) Mass? Partial Fraction w N = 6.02252 ¥ ’010 mole” gbased on Agy, = 12)
e, (MeV)  (MeV) <7 (cm) (Gev)? mode s-1¢c =2.997925 ¥ 10 4, cm sec 19
. ~ Eofe 4.80298 ¥ 107:0 esu = 1.60210x1071? coulomb
y 0,1(17)" 0 stable 0 stable 5 2T 1 Mev 1.60210 x 1075, erg
Ve =1 0(<0.2 keV) stable 0 stable R 6.5819 ¥ 1 27 MeV sec
ve 0(<2.1 MeV) g a’ = 1.05449 ¥ 10 %7erg sec
11 .
5 1 0.511006 tabl 0.000 stable _1.001159622 _on e 19732 ¥ w_“ MeV em = 197.32 MeV fermi
© ik £,000002 G axiotly Pe ¥ £.000000027 Zmgc k = &ﬁ'/‘h” ¥ :3137 OP;I;V deg~! (Boltzmann const)
— — a e2/he
uF J=4 105,659 2.199-10" % w0011 ey 100 % g 105 53 | o 0.411006 Mev/c = 1/1836.10 m
£,002 £.001, S5=1.3",4 eyy (< 1.6 )10 105 53 e
or =6.592%10 3e (< 1.3 y10-7 104 53 | m = 938,256 MeV/c? = 1836.10 m,  =6.721m &
1,001164 eh . 2 Ce }10-9 108 23 P - 10072766 N ' 1 N
£,000003 Zmc -33,920 Y = 727663 mi(w ere my = 3'/"'; =gz Mgy =
£.014 = 931,478 MeV/c?)
3 = =
= 17(07) 139,579 2.608x10°° _  0.019 pv 100 34 30 2 2 13
£.014 +,015, S=3,5" ev ( 1.24%0, oz)w 4 139 70 | T, =e/mc” =2.81777 fermi [t fermi = 107" em)
e = 782 vy ( 1.24£0,25)10 34 30 _ _ ~ 11
4.6041 C(?“"-'r = (.4.2)% ey ( 1.01£0.09)10 g 4 5 R =h/mec  =r e’ =3.86144X 107" cm
£.0037 ((test of CPT y 3.0 £0.5 )10 13970 -
. s 0037 witest of GET) - { )r 2, pone  =T/mge? =r a72=0.529167 A (1 A= 108 cm)
ﬂ 177" 134,975 0.8910° 0.018 vy, ~(98.8 )% 135 67
+,014 £.18, S=1.6™ ve'te {1.169 )% _ 134 67 | o, 8 2 24 2
or = 2.67v1078 Vv 4 o ol<s 1076 ﬁi 27 Thompson =3 7 = 0.66516X107°% cm® = 0,66516 barn
- — = cece (3 i R, =mge?/2 = m c%a®/2 =13.60535 eV (Rydberg)
X 107 493,82 N\ 1.23507° 0244wy ( 63 388 236
11 £.006, S=2.4 L (21 219 205 | Hydrogen-like atom (non-rel., = reduced mass)
c+= ’31}70 095,081 LA 2 2 ;Z :;g £ :&Ze_‘i e s f.2 1 - z:z
7Y T = (.09, o n ' %n= : nhc
q:cs:o;cpr) "y (3 253 215 2(nh)2 pze? _“rms a
erly ( 4 358 229 | ppop, = ef/2m ¢ = 0.578817X 107 " MeV gauss
nFey (3 214 204 _ -18 -
405 e (<2 211 504 | Pauct en/2m c = 3.4524 ¥ 156 MeV gouss ™
+,12 i’y (<1 109 151 § 1 e/2m_¢ = 8,79404 ¥ 10°radsec ' gauss”
miuFy (<3 109 1514 | ¢ “cyclotron /2mg 3 £ -
ev (1 493 247 :e/ZmPc =4,7895 X 10”radsec” gauss™ '’
A 219 205 - 2 .
:”:::X'Y {12 72 126 | Tnatural h/m s) 62.768 mb
Tore- f: 3 353 227 Other Physical Constants
- - 7 - 7
K° 107 497.87 50% K, 50% K. 1 year =3,1536% 107 sec (x wX107 sec)
: 016 ) “hort’ Long density of air = 1.205 mg em™3 fat 20°C)
170 =10 - acceleration by gravity = 980,67 cm sec
Kshort (%) 0.87X10 g 0.248 mm ez )P serps® 219 206 | COoC ol Constant = 6,670%10-8 em3g-1 sec-2
1 %009, S=1.3 v % 228 209 | ¥ calorie = 4,184 oules
-0.48x> 7= 2,61 1 here Zilossige
5 -
Ky ong 307 #0278 5 68x1070 0.248 x0n° 2.4 )% 93 139 | 1 eV per particle 2 11604.9%K (from E = kT)
ong 2 w0 £ .4 )% 84 133
cr= 1703 v £1.8 )% 253 216 Numerical Gonstants
gV, 1.8 )Z“ 358 229 | 4 rad = 57.29578 deg e
T £,007 )% 219 206 | c = 0.577216 1/e
A Yo 3 219 206 | 12 = 0.69315 log,4e
™ Mo 228 209 | 1n10 = 2.30259 logmz = 0,30103
ep o0 103 392 238
£0,6 )10 498 249 | z—————
- 210'6 237 ZZg #Based mainly on E. R. Cohen and J, W. M. DuMond,
eten 497 249 | Rev. Mod. Phys. 37, 537 (1965).
n 0of(07)"  s48.6 1<r<10kev ,, Neutralyy 2 549 274
£0,4 (2<c7<20)107 10 decays ey 3 414 258
72.9% N 3 144 179 . Decay Parameterst
Charged (T, 7 ™ 1 135 174 | Magnetic
Gecays|n Ty 0 269 236 Measured Derived
27.1% n+e e+ o 413 258 (eh/2m _c) a & (degree) Y A(degree)
- 0,1 )% 268 236 P
P 1th 938.256 stable 0880 2.792763
o £0,005 12933 (>6x1087y) £,000030
n z(z) 939.550 £0001 0001022 0,862 <
pe’v 100 % 1 1 -1.913148
0,005 T =3.03x1 o” +,000066
A oty 111558 2.51%10" 10 1,245 pm (664 L4 4 )% s~1 4% 38100  -0,73 .663%.022 (727 )° 74 (818 )°
0,10 4 nr® (33.6 SO St 41 104 +,16 73 %,18
pev (0.88+0,15)1073 177 163 06 .19
puv (1.35£0,60)10" 72 131
=* 157)  1189.47 1) 0.810x10°0 1,412 pr® 528 L, o ) 116 189 2.3 -.960%,067
0,08 +.013 nw 47.2 =72 )% 110 185 .6 +,008£,037 (180230 ) -1,0 ( 0285)°
cT = 2,43 pv+ 1,9 20,4 )10 251 225
nuty (= 0.2 110 185
Aetv 1.5 £0,9 10~ 73 72
npty < 1.1 1072 144 202
\ -7.97 netv (<5 )10~ 249 224
=0 13hy 1192.56 *11 1,422 Ay <100 % 71 15
0,11 _4.88 Aete~ ( 5.45 )10-3
=" 1¢h) 1197.44 £,06 1.434 nn” 100 % 118 193 -.0102,043
20,09 ) ne’v 1,2540,17)1073 257 230
nuy 0.6240,12)10” 4 152 210
Ae™v 0,610, 16)10 81 79
nnTy = 1 o 118 193 .
= 1dh) a7 3010770 T 1,728 An® 100 % 64 135 .33 2,10
2 £1,0 £.5, 5=1.3 pr- < .5 ¥ 237 299
cT = 8,99 Pgv < .6 Yo 376 323
ztew < 7 A 125 119
ziety < .6 ¥ 117 142
\ s Tty <7 ¥ 20 64
+2 zpty < .6 )Za 12 49
Py < .6 % 271 309
=" 1 13212 1,74x10° 70 1,746 Av- 100 % s 66 139 -.391£,032 (628 )° 92 (14x15)°
2 0.2 £,05 Aelv 2.5 £1,8 )1073 205 190
_/ or = 5.22 am <5 y10 242 303 {7 = —
Ag.“v < 1.2 Y% 100 163 ‘The definition of these quantities is as follows
e’y < 0.3 % 128 122 * 2 2
py < 0,5 ¥ 23 70 a=2RelSP) . ﬂ’;ﬁ.f).zo < IsiC- 'p'z
ne’v <1 ¥ 381 327 I1s12+|P|2 1s1é+ 1Pl Isi“+ IPI
- T =10 =
@ o(3/2%) 1674 1,5%10 2,802 Ex (~50 % 221 296 _ -
22 3 £.5, c7 = 4,5 AR (~50 ¥ 66 216 tan & 'Y'E . tana=R.
# S =Scale factor = ,[x7(N-1) where N = number of experiments. S should bex 1, If S>1, we have enlarged the exxor of the mean, 6x, i.e., 6x=S bx, This new conven-
T tion, is still inadequate, since if S >1, the real uncextainty is probably even greater than Sbx, See text,
a. See notes on Stable Particles in text, b, See notes in data card listings, c, Theoretical value, See also data card listings.

In decays with more than two bodies,

Pmax is the maximum momentum that any particle can have,
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- Partial Decay Modes
symbors®)  1°G0F)IC,  Mass wian M2 Frac- P or "
—j=estab, M roeTM@), e tion Q  Prmax % §
" (MeV) (MeV) (GeV) (%) (Mcv) _(MeV/c) -
- + - T H 2
n(549) n(07) 0f ()¢ 548.6 <0.01 0.301 1 neutral 73 s &
£0.4 <.000005 :}n"w"i«iw-y 27 } Secc Table § n s wd
o€ T 5 83
wow =90 369 328 S ogBge
(783) '{17) 0710 783.4 11.9 0.614 oy EXAY fas 3 . EEs
o $ - . . X b 9.7£0.8 648 380 o Hd§
— £0.7, £1.5  ,009 nf neutral < 1.5 234 199 © T 8L
S=1.8 my <5 504 366 5 EZ3
ele” 0.0124.003 782 392 2 5.0
wp < 0.10 572 377 ] £4
= T = 2d
'(958) 7'(07) 0f(07)+  958.3 <4 0,918 ngm 75 + 3 §=1.8% 131 232 s €25
or X — i <004  minylincl.p®y) 25 £ 3 679 458 E s R E
for upper limits see footnote (f) 5 & 39
= — - v 8
(1019)  o(1) 07(17)- 1018,6 4.0 1.039 KK 48 % 3 34 125 S SE8
g —_— 0,5 1.0 004 K1 Ks 40 %3 23 107 & & viz
=1.2% whe o (inclpw) 12 & 4 604 461 g Z8~
for upper limits see footnote (g) & =¢'§5=
ny(1050) (o) otohy+ 1050 50 1.10 e <70 780 507 v =3
~KgKg Some data still Tavor large scattering  +.05 KK >30 54 167 ny v 484
S™S length Fot 5.3
£(1250) ' (2%) otehy+ 1254 117 1.57 A large 975 611 Fopss
T x12 *15  £45 2m2n” < 4 696 547 £ T Fgga
KK 2.3:0.6 258 381 3 woh
— 3
D(1285)  nY(A) oty 1285 32 1,65 KRr (mainly y(1003)n) only mode seen 154 304 3258
_ = +4 %8 +,04 K*K+R*K -100 D wBGEA
wmp not seen 256 356 :v‘,;:; a
E(1420)  n(A) o)+ 1424 76 2.03 K'R+K K 50 £10 38 157 . gzoEg
_ 7 29 2,11 T (1003)w 50 *10 284 338 : E? g A
55 1 e not seen 395 162 Sfeda
svs ) of(2 )+ 1514 86  2.29 . <14 1235 744 Vg g
(150 T #16 %23 %13 KE_ _, > 60 518 570 o gpbas
KRR K <40 128 294 L2358
m not seen 417 522 28oed
F3 - o= %00
7 (140)  w(07) 17(07)+  139.58 0,019 °og k8o
70 (135) ' 13498 0.01g  See Table S - 5VESS
E3 B ¥, - B,
p- (760) p(17) 1°(17)- 778 160 0.605 LS - =100 480 353 . w198
(h) () %124 nfw_".r)f 0 < 0.2 206 243 5o
e RS TEAE < 0.6 199 238 fenes
°(760) 70 140 0593 L <o it e sRasa
p (7 -5 £ 3 WS .
) ) %108 . < o8 ot 71 135 L
ete .0065 T+ 00 759 380 at 280
- +.0016 22250
ll+}1 .0033 it 549 365 g © g 5 E
a2 .8
5(965) 2) 1( ) 9634 <5 0.927 &% - 1 chargedineutral(s) =60 o e
= 4.2, <.005 6% - >3 charged+neutral(s)= 40 8y &,g 8
my(1003) (0% 17(0*)+ 1003 70 1.006 K*K° large 11 75 ErnEa
_ - +15  £,057 nw see note in data listings 315 333 L2 £F3%%
- KK may also be interpretedas due to large scattering length . v a8 G
+ =t
A1(1080) w(1h) 1-(th+ 1079 130 1.6 o =100 181 245 ® =
— = 8 240 %14 KR < 0.25,G=(-1)2*] forbids this (Eq. 5) 2 &
unresolved mixture of resonance and nw < 15 391 385 Ay
"Deck effect" n'n < 1.5 -19
B(1210)  p(A) e 1208 119 .46 wr ~100 297 339
? 22 12 %24, =14 - <30 941 594 E:
S=1.6 KK <2 232 358 00
4r <50 662 528 58
o < 1.5 66 137 ﬁ';
+ =1t -
A2(1300)  w(2") 172N+ 1306 81 1,70 o 93 =3 408 417 2
ST #8288, w11 KR 3.8£1.3 L 314 425 é"‘
$=2,6° S=1.4 nw 2.9:2.4 S=1.5% 618 527 Ay ° 5
ot < 1.5 208 276 5;?
wtrond(excl. pm) <17 892 616 PE
£
n(1640)  w(A) >1-(A)+ 1640 100  2.69 3% appears dominant 1235 792 w8
-3n ? e *20 #20 %16 [pm <40 746 636 %g
[ 2 251 319 S5
KR <40 644 652 3
p(1650)  p(V) 1y L1637 150 2.68 2m observed 1358 807 o8
g2 S=1.47> 223 250 .24 4n 1079 758 a4
) R,R, bumps suggest more structure inthis peak  pmm probably observed 599 605 b
__% o
R4RpR3Y | = )
s(1930)  2(V) 21 ) 1929 <35  3.72 icharged |48  6(+15/-6) a3
x- ? {e) ? +14 <.07 3charged 2% 92+ 8/-20) et
>3 charged [ £ 5 2(#13/-2) 24
T(2200) %A ) >1 2195 <13 4.82 icharged |1&  4(+11/-4) g ki
X" *15 203, 3charged (3'm  94(+ 6/-19) 2o
>3 charged /£ X 2(+13/-2) 53
U(2380) A ) =1 2382 <30 5.67 fcharged |48 30 10 B
b +24 <.07 3charged (973 45 #15 Sgk
>3charged '§ H 25 #10 g 5 ¢
K (494) K(07) 1/2(07) 493,78 0,244 See Table S X eEd
K?(498) ———C LA 0.248 W 5
= = 3
K'(890)  K(17) 1/2(17) 892.4 49.8 0,796  Kr %100 259 288 = BEE
0,8 1,7, %044 Kum < 0.2 119 216 X o3
«(@25)8 |mg-m, =3.5:1.8 S=1.2% & s= L
Kv((ii%ﬁ%)fs I = g8
K K (A) 1/2(a) 1320 80  1.742 K 288 338 ]
b 2 ? 0 £20 +.406 Kp | overlap large 63 198 H ?@
mand I'values taken from Shen+. Appre- Kw probably seen,< 10 39 155 Ky o &4
ciable discrepancies with other exper-  Km <30 687 558 R
iments, See note indata listings. Kn <10 278 405 898
Ky(1420) K (2 1/2@") 111 92 199t Kg 52 %5 778 610 2
25 27, #1430 K'm 36 £ 6 . 379 407 LT
s=1.8% s=1,2 Kp 9 &5 ) s=2.2%1 158 319 Ky 2n~Eg
Ko 1.0£1.7 134 293 "K g8
Kn 2.1£3.0 368 475 $hE g
1800 K(A 1/2(A) 1789 80  3.20 K; <10 1156 819 SHES
Heo  mea) o MrA) e S0 I & 35 12 762 66l 9 ¢ gaek
Ky (1420) 8 x5 243 315 H 2 £ °
b ey Kp 7% 5 532 630 4 3 uges
K3 /2(1175) Remaining Knmr 40 215 1024 801 g ] HERS
g 2 -
K’f,(1270)5 Kw 10 £ 3 508 616 | 25 gg
— = [K2+ KZ-n’_ _566.8 928.4 1391, 1444.3 0882
§ The following bumps, excluded above, are listed among the data cards: 3 35— 7 02 (i)%3.0 #13. 6.9 Susg
. = o
RUAISN < BT, KIS p RO Ry Ry Ry (OO €29 | s agss gt oas oo | BH3E
v » Te " T3/ > Kot ox sin"0 = 5 £0,001 (1):0.013 20,10 20,06 | =z
* Quoted error includes scale factor S ='J (N-1), See footnote to Table S, = o o o <=
Footnotes continued in right margin, X/ 0= 10.4 40,10 29.7 32.4

m(0) 770 vs, 760, I'(x)

This demonstrates present uncertainty.

fit vs. weighted average of published results (see listings). m(&) 778 vs, 757,
{i) Error on m, taken to Be 10 MeV.

160 Vs, 132, I'(0) 140 vs. 116,

on p-&

atn™ < 1%, 31 <7%, 4w <1%, 6w <1%,

o <8%.

See note on mesons,
' (958)

g 5
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iy 8
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ROSENFELD ET AL.

BARY ONS - January 1967

Partial decay modes

P Beam m, K 2 rpt 2
Particle or  KJ") (BeV) Mass T MM Fraction PO Phax  4m
resonance b= = estab. (BeV/<) (MeV) (MeV) (BeV?) _ Mode (%) (MeV) (MeV/c) _(mb)
¥
P 1/2(1/2 938,3 0.880 See Table S
n nd 939.6 0.883
Nt(1400)  1/2(1/2%) Py, T=0.431p ~1400% ~200 1,96 Nm 70 322 367 36.3
et p=0.55 £0.28
N(1525)  1/2(3/27) Dy, T=0.62 15252 105 2.33 N 65 447 460 23,2
—_— p=0.75 #0.16 Nmw . 35 308 414
[a(1236)7])€ [~ 20] 149 229
N(1570)  1/2(1/2) s, T=0.69 15707 130 2.46 Nm ~ 30 492 491 20.3
— p=0.82 £0.20 Nn ~ 170 82 242
N(1670)  1/2(5/27) D, T=0.87 1670° 140 2.79 Nm 40 592 560 15.6
] p=1.00 20.23 Nt dominant® 453 526
N* lagz2seynle 2] 294 357
172 AK small 57 200
Nn small 182 368
N(1688)  1/2(5/2) ¥, T=0.90 1688% 110 2.85 Nm 65 610 572 14.9
— £0.19 Nam dominant® 471 533
la¢236)m)® [ 2] 312 372
AK small 75 231
Nn small 200 388
N'(1700)¢  1/2(1/27) s T=0.92 1700% 240 2.89 N 100 622 580 14.5
i 1 p=1.05 £0.41
N(2190)  1/2(7/27) T=1.94 2190 200 4.80 N 30 1112 888 6,21
— p=2.07 20.44 AK ? 577 710
N@650)  1/2(11/27)° T=3.12 2650 ~300 7.02 Nm 7 1572 1154 3.67
— H p=3.26 +10 +0.80 AK 2 1037 1022
N(3030)°  1/2(15/27)® T=4.26 3030 400 .18 Nm 0.7 1972 1377 2,62
2 +— p=4.40 +1.21 5
a@236)  3/2(3/2%) Py, T=0.195 (++) 1236.0 120 1,53 Nm 100 158 231 91.9
—_— p=0.30 X 2 +0.15 Nwta 0 18 89
my-m,, =045£0.85 m_-m, '=7.9+6.8
ae70)  3/2(1/27) 85, T=0.87 16702 ~180 2.79 Nm 40 592 560 15.6
— p=1.00 £0.30 N 2 453 526
A(1920)  3/2(7/2h) T=1.35 1920 200 3.69 N7 50 842 722 9.37
| m— p=1.48 £0.38 =K seen 229 423
N3/2 a2420)  3/2(11/2H)° T=2.54 2423 ~275 5.87 Nm 10 1345 1024 4.66
— " H p=2.65 £10 40.67 =K 2 732 830
A2850)  3/2(15/2%)° T=3.71 2850 ~300 8.12 Nw 3 1772 1266 3.05
— p=3.85 12 0,86
ap3230)°  3/2(19/2)° T=4.94 3230 440 10.4 Nm 0.6 2152 1475 2.24
- [ p=5.08 1.4
z* 2,(1865° 0( ? ) p=1.15 K'p 1863 150 3,47 NK 55 432 579 14.6
0 - = £0,28 (fJ = 1/2)
A ot/2h) 1115.6 1.24 See Table S
——i
A(Hosjd o(t/27) p<0 K'p 1405 35 1.97 Zn 100 68 142
| ee— 40,05
A(1520) 0(3/27) p=0.392 1518.8 16 2.31 NK w ) 3945 81 235 83.6
— #1.5 %2 0,02 Sw S=1,7-{ 5126 182 258
Anm 10£2 124 251
A(1670)>  o(1/27) p=0.74 1670 18 2,79 A K p~An seen 6 66
%  —— £0.03 NE 233 410 28.5
YO A(1700) 0(3/27) p=0.80 1700 40 2.89 NK 20 263 438 25.0
H 10 *10 0,07 Zn seen 363 411
A(1820)  0(s/2") p=1.06 1819.5 83 3.31 NEK 70 382 541 16.5-
— £3.5 +8 £0,15 =n 11 482 502
(4385)m 18 295 362
An ~ 1 155 349
A(2100)  0(7/27) p=1.68 2100 160 4,41 NK 29 663 748 8.68
— 40,34 Zn secen 763 699
A(2340)  O( ? ) p=2.27 2340 105 5.48 NK 10 903 907 5.92
H +20 +0,25 seen ing(total) LeifJ=9/2
b = 1(1/2%) (+)1189.5 1.41 See Table S
— (0)1192.6 1,42
(-)1197.4 1.43
Z(1385) 1(3/2% P<O K'p  (+)1382.2£0,9 (+)3723 1.92 An 9123 130 208
it « S=1.6* $=2,1% 20,05 Zn 943 48 17
S=4.8+—{-)1388.043.0 (-)3828 5=3.7% s=1.4%
2(1660)*  1(3/27) p=0.72 1660 50 2.76 A(1405)7 large 115 197
H 20,08 =n ? 323 379
Large contradictions among measured branching ratios. A ? 405 439
NK small 223 400 29.9
¥ Z(r70)  4(5/27) p=0.95 1768 89 3.13 NK 49 331 498 19.4
Y — 4 12 20,16 Am 17 517 520
| s=1.5% 5=2.0% A(520)w 19 110 192
(13857 12 243 318
Zn 2 27 143
- Zn < .1 431 463
=(1910)¢ 1(5/2*) p=1.25 1910 60 3,65 NK 8 473 612 12.9
H £10 0,11 Am 10 655 619
=m 3 573 568
- —
=(2035)  1(7/2 p=1.53 2035 160 4.4 NK 16 598 703 9.83
2 *15 20,33 Aw 25 784 703
=n seen 698 655
=(2260)¢  1( ? ) p=2.06 2260 180 5,44 NK 14 823 855 6.66
- H *20 £0.41 seen ing(total) ' if J=9/2
= 1/2(1/2%) (0)1314,7 1,73 See Table S
—_— (-)1321.2 1,75
=(1s30).  1/2(3/2%) (0)1528.951.4 7.3 234  En 100 69 145
* - b vave (-)1533.851,9 1.7 20,01 ‘
E Z(1815)  1/2( ? ) 1815 16 3.29 AR ~ 65 202 391
172 — +3 48, 40,03 En ~ 10 354 409
. . =2.2 Enm ~25 215 351
Branching ratios poorly known {=(530)7)° [~ 20] 145 229
(19300 1/2( 2) 1933 140 3.74 En seen 472 501
nd — *16 +35 20,27 AK seen 320 504
0(3/2%) 1674 2.80 See Table S

Q"

Data on Particles and Resonant States

(1.6 +0.6i)F]; i.e.,

and data listings,
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S

nside:
g the averaged central mass values.,

5/2(1560), 23(1910), Z(1780), £(3000),

See footnote to Table S.
ax is the maximum momentum that any of the particles in the

een omitted because the evidence for the existence of
*

or for its interpretation as a resonance is open to co:
been calculated usin,

of the resonances.

ve

Ha

N,(3245), N(3695), N,
without taking into account the widths

The momenta

(2270).
includes an S (scale) factor,

on on the following:
y modes into >3 particles p,

at left of Table indicates a candidate that has b
=,

the effect and/

for informati
final state can have,

E(1705), and
Quoted error
For deca;

-
*
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JETP
NC
NP
PL
PPSL
PR
PRL
PRSL
RMP

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

The following abbreviations refer to proceedings of Conferences

AIX
ARGONNE
ATHENS

BALATON
BERKELEY
BNL

BOULDER
CERN

CORAL GABLES
DESY

DUBNA
KIEV
OXFORD
ROCH

SIENA
STANFORD

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 Uni-
versity, 1963

Symposium on Weak Interactions, Balatonvilaeos, Hungary, 1966

International Conference on High Energy Physics, 1966

International Conference on Fundamental Aspects of Weak Interactions, Brook-
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DATA FOR TABLES ON STABLE PARTICLES

STABLE MEANING IMMUNE TO STRONG DECAY

CODE EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS DATE PUNCHED
ABOVE
BACK GROUND
N ANY SYMBOL IN COLUMN B INDICATES DATA IGNORED BY AVERAGING PROGRAMS
1 2 3 4 5 6 7 8
4456789012345678901234567890123456789012345678901234567890123456789012345678
0 GAMMA (0,J=1)
esever .
v 1 E-NEUTRINO (0,J=1/2)
e 1 E~NFUTRINO MASS (KEV)
M+ LESS THAN 0.25  LANGER 52 CNTR
M & LESS THAN 0.15  HAMILTON 53 CNTR
M e LESS THAN 0455 +0R- 0,28  FRIEDMAN 58 CNTR
ERIR0D BEAIEERNE FAELEIREE EETREIENE - reerre
REFERENCE S
1 E-NEUTRINO (0,J=1/2)
L ANGER 52 PR 88 689 L M LANGER,R J D MOFFAT //////// [INDIANA
HAMILTON 53 PR 92 1521 D HAMILTON,W P ALFORD,L GROSS // PRINCETON
FRIEDMAN 58 PR 109 2214 LEWI'S FRIEDMAN,LINCOLN G SMITH ///// BNL
BEEISS B4 0080 ES
eerare 5 sasaseene
Vp 2 MU-NEUTRINO  (0,J=1/2)
2 MU-NEUTRINO MASS (MEV)
M 3.5 OR LESS BARKAS 56 EMUL
LIS 4.0 OR LESS DUDZIAK 59 CNTR
L 3.6 OR LESS FEINBERG 63 RVUE 1766
M. 3.0 OR LESS ALLCOCK 65 RVUE 1766
noe 2.5 OR LESS BARDON 65 SPRK
L 2.1 OR LESS SHAFER 65 CNTR CONF LEV = 68PCT 7766
LT . P
REFERENCE S
2 MU-NEUTRINO (0,J=1/2)
BARKAS S6 PR 101 778 W H BARKAS,W BIRNBAUM,F M SMITH //// LRL
DUDZIAK 59 PR 114 336 W F DUDZIAK,R SAGANE,J VEDDER ////// LRL
FEINBERG 63 ARNS 13 431 G FEINBERG, L M LEDERMAN //////// COLUMBIA
ALLCOCK 65 PPSL 85 875 G R ALLCOCK ///////7171/717/1177 LIVERPODL
BARDON 65 PRL 14 449 BARDON, NORTON,PENPLES +//COLUM¢STONY BROOK
SHAFER 65 PRL 14 923 R E SHAFER,CROWE,JENKINS /////77//71 LRL
B2829 s 0e e *"
2888 * * *"
e 3 ELECTRON (0.5,J=1/2)
3 ELECTRON MASS (MEV)
] 0.511006 0.000002 COHEN 65 RVUE
3 ELECTRON LIFEVIME (UNITS 10%#%21 YR)
T . OVER 2.0 MOE 65 CNTR 6766
3 ELECTRON MAGNETIC MOMENT(E/2ME)
N * l.oonboc +0000024 UPP 61 CNTR -
Hy 1.001159622 +=(27)%10¢%-9 HlLKlNSDN 63 CNTR - 8/66
HY 1.001168 0.000011 66 CNTR + POSITRON 8/66
08882 & IR EEEE
REFERENCES
ELECTRON (0.5,4=1/2)
SCHUPP 61 PR 121 1 A A SCHUPP,R W PIDDsH R CRANE // MICHIGAN
WILKINSO 63 PR 130 852 D T WILKINSONsH R CRANE //////77// MICHIGAN
COHEN 65 RMP 37 537 E R COHENs J W M DUMOND //// NAASC+CALTECH
MOE 65 PR 140 B 992 M K MOE,F REINES //// CASE INST TECHNOLOGY
RICH 66 PRL 17 271 A RICH, H R CRANE 77 MICHIGAN
it
seesee **
P 4 MUON (106,J=1/2)
4 NUON MASS (NMEW)
[ 105,659 0,002 FEINBERG 63 RVUE
~ovane
4 MUON LIFETIME (UNITS 10#%-6]
T N 2.200 0,015 0,015 FISHER 59 CNTR
T N 2.225 0,006 0,006 ASTBURY 60 CNTR
T N z zu 0.003 0.003 REITER 60 CNTR
T N 0. 0,004 TELEGDI 60 CNTR
T N O uAu NEGLECTED FDLLUH!NG SUGGE STION OF V.YELEGM
T 2.198 0,001 0,CO1 FARLEY 62 CNTR
T 2,202 0,003 04003 ECKHAUSE 62 CNTR
T 2.203 0.002 UNDY 62 CNTR CONV. FROM CL=:98 9/66
T 2,197 0,002 0,002 MEYER 63 CNTR +
T 2,198 0.002 04002 MEYER 63 CNTR - 7766
— (Iaeopran below)
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HWEIGHTED AVERAGE =0.454797 +,- 0.000203
SCALE = 1,34 CHISG = 7.2 CONLEV = 0,127
0.208 r
HEYER 63 CNTR
HEYER 63 CNTR
LUNDY 62 CNTR
ECKHAUSE 62 CNTR
L FRRLEY 62 CNTR
0.0Q 'S 'S £ £
o o = <
” - w bl ~
w w w w w
M : < : b
o o o
HUON DECRY RATE (UNITS 10!!6 SEC-1)
4 RATIO OF LIFETIME OF MU+ TO MU=
LR 1.000 0.001 MEYER 63 CNTR LIFETIME MU+/MJ~ 766
4 MUON PARTIAL DECAY MODES
Pl MUON INTO € (E-NEU) (MU-NEU) S35 1S 2
P2 MUON INTO E 2GAMMA $ 35 0S 0
P3 MUON INTO 3ELECTRONS S 35 35 3
P4 MUON INTO E GAMMA $350-
4 MUON BRANCHING RATIOS
R1 # MUON INTO E+2GAMMA (IN UNITS OF 10¢%-5) (p2171P1)
R1 * LESS THAN le FRANKEL 1 63 SPRK
R2 * MUON INTO 3E (IN UNITS OF 10%##%-~7) . w317(P1)
R2 #* LESS THAN 5.0 PARKER 1 62 CNTR
R2 % LESS THAN 1.3 ALIKHANOV 62 SPRK
R2 * LESS THAN 1.5 FRANKEL 2 63 CNTR
R2 * LESS THAN 1.45 BABAEV 63 SPRK
R3 & MUON INTO FE+GAMMA ({IN UNITS OF 10%%-8) {P4)/71(P1)
R3 * LESS THAN 1.2 FRANKEL 1 63 SPRK
R3 ® LESS THAN 0.6 PARKER 2 64 SPRK
4 M:ION MAGNETIC MOMENT (IN E/(2%¥MUON MASS)
MM 1.001162 0,000005 CHARPAK 62 CNTR +
MM 1.001165 04000003 FARLEY 66 - STORAGE RINGS 11766
LR 222 *
REFERENCE S
MUON  (106,J=1/2)
FISHER 59 PRL 3 349 FISHER,LEONTIC ,LUNDBY ,MEUNTER,STROOT//CERN
ASTBURY 60 ROCH CONF 60 542 ASTBURY,HATTERSLEY,HUSSAIN + 7/ LIVERPOOL
DEVONS 60 PRL 5 33 DEVONS+GI DAL +LEDERMAN,SHAPIRO // COLUMBIA
LATHROP 60 NC 17 109 J LATHROP,R A LUNDY,V L TELEGDI + // EFINS
LATHROP 60 NC 17 114 J LATHROP,R A LUNDY,S PENHAN 0 7711 EFINS
REITER 60 PRL 5 22 REITER yROMANOWSKI s SUTTON /// CARNEGIE
TELEGDI 60 ROCH CONF 60 713 V L TELEGDI /////I/I/I//l/////lll// CERN
CHARPAK 61 PRL 6 128 CHARPAK JF ARLEY yGARWINMULLER,SENS 4 //CERN
HUTCHINS 61 PRL T 129 D P HUTCHINSON,J MENES + ////// COLUMBIA
ALIKHANO 62 CERN CGNF 423 A I ALIKHANOV,A BABAEV ¢ /// ITEP MOSCOd
CHARPAK 62 G CHARPAK,F J M FARLEY,R L GARWIN 4 //CERN
FARLEY 62 CERN CUNF 415 FARLEY,MA SSAM,MULLER ,ZICHICHI ///// CERN
LUNDY 62 PR 125 1686 RICHARD A LUNDY Z/77/717717717117117177 EFINS
P ARK ER 62 NC 23 485 S PARKER,S PENMAN ///7/71717771777177 EFINS
SHAPIRO 62 PR 125 1022 G SHAPIRO,L M LEDERMAN ////////// COLUMBIA
BABAEV 63 JETP 16 1397 BABAEV,BALATS,KAFTANOV,LANDSBERG + // ITEP
ECKHAUSE 63 PR 132 422 M ECKHAUSE,T A FILIPPAS ¢ /////// CARNEGIE
FEINBERG 63 ARNS 13 431 GERALD FEINBERG, L M LEDERMAN /// COLUMBIA
FRANKFL 63 NC 27 894 S FRANKEL yW FRATI.J HALPERN + ////// PENNA
FRANKEL 63 PR 130 351 S FRANKEL oW FRATI J HALPERN + ////7/ PENNA
MEYER 63 PR 132 2693 S L MEYER ,ANDERSON,BLESER,LEDERMAN+//COLUM
PARK ER 64 PR 133B 76 S PARKER,H L ANDERSON,C REY ///7//// EFINS
FARLEY 66 HERKELEY CﬂNF. FARLEY,BAILEY,BROWN,GIESCH + /7 CERN
L2122 1] %
RERES EEERRRE &
7ri 8 CHARGED PION (140,JPG=0-~) 1I=1
B CHARGED PI MASS (MEV)
Ld 139.37 0.20 CROME 54 CNTR =~
L] 139.68 0415 BARKAS 56 EMUL +
M 139,577 0.014 SHAFER 65 CNTR 6/66
8 PIl+ MU+ MASS DIFFERENCE (MEV)
o 34,00 0.076 BARKAS 56 EMUL
0 33,89 0,076 BARKAS 56 EMUL
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8 CHARLPI LIFETIME (UNITS 10%%-9)
T 25.6 0.5 0.5 CROWE 57 RVUE
T 5.6 0.8 0.8 ANDERSON 60 CNTR
T 8000 25-’96 0.32 0.32 ASHKIN 60 CNTR +
T MERRISON 62 RVUE
T 26.02 ECKHAUSE 65 CNTR + 9/ 6766
T 2546 BARDON 66 CNTR 6766
T 25.9 DUNATTSEV 66 CNTR 9/66|
T 26,40 KINSEY 66 CNTR + 6766
T 26467 LOBKOWICZ 66 CNTR 9/66
T 2646 AYRES 66 CNTR 10/66
(Ideogran below)
WEIGHTED AUERAGE =0.038302 +/- 0.000139
SCALE = 2.78  CHISA = 30.9  CONLEV = .001
0.8f T
0.6
AYRES 66 CNTR
LOBKOWICZ 66 CNTR
0.4l KINSEY 66 CNTR
: i DUNAITSEU 66 CNTR
BARDON 66 CNTR
A ECKHAUSE 65 CNTR
MERRISON 62 RUUE
0.2p ASHKIN 60 CNTR
] ANDERSON 60 CNTR
CROME §7 RUUE
0.Q r'S £3 ot
@ ® e &
& a 2 b
g 2 3 e
o o o o
CHARG PI DECAY RATE (UNITS 10mm9 SEC-1)
8 MEANLIFE DIFFERENCE,(+)-(~)/AVGE. (PERCENT)
LR N - THIS QUANTITY IS A MEASURE OF CPT INVARIANCE IN W.l.
LR 0056 0-25 AYRES 66 CNTR 10766
LR LOBKOWICZ 66 CNTR SEE NOTE L 9766
LR L ABUVE IS THF HOST CDNSFRVATIVE VALUE QUOTED BY AUTHNORS 9766
LR BARDON 66 CNTR 7766
8 CHARGED PION PARTIAL DECAY MODES
Pl CHAR,PION INTO MU (MU-NEU) S 4S5 2
P2 CHARLPION INTO E (E>NEU) S35 1
P3 CHARL.PION INTO MU (MU-NEU) GAMMA S 4S5 25
P4 CHARLPION INTO PIO E (E-NEU) S 95 351
PS5 CHARLPION INTO E NEU GAMMA $ 35 1§
8 CHARGED PION BRANCHING RATIOS
R1 * CHAR.PION INTO MU NEU GAMMA (UNITS 10%%-4) (p33/(P1)
R1 26 1.24 0.25 CASTAGNOL 58 EMUL
R2 * CNAR.?ION INTO E NEU (UNITS 10%#¢-4) P21/ (P1)
R2 1.21 0.07 ANDERSON 60 CNTR
R2 1.247 0.028 DI CAPUA 64 CNTR
R3 * CHAR.PION INTO PIO E NEU (UNITS 10%#%-8) (P&)/7(P1)
R3 36 . «20 BARTLETT 64 SPRK
R3 38 1.07 . 0.21 BACASTOW 65 SPRK +
R3 1.10 0.26 BER TRAM 65 SPRK 6/66
R3 43 1.1 0.2 DUNAITSEV 65 CNTR 7766
R3 1.01 0.08 0.10 DEPOMMIER 66 CNTR 6766
R4 * CHARLPION INTO E NEU GAMMA (UNITS 10%#%-8) (P5)/(P1)
R& 43 3.0 0.5 DEPOMMIER 63 CNTR 6766
EE2 22
REFERENCE S
8 CHARGED PION (140,JPG=0--}I=1
CROWE 54 PR 96 470 K M CROWEsR H PHILLIPS //7//77/777/1777 LRL
BARKAS 56 PR 101 778 W H BARKAS,W BIRNBAUMJF M SMITH ////// LRL
CROWE 57 NC 5 541 K M CROWE ////7/77777¢777777 STANFORD HEPL
CASTAGND 58 PR 112 1779 C CASTAGNOLI M MUCHNIK /////777/// ROME I F
ANDERSON 60 PR 119 2050 H L ANDERSONsT FUJIT,R H MILLFR + // EFINS
ASHKIN 60 NC 16 90 ASHKIN,FAZZINI yFIDECARO,LIPMAN + //// CERN
MERRISON 62 ADVP 11 l A W MERRISON ///77177/77777777777 LIVERPOOL
SHAPIRO 62 125 1022 G SHAPIROs.L M LEDERMAN ////7/7/7// COLUMBIA
CZIRR 63 PR 130 341 JOHN B CZIRR //7/7477177777147171171171 LRL
DEPOMMIE 63 PL 7 285 P DEPOMMI ER,HEINTZE ,RUBBIA,SOERGEL // CERN
BARTLETT 64 PR 136B 1432 BARTLETT,DE VONS ,MEYER,RCSEN ///// COLUMBIA
DI CAPUA 64 PR 1338 1333 DI CAPUA,GARLAND ,PONDROM,STRELZOFF //COLUM
BACASTOW 65 PR 139 8407 +GHESQUIERE yWIEGAND » LARSEN //7LRL#SLAC
BERTRAM 65 PR 139 B 617 BERTRAMJMEYER yCARRIGAN+ //// MICH+CARNEGIE
CLINE 65 PL 15 293 A CLINE.W F FRY ///7/17/71/77/7/7 WISCONSIN
DUNAITSE 65 JETP 20 58 DUNAITSEV,PETRUKHIN .PROKOSHKIN + /// DUBNA
ECKFAUSE 65 PL 19 348 ECKHAUSE,HARRI S SHULER+// WILLIAM AND MARY
SHAFER 65 UCRL 16365 THESIS ROBERT E SHAFER //////1171717171777777/7 LRL
REPLACES 65 PRL 14 923 R E SHAFERsK M CROWE,D A JENKINS ///// LRL
AYRES 66 PREPRINT DeS.AYRES ,CALDWELL yGREENBERG,KURZ+ // LRL
BARCON 66 PRL 16 775 BARDON,DORE yDORFAN,KRIEGER + //// COLUMBIA
DEPOMMIE 66 PRIV COMM DEPOMMIER 4 SOERGEL ///////1/11717177/7/7 CERN
DUNAITSE 66 PL 23 283 DUNAITSEV,KUTYIN,PROKOSHKIN ¢ // SERPUKHOV
KINSEY 66 PR 144 1132 KINSEY,LOBKOWICZ ,NORDBERG //ROCHESTER UNIV
LOBKOWIC 66 PRL 17 548 LOBKOWICZ ,MELISSINOS yNAGASHIMA+ //ROCH+#BNL
EXEREH *
ERi221] ** EPETEEEES

S
(<4

9 NEUTRAL PION

1135,4P6=0--) 1I=1

9 PI MASS DIFFERENCE (PI+-)=-{PIO) {MEV)

] * 5.37 1.0 PANOFSKY 51 CNTR -
] 4450 0,31 CHINOWSKY 54 CNTR =
] 4e62 0405 HADDOCK 59 CNTR =
o 4.60 0,04 HILLMAN 59 CNTR
D 4455 0.07 CASSELS 59 CNTR
[} 44,6056 0.0055 CZIRR 63 CNTR
0 4459 0,03 PETRUKHIN 63 CNTR ~
0 406034 00052 VASILEVSK 66 CNTR =
9 PI0 LIFETIME (UNITS 10%%-16)
T N 76 1.9 0.5 0.5 GLASSER 61 EMUL
T N 45 2.3 1.1 1.0 TIETGE 62 EMUL
T N . 88 2.8 0.9 0.9 KOLLER 63 EMUL
T 1.05 0.18 0.18 VON DARDE 63 CNTR
T N 5 1.7 0.5 SHHE 64 EMUL
T 0.730 0105 BELLETTKN 65 CNTR
T N 67 1.6 6 0.5 EMUL
T N EMULSION MEASUREMENTS NOT USED BECAUSE OF POSSIBLE SYSTEMATIC
T N SHIFT TO LARGER LIFETIME VALUES
9 NEUTRAL PION PARTIAL DECAY MODES
Pl PIO INTO 2GAMMA s$0so0
P2 PIO INTO E+ E~ GAMMA $35 350
P3 PIO INTO 4ELECTRONS S 35 35 35 3
P4 PI0 INTO 3 GAMMA S 0S 0S O
9 NEUTRAL PION BRANCHING RATIOS
Rl & PIO INYO (GAMMA E+ E-)/(2GAMMA) P21/ (P1)

R1 * 0.01196 THEORETICAL CALC.JOSEPH 61 QUANTUM ELECT.
R1 27 0.0117 0,0015 BUDAGOV 60 HBC

R1 3071 0.,01166 0,00047 SAMIOS 61 HBRC PI~P TO PIO N
R1 S SAMIOS VALUE USES PANOFSKY RATIO = 1,62

R2 = Pl(! INTO (3 GAMMA)/{2 GAMMA) (UNYTS 10%%-6) P4}/ (PL)

R2 * 540 OR LESS os 65 CNTR CL=90 PERCENT
R3 * PIO INTO (E+E+E-E-)/(2 GAMMA) (UNITS 10%¢-5) P33/ (P1)

R3 =* 3647 THEORETICAL CAL. KROLL 55 QUANTUM ELECT.
R3 166 SAMIOS 62 HBC

R3 N ABClVE VALUE USES PANOFSKY RATIO=1.62

erfres o FREREEERS

REFERENCE S
9 NEUTRAL PION (135,JPG=0~-)I=1

PANOFSKY 51 PR 81
CHINOWSK 54 PR 93 586

W K H PANOF SKY,R L AAMODT,J HADLEY /// LRL
W CHINOWSKY,J STEINBERGER /////// COLUMBIA

KROLL 55 PR 98 1355 N KROLL oW WADA // COLUMBIA#NRLA
CASSELS 59 PPS 74 92 CASSELSyJONESyMURPHY 0 NEILL /// LIVERPOOL
HACCOCK 59 PRL 3 478 HADDOCK 4ABASHI ANyCROWE 4CZIRR ///////// LRL
HILLMAN 59 NC 14 887 HILLMAN,MIDDELKOOP, YAMAGATA,ZAVATT INI/CERN
BUDAGOV 60 JEYP ll 755 BUDAGOV'VXKTDR.UZuELEPCV'ERMOLDV + //JINR
JOSEPH 60 NC 16 D W JOSEP /1 EFL
GLASSER 61 PR 123 1014 R G GLlSSERvN SEEMANB STILLER /////// NRL
SAMIOS 61 PR 121 275 N P SAMIOS ///////117771//7//// COLUMBIA+BNL
S AMIOS 62 PR 126 1844 SAMIOS,PLANO,PRODELL ¢ ////// COLUMBIA#BNL
TIETGE 62 PR 127 1324 J TIETGE+W PUESCHEL ////// MAX PLANCK INST
CZIRR 63 PR 130 34[ JOHN B CZIRR J/77771177111771714/71771 LRL

KOLLER 63 Ni
PETRUKHI 63 SIENA CONF 208
VONCARDE 63 PL

SHWE 64 PR
BELLETTI 65 NC

E L KOLLERyS TAYLOR,T HUETTER //// STEVENS
V 1 PETRUKHIN,YU D PROKOSHKIN /////// JINR
VON DARDEL 9 DEKKERS ¢ MERMOD, VAN PUTTEN#/CERN

1368 1839
40 A 1139

H SHWE,F M SMITH.W H BARKAS //////1/7/ LRL
BELLFTTINI yBEMPORAD BRACCINI+/PISA+FIRENZE

pucLos 65 PL 19 253 DUCLOS,FREYTAG,HEINTZE + //CERN+HEIDELBERG
EVANS 65 PR 139 B 982 O A EVANS /7/71/1100111111171111717 OXFORD
VASILEVS 66 PL 23 281 VASILEVSK Y, VI SHNYAKOV,DUNATTSEV + 7/ DUBNA
85494 ELKEEEEE
*EEESE EEEAERRRE
I(i 10 CHARGED K 1494,JP=0-) [=1/2
10 CHARGED K MASS (MEV)
" 493.9 0.2 COHEN 57 RVUE +
u 493.7 0.3 BARKAS 63 EMUL -
M 493,78 0.17 GREINER 65 EMUL 4  VIA TAU DECAY
10 CHAR.K LIFETIME (UNITS 10%e-8)
T 0.95 0.36  0.25 ILOFF 56 EMUL
T 52 1.60 0.3 013 EISENBERG 58 EMUL
T 1.21 0.06 0.06 BURROKWES 59 CNTR
T 33 1.38 0.24 0.24 FREDFN 60 EMUL
T 1.2% 0.22 0.17 BARKAS 61 EMUL
T st 1.27 0.36  0.23 BHOWMIK 61 EMUL
T 203 1031 0.08 0.08 NORDIN 61 HBC -
T - 1.24 .07 NORDIN 61 RVUE
T 12231 0,011 0.011 BOYARSKY 62 CNTR +
T 1.2443 0.0038 FITCH 65 CNTR +
T 1.2265 0.0036 LOBKOWICZ 66 CNTR +
(Ideograms on next page)
10 LIFETIME DIFFERENCE, (+)-(=)/AVGE. (PFRCENT)
LR N THIS QUANTITY IS A MEASURE UF CPT INVARIANCE IN h.l.
LR B 0.0 LOBKOWICZ 66 CNRT SEC NUIE L
LR L AB[VE ls THE MOST CUNSE“VA'XVE VALUE QUOTED BY ALTHURS

9766

6/66
6/66

9766

6/66

9766
6/66

7766

6/66
9/66

9/66
9766



4 DO OO# O

cocow

# ® OO# COO# 00O

10 CHARGED K PARTIAL

DECAY MODES

CHAR. K INTO MU (NEU) K MU S 4S 2
CHAR, K INTO PI PIO K PT s 859
CHAR, K INTO PI PI+ PI- TAU s 85 85 8
CHAR. K INTO PI 2PI0 TAU PRIME S 85 95 9
CHAR. K INTO MU P10 NEU K MU S 45 95 2
CHAR. K INTO E PIO NEU KE S 35 95 1
POSIT.K INTO PI+ PI- E+NEU K E+ $ 85 85 351
POSIT.K INTO PI+ PI+ E-NEU K E- S 85 85 35 1
POSIT.K INTO PI+ PI- MU+ NEU KeMU+ & S 85 8S 45 2
POSIT.K INTO PI+ PI+ MU- NEU K+MU- & S 85 8S 4S5 2
CHAR. K INTO E NEU KE2 $ 351
CHAR, K INTO MU NEU GAMMA K MU RAD S 4S 25 O
CHAR, K INTO PI PIO GAMMA K PI RAD S 85 95 0
CHAR. K INTO PI PI+ PI- GAMMA TAU RAD S 85 8S 85 0
CHAR. K INTO PI E+ E- Pl EE s 8s 35 3
CHAR. K INTO PI MU+ MU= PI MU HU S 85 4S &
10 CHARGED K BRANCHING RATIOS
OLD DATA EXCLUDED
CHAR. K INTO MU NEU (MU2) (UNITS 10%#-2) (P1)/TOTAL
5845 3.0 BIRGE 56 EMUL +
56.9 2.6 ALEXANDER 57 EMUL +
CHAR. K INTO PI PIO (PI2) (UNITS 10%#-2) (P2)/TOTAL
27.7 2,7 BIRGE 56 EMUL +
23.2 2.2 ALEXANDER 57 EMUL ¢
21.0 0.6 CALLAHAN 65 PBC
21.6 0.6 TRILLING 65 RVUE
CHAR, K INTO PI PI+ PI-(TAU) (UNITS 100—21 (P3)/TOTAL
. BIRGE EMUL +
0.4 ALEXANDER 57 EMUL +
0.3 TAYLOR 59 EMUL +
0.3 ROE 61 xBC +
2332 CALLAHAN 64 XBC +
SHAKLEE 64 XBC +
DE MARCO 65 HBC
0.4 YOUNG 65 EMUL +
(Ideogram on next page
CHAR. K INTO PI 2P10 (TAU PRIME) (UNITS 10%#-2)  (P4)/TOTAL
v . 0.5 BIRGE 56 EMUL +
2.2 0.4 ALEXANDER 57 EMUL +
1.5 0.2 TAYLOR 59 EMUL +
CHAR. K INTO MU PIO NEU (MU3) (UNITS 10%%-2) (PS)/TCTAL
2.8 1.0 BIRGE 56 EMUL +
ALEXANDER 57 EMUL +
. TAYLOR 59 EMUL +
CHAR. K INTO E PTO NEU (E3) (UNITS 10%%-2) (P6)/TOTAL
2 . BIRGE 56.EMUL ¢
5.1 1.3 ALEXANDER 57 EMUL +
POSIT.K INTO PI+ PI- E+ NEU (UNITS 10%#%-5) (PT)/TOTAL
POSIT.K INTO PI+ PI+ E~ NEU  (UNITS 10%+-5) (PB)/TOTAL
0.2 OR LESS BIRGE 65 FBC + 95 PER CT CONF

SCALE = 2.42

HEIGHTED RVERAGE =0.80971 +/- 0.00403

CHISQ = 11.7

3.0k
2.0k LOBKOKWICZ 66
FITCH 65
BOYARSKY 62
| NORDIN 61
| BHOMMIK 61
i BARKAS 61
1.0p FREDEN 60
BURROWES 59
X EISENBERG S8
ILOFF s6
0.4 =3 ot
= o o o
s = & e
° ° - -

CONLEV =0.003

CNTR
CNTR
‘CNTR
HBC

EHUL
EMUL
ENUL
CNTR
ENUL
ENUL

CHARGED K DECAY RATE (UNITS 10=mB SEGC-1)

NOTEs

Ideogram above contains all the data.

Tdeogram

below contains only those in the central peake

HEIGHTEO RUERAGE =0.B0979 +/- 0.00403

SCALE = 2.42  CHISG =1i.7  CONLEV = 0.003
0.10
0.08
0.06
0.04
LOBKOWICZ 66 CNTR
0.02 FITCH 65 CNTR
BOYARSKY 62 CNTR
0.0y ot
v w
o g
& g
o o
CHARGED K DECRY RATE (UNITS 10mmB SEC-1)

6766

8766
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R9 * POSIT.K lNTD PI+ PI- MU+ NEU (UNITS xou-si (P9)/TOTAL

R9 0.77 0.54 0.50 CLINE FBC + 8/66

R10 ¢ POSIT.K INTO I’I’ Pl’ MU~ NEU (UNlTS 10%%-6) (P10)/TOTAL

R10 [ 3,0 OR LE 65 FBC + 95 PER CT CONF 8/66

R11 * CHAR. K INTO E NEU (UNITS 10%%-5) (P11)/TOTAL

R11 * 1640 OR LESS BORREANI 64 HBC + 8766

R11 * 1.9 1.2 BOWEN 66 SPRK ¢ 8766

R12 * CHAR. K INTO MU NEU GAMMA (UNITS 10%%-5). ~ (P12)/TOTAL

R13 * CHAR. K INTO PI PIO GAMMA (UNI TS lo“-lol (P13}/TOTAL

R13 * 18 . . FBC + PI+ KE 55-90 MEV 8766

R14 * CHAR o K INYO I‘l PlO Pl- GANHA(UNI'S 10“—" {P14)/TOTAL

R1l4 65 EMUL + 8766

R15 ¥ CHAR, K INTO PI E+ E- (UNITS 10%%-56) (P15)/TOTAL

R15 1 1.1 OR LESS CAMERINI 64 FBC 8/66

R16 * CHAR. K INTO PI MU+ MU~ (UNITS 10%%-6) (P16)/TOTAL

R16 3.0 OR LESS CAMERINI 65 FBC + 90 PER CT CONF 8/66

R17 * CHAR. K INYO (PI PIO)/TAU (P2)/7(P3)

R17T N 3.2 0.23 + 8766

R17 N KMU RAD VS KMU3 SORTING DIFFICULTIES SUSPECTED BV AUTHORS 9766

R17 40 023 64 X 8766

R17 134 3.26 0.34 VOUNG 65 EKUL 0 8/66

R17 1045 3.96 0e15 ALLAHA| 66 FBC 9766
(Ideogiam on next page

R18 * CHAR. K INTO (PI 2PIO)/TAU (P41)/(P3)

R18 0430 0404 ROE 6 BC + 8766

R18 0435 0404 SHAKLEE 64 XBC +

R18 2027 0.303 0,009 8ISL 65 H+HL + 8/66

R18 17 04393 0.099 YOUNG 65 EMUL + 8/66

R19 * CHAR . K INTO (MU PID NEU)/TAU (P51/(P3)

R19 e84 0.14 61 XB + 8/66

R19 N KMU RAD VS KMU3 SORTING DIFFICULTIES SUSPECTED BY AUTHORS 9/66

R19 0459 0.10 SHAKLEE 64 XBC + 8/66

R19 2175 04632 n0.035 BISI 65 HeHL + 8766

R19 38 0.90 DVelé YOUNG' 65 EMUL + 8/66

R19 650 0.525 0.032 CALLAHAN 66 FBC 9766
(Ideogram on next page)

R20 * CHAR o K INTD (E PID NEU)/TAU (P61/7(P3})

R20 O.11 ROE 61 XBC + 8/66

R20 230 0.90 0,06 BORREANI 64 HBC + 8/66

R20 0.92 0.08 SHAKLEE 64 XBC +

R20 37 0.90 0.16 YOUNG 65 EMUL + 8/66

R20 864 0.727 0.028 CALLAHAN 66 FBC 9/66
(Ideogram on next page)

R21 * POSIT.K INTO (PI+ PI- E+ NEU)/TAULUNITS 10%%-4) (P7)/(P3)

R21 69 6.7 1.5 -39 65 FBC + 8/66

R22 * PUSIT.K INTO (PI+ PI- MU+ NEUI/TAU(UNITS 10”-6!“’9'/“’3'

R22 2.5 APPROX REINER 64 EMUL 8/66

R23 * CHARe K INTD (E PIO NEU)/Z(M2 0 PZHUNX\‘S 10'*-2)(!’6)/(!’1”’2’

R23 1679 5.89 0.16 66 SPR 8/66

R24 * CHAR. K INTO (PI PIO)}/(MU NEU} (P2)/(P1)

R24 043253 0.,0062 AUERBACH 66 SPRK + /66

R25 * CHAR, K INTO (E PIO NEU)/{MU NEU) tP61/7(P1Y

R25 0.,0796 040054 AUERBACH 66 SPRK + 8766

R26 * CHAR, K INTO (MU PlD NEU) Z (MU NEU) (P5)/7(P1)

R26 0.0602 04004 UERBACH 66 SPRK + 8/66

R26 0.059 0.004 TSU’IS 66 SPRK + 9766

R27 * CHAR. K INTO (MU NEU)/(TAU) (P11/7(P3)

R27 R 427 10.38 «82 UNG 65 EMUL + 9/66

R27 R ONLY YOUNG MEASURED MU2 DIRECTLY. SEE NOTE PRECEDING THE K+ BRANCHING

RATIOS LISTINGS
EEE%S

1. In a number of experiments, the Ku2 branching ratio is not
determined from kinematically identified events, but essen-
tially by subtracting the sum of other branching ratios from
one, Since our averaging program applies this constraint, we
omit those unmeasured branching ratios from the input.

2. The tau branching ratios are not all in agreement within
the stated errors. Since one would expect the number of taus
to be reliably determined in each case, we take this to indicate
a systematic error in the total number of K-decays, which
would be reflected in errors in the other branching ratios,

Since there are some recent and precise measurements
of the tau branching ratio, the following method has been
devised. The ratio of the other modes to the number of taus
is taken whenever appropriate (of course, in a number of
experiments this is the quantity actually measured, with some
value of the tau branching ratio being used to convert this
measurement to an absolute branching ratio). All the recent
measurements of the tau branching ratio are used, and to-
gether with the ratios of other modes to taus, are entered in
the averaging program.

If there is,- as suspected, a large correlation between
the tau branching ratio and the other branching ratios, in the
presence of certain kinds of systematic errors, this method
takes advantage of it, with an unimportant increase in the
quoted errors,
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REVIEWS OF MODERN PHYVSICS « JANUARY 1967

REFERENCE S
10 CHARGED K {494,JP=0-)1=1/2

BIRGE 56 NC 4 834 BIRGE PERKINS,PETERSON,STORK ,WHITEHEA//LRL
ILOFF 56 PR 102 927 ILOFF 4GOLDHABER yLANNUTTI ,GILBERT + /// LRL
ALEXANCE 57 NC 6 478 ALEXANDER » JOHNSTON,OCEALLAIGH// DUBLIN INST
COHEN 57 FUNDJCONS.PHYS, E R COHEN,K M CROWE,J DUMOND // AI+LRL+CIT
EISENBER 58 NC 8 663 EISENBERG ¢KOCH, LOHRMANN NI KOLIC + /// BERN
BURROWES 55 PRL 2 117 BURROWE Sy CALOWELLFRISCH,HILL + ///7/77/ MIT
TAYLOR 59 PR 114 359 S TAYLOR,HARRIS,OREAR,LEE,BAUMEL//COLUMBIA
FREDEN 60 PR 118 564 S C FREDEN,F C GILBERT,R S WHITE ///// LRL
BARKAS 61 PR 124 1209 BARKAS,DYER yMASON,NORRIS ,NICKOLS ,SMIT//LRL
BHOWMIK 61 NC 20 @57 B BHOWMIK,P C JAIN,P C MATHUR //DELHI UNIV
NORDIN 61 PR 123 2166 PAUL NORDIN JR /7///171171171117111717 LRL
RO 61 PRL 7 346 ROEs SINCLATRyBROWNJGLASER ¢ ///// MICH#LRL
BOYARSKI 62 PR 128 2398 BOYARSKI o LOHNIEMELARITSON /777777717 WMIT
BARK AS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMAN ////// LRL
BIRGE 63 PRL 11 35 BIRGE+ELYGIDAL,CAMERINI ¢ // LRL#WIS+BARI
BORREANI 64 PL 12 123 G BORREANT,G RINAUDO,A WERBROUCK /// TURIN
CALLAHAN 64 PR 136 B 1463 A CALLAHAN,R MARCH,R STARK ///// WISCONSIN
CAMERINI 64 PRL 13 318 CAMERINICLINE JFRY,PONELL // WISCONSIN#LRL
CLINE 64 PRL 13-101 D CLINEs W F FRY /////717//7//77 WISCONSIN
GREINER 64 PRL 13 284 D GREINER, W OSBORNE, W BARKAS /////// LRL
SHAKLEE 64 PR 136 B 1423 SHAKLEE yJENSEN,ROE 4 SINCLAIR ///7/ MICHIGAN
BIRGE 65 PR 139 B 2600 BIRGE +ELY,GIDAL,CAMERINI ,CLINE + //LRL+WIS
BISI 65 NC 35 BISI+BORREANI yCESTER,FERRARD ¢ ///// TURIN
BISI 65 PR 139 B 1065 BISIsMARZARI-CHIESA,RINAUDO // TURINO, INFN
CALLAHAN 65 PRL 15 129 A CALLAHAN,D CLINE ////7/77/7/7/1 WISCONSIN
CAMERINI 65 NC 37 1795 CAMERINI, CLINE ,GIDAL,KALMUS, KERNAN/WIS+LRL
CLINE 65 PL 15 293 A CLINEJW F FRY /////1/17/7/77/77 WISCONSIN
DE MARCO 65 PR 140 B 1430 DE MARCO,GROSSO,RINAUDO ////// TURINO+CERN
FITCH 65 PR 140 R 1088 FITCH,QUARLES +WILKINS //PRINCETON#MT HOLYK
GREINER 65 ARNS 15 67 QUOTED BY BARKAS
STAMER 65 PR 138 B 440 STAMER yHUETTER yKOLLER, TAYLOR,GRAUMAN/ /ST EV
TRILLING 65 UCRL 16473 GECORGE H TRILLING /////11/7111717777/77 LRL
(TRILLING 65 IS AN UPDATE OF HIS REPORT AT THE 1965 ARGONNE CONF, P 115)

YOUNG 65 UCRL 16362 POH~-SHIEN YOUNG (THESIS,BERKELEY) //// LRL
AUERBACH 66 BERKELEY 28 AUERBACH, MANN » WHI TE  YOUNT+ 7/ PENN=PRINCET ON
BOWEN 66 BERKELEY 28 BOWEN MANN, MC FARLANE yHUGHES+/ PENN-PRINCET)
CALLAHAN 66 NC 44A 90 A C CALLAHAN 7/ WISCONSIN
CESTER 66 PL 21 3’03 CESTER,ESCHSTRUTH,ONETLL+ 7/PRINCETON-PENN
LOBKOWIC 66 PRL 17 LOBKOWICZ yMELT SSINOS yNAGASHIMA+ //ROCH+BNL
TSIPIS 66 BERKELEY CUNF +MEYER RO SEN+ //COLUMBIA+RUTGERS+ROCH#WISC

QUANTUM NUMBER DETERMINATIONS NOY REFERRED TO IN THE DATA CARDS
BLOCK 62 CERN CONF 371. BLOCK,LENDINARAMONARL /////// NWU+BCLOGNA
*EEaDe
4090

Ko 11 NEUTRAL K {JP=0-} 1I=1/2
11 KO MASS (MEV)

M 498.1 0.4 CHRISTENS 64 SPRK
M 2223  497.44 0,33 KIM 65 HBC KO FRCM PBAR P
M 4500 498.9 0.5 BALTAY 66 HBC KO FROM PBAR P

(Ideogram below)

HEIGHTED AUERRGE =5.548 +/- 0.111

6/66
6766

11 KO-K CHe MASS DIFFERENCE (MEV)
) 3.9 0.6 ROSENFELD 59 HBC -
[ 5.4 1.1 CRAWFORD 59 HBC +
0 9 3.90 0.25 BURNSTEIN 65 HBC -
D 17 4.18 0.18 ENGELMANN 65 HBC 6766
0 25 3,71 0.35 KIM 65 HBC - K- P TOKO N 6766
LEl R L)

REFERENCE S
11 NEUTRAL K (JP=0-)1=1/2
CRAWFORD 59 PRL 2 112 CRAWFORD, CRESTI 4GOOD »STEVENS INsTICHO //LRL
ROSENFEL 59 PRL 2 110 A H ROSENFELD,F SOLMITZ,R D TRIPP //// LRL
CHRISTEN 64 PRL 13 138 CHRI STENSON {CRONTNyFITCH, TURLAY//PRINCET ON
BURNSTEI 65 PR 138 B 895 R A BURNSTEIN,H A RUBIN ///////// MARYLAND
ENGELMAN 65 PRI COMM ENGLEMAN,FLLTHUTH /////777//77/ HEIDELBERG
KIM 65 PR 140 B 1334 J K KIMsL KIRSCH,0 MILLER /////// COLUMBIA
BALTAY 66 PR 142 932 BALTAY, SANDWETSSSTONEHILL + 77YALE+BNL
Ri 2T SEEEE S
Rl
K I 12 SHORT-LIVED NEUTRAL K (498, JP=0-) [=1/2

12 KOl LIFETIME (UNITS 10%%-10)
T 20 1.07 0.13 0.13 BOLDT 58 CC
T U 62 0.81 0.23 0.15 BROWN 58 PBC
T U 29 0.84 0,35 0.19 COOPER 58 CC
T u 39 1.15 0.40 0.25 BLUMENFEL 58 CC
T U 259 1.06 0.08 0.06 EISLER 58 PBC
T U UNPUBLISHED DATA EXCLUDED
T 512 0.9 0.05 0.05 CRAWFORD 59 HBC
T 63 1.09 0.18 0.15 BOWEN 60 CC
T 378 0.94 0.05 0.05 BERTANZA 62 HBC
T 503 0.87 0.05 CHRETIEN 63 PBC
T 545  0.86 0.04 KREISLER 64 SPRK
T 572 0.91 0.04 AUERBACH 65 SPRK 6766
T 0,866 0,016 ALFF-STEI 66 SPRK 9766
7 4500  0.92 0.04 BALTAY 66 HBC 6766
T 0.904 0,024 BOTT~BODE 66 SPRK 9/66
T 0.858 ‘0,014 HILL 66 DBC 9766
T 5000  0.843 0,013 KIRSCH 66 HBC 6/66

{Ideogran below)

12 KOl PARTIAL DECAY MODES
Pl KOl INTO PI+ PI- $ 858
P2 K01 INTO PIO PIO $959

HEIGHTED AVERARGE =3.989 +/- 0.237

CHIS@ = 8.1

SCALE = 1.39 CHIS@ = 7.7 CONLEV = 0.102 SCALE = 2.01
0.1§
Values above of weighted
0.30f average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and 0.10
o.20p 8(x) (which are different
from the values shown here).
YOUNG 65 ERUL 0.05
0.10p DE MARCO 65 HBC ¢
SHAKLEE 64 XBC
4 CALLAHAN 64 XBC
J ROE 61 XBC
0.09 + s s 0.0Q
o b= =3 b= =4 -
8 8 8§ 8 8 8 8
- w w © © ~ ~

CHARGED K TAU B.F. PI+PI-PIC (UN 10mm-2)

HEIGHTED RUERRGE =0.7803 +/- 0.0457

SCALE =1.96

CHISG =11.§

CONLEV = 0.009

-T— 0.08p
Values above of weighted
average, scale, etc. for
0.15h readers convenience. The
data were actually proc-
essed by program AHR, 0.06p
which calculates lts own
values of SCALE, X, and
8(x) (which are different
o.10f from the values shown here).
0.04f
- CALLAHAN 66 FBC
0.0sp _ YOUNG 65 EMUL
SHRKLEE 64 XBC 0.02p
o BORREANI 64 HBC —_—
] ROE 61 XBC
0.0Q £ + E'S 0.0Q L3
o o 4 S ° i
@ % @ 4 8 g 5

CHARGED K B.R.

{E 3 )/7(TAN)

CHARGED K B.R.

(2PI) 7 (TAU)

HEIGHTED RUERRGE =497.953 +/- 0.39?
SCALE = 1.76

CHISQ =

NEUTRAL K HRSS (MEV)

498.9,

HEIGHTED AVERAGE =0.SB12 +/- 0.0367

CHRRGED K B.R., (MU 3}/(TAU)

CONLEV = 0.018 SCALE = 1.61 CHISG = §.2 CONLEV = 0.074
Values above of weighted T
average, scale, etc. for 0.30h Values above of weighted
readers convenience. The average, scale, etc. for
data were actually proc- readers convenience. The
essed by program AHR, data were actually proc-
which calculates its own essed by program AHR,
values of SCALE, x, and which calculates lts own
5(%) (which are different values of SCALE, %, and
from the values shown here). 0,20 5(x) (which are different
from the values shown here).
0.108 + CALLAHAN 66 FBC
CALLAHAN 66 FBC . YDUNS 65 EMUL
Yaune 65 EnUL - BISI 66 HeHL
SHAKLEE 64 XBC 4 SHAKLEE 64 XBC
b ot 0.0Q 4 ot ot
o o -3 =3 o
a S 2 g <
w o o -« -

WEIGHTED RVERRGE =1.1486 +/- 0.0115

6.1 CONLEV = 0.046 SCALE = 1.27  CHIS@ = 14.6  CONLEV = 0.106
Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proce 0.6
essed by program AHR,
Which calculates ite own KIRSCH 66 HaC
values of SCALE, x, and HILL €§ 08C
5(%) (which are different BOTT-BOOE %66 SPRK
from the values shown here). o.ah BALTAY 66 HBC
. 4 ALFF-STEI 66 .SPRK
AUERBACH 66 SPRK
] KREISLER 64 SPRK
. CHRETIEN 63 PBC
0.2k BERTANZA 62 HBC
BALTAY 66 HBC BOWEN 60 cC
KIn: 65 HBC o CRAWFORD 69 HBC
CHRISTENS 64 SPRK 80LOT 58 cC
":0 "!j o_ﬂa g‘ U. = U‘
2 8 & 8 < 8 @
- w -] o - - -
K SHORT DECAY RATE (UNITS 10wA10 SEC-1)
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12 KGl BRANCHING RATIOS 13 KO2 PARTIAL DECAY MODES
Rl * KOl INYD (PI+ PI-)/TOTAL . (P1Y/TOTAL Pl K02 INTO 3?10 S$ 95 95 9
R1 0.68 0,04 CRAWFORD 59 HBC P2 K02 INTO PI+ PI- PIO S 8S 85 9
R1 0.70 0.08 COLUMBTIA 60 HBC P3 K02 INTO PI MU NEUTRINC S 8BS 4S 2
R1 04740 0,024 ANDERSON 62 HBC P4 K02 INTO PI E NEUTRINGC S 85 351
PS K02 INTO PI+ PI- $ 858
R2 #* KOl INTO (PIO PIO}/TOTAL (P2)/TCTAL P6 K02 INTD MU+ MU~ S 4S &4
R2 0.27 0.11 CRAWFORD 59 HBC PT K02 INTO E+ E- $ 358 3
R2 0.26 0,06 BAGLIN 60 PBC P8 K02 INTO E MU S 35 4
rR2 0.30 0.035 BROWN 61 XBC P9 K02 INTO TWO GAMMAS S$0sO
R2 1066 0.335 0.014 BROWN 63 XBC P10 KOZ INTO PI+ PI- GAMMA S 85 8S
R2 198 0.288 0.021 ENRE"EN 63 PBC Pll K02 INTO PIO PIO $ 959
(Ideogram below)
R3 = {KO1 INTO PI+ PI- PIO)/{KO2 IN“’J PI+ PI- PIO) —————
R3 0.45 OR LESS BEHR 66 HLBC™ 90 PER CT CONF 8/66
13 KO2 DECAY RATES
*568S
W1l % K02 INTO PIO P10 PIO {UNITS 10%%6 SEC-1) ir1)
Wl 54 5.22 . C.84 BEHR 66 HLBC ASSUMES CP 8/66
REFERENCES
12 SHORT-LIVED NEUTRAL K (498, JP=0-) 1I=1/2 W2 * KO2 INTO Flt PI- PO (UNITS 10%#6 SEC~1} (P2)
W2 18 0.77 ANDERSON 65 HBC 8/66
BLUMENFE 58 CERN CONF 272 H BLUMENFELD,W CHINCNSKY,L LEDERMAN//COLUM w2 14 l.‘v (3 FRANZINI 65 HBC 6/66
anLoT 58 PRL 1 E BOLDT,D O CALDWELL,Y PAL ///77771777 MIT w2 136 2.62 0.28 0.27 BEHR 66 HLBC ASSUMES CP 8/66
BROWN 58 CERN CONF 272 J BROWN.D GLASER + ////7///7117717 MICHIGAN W2 2.54 0.43 HILL 66 DBC 9766
CODPER 58 CERN CONF 272 W A COOPER,H FILTHUTH + ///7/ JUNGFRAUJUCH (Ideogran below)
ETISLER 58 CERN CONF 272 F EISLERsR PLANO + // BNL+COL+BOLOGNA+PISA W3 % K02 INTO PI E NEUTRINO (UNL TS 10%#6 SEC-1) P&}
CRAWFORD 59 PRL 2 266 CRAWFORD,CRESTI yDOUGLASS yGOND,TICHO +//LRL W3 o1 1. 65 HLBC 8766
BAGL IN 60 NC 18 1043 BAGLIN,BLOCH,BRISSONJHENNESSY + //PARIS EP W4 & K02 INTO CHARGED (32-8B0DY) (UNI TS 10%%6 SEC-1) (P2+P3+P4)
BIRGE 60 ROCH CONF 601 R W BIRGE+P P ELY & ///////7 LRL4WISCONS IN. Hé 107 14.7 1.8 AUERBACH 65 SPRK USING NEW K1 LIFE 6766
BOWEN 60 PR 119 2030 BOWENHARDY4RE YNOLDS ySUN, MCORE+/ PRINCE+BNL
COLUMBIA 60 ROCH CONF 727 M SCHWARYZ  //77/7777/17777777/17/7/ CCLUMBIA W5 * KO2 INTO LEPTONIC (KMU3+KE3) (UNITS 10%%6 SEC-1) (P3+P4)
MULLER 60 PRL 4 418 MULLER¢BI RGE y FONLER 4GOOD4PTCCIOMI+/LRL#BNL WS 109 3 1. FRANZINI 65 HBC 6766
W5 204 10.3 0.8 CHO 6 DBC 9/66
BROWN 61 NC 19 1155 BROWN,BRYANT,BURNSTEIN,GLASER ,KADYK+//MICH WS 54 11.3 1.9 GOLDEN 66 HBC 9/66
FITCH 61 NC 22 1160 V FITCH,P PIROQUE,R PERKINS /// PRINCE#LASL
GOno 61 PR 124 1223 GOOD yMATSEN,MULLER,PICCIONI + //////// LRL ————
ANDERSON 62 CERN CONF 836 J A ANDER SON,F S CRAWFORD + ///7///7/77 LRL
BERTANZA 62 PREPRINT D105 BERTANZA,CONNNLLY,CULWICK,EISLER + /// BNL 13 K02 BRANCHING RATIOS
{BERTANZA UNPUBLISHED,BUT RECERTIFIED BY AUTHORS,AUGUST 66)
CRAWFORD 62 CERN CONF 827 F S CRAWFORD /////17177717117827777717 LRL R1 * K02 INTO (PIO PIO PIU)/CHAKGED (PLI/(P2+4P3+P4)
R1 24 0.24 [ ANIKINA 64 CC 6766
BROWN 63 PR 130 769 BROWN,KADYK,TRILLING ,ROE + ///LRL#NMICHIGAN R1 0.31 .06 KULYUKINA 66 CC 9766
CHRETIEN 63 PR 131 2208 CHRETIEN® //// BRANDEI[S+BROWN+HARVARD+ MIT
KREISLER 64 PR 136 B 1074 M KRE[ISLER,O0 OVERSETH,J CRONIN / PRINCETON R2 % KO2 INTO (PI+ PI- P10} /CHARGED (P2)/(P2+4P3+P4)
AUERBACH 65 PRL 14 192 AUERBACN:LANDEvNANNySC(ULLIcUTO + /17 PENN
TRILLING 65 UCRL 16473 GEORGE H TRILLING ////777771777111117177 \RL R2 59 0.185 0,038 ASTIER 61 CC B8/66
(THIS IS AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONF, PAGE 115} R2 79 0.151 0.020 ADAIR 64 HBC 8/66
R2 75 0.157 0.03 0.04 LUERS 64 HBC 8/66
ALFF-STE 66 PL 21 595 ALFF-STEINBERGER yHEUER KLETNKNECHT +//CERN R2 66 0.15 0,03 0sC4 ASTBURY 1 65 CC 8766
BALTAY 66 PR 142 932 BALTAY, SANDWEISSsSTONEHILL + /// YALE+BAL R2 326 0,159 0,015 ASTBURY 2 65 CC 6/66
80TT-800 66 BERKELEY CONF, BOTT-BODENHAUSEN,DE BOUARD + 7/ CERN R2 566 0.178 0.017 GUIDONI 65 HBC 6/66
HILL 66 BERKELEY CONF, HILL,ROBINSONs SAKITT + /7 BNL+CARNEGIE R2 1729 04144 0.004 HOPKINS 65 HBC 6766
KIRSCH 66 PR 147 939 L KIRSCH,P SCHMIDY //7//7/77/7//77 COLUMBIA R2 126 0.162 0.015 HAWKINS 66 HBC 6766
R2 180 0417 0.03 KULYUKINA 66 CC 9/66
EE2 2224 SEERB KT &R
haddddd * R3 * KO2 INTO (PI MU NEUTRINO)/CHARGED (P3)/7(P2+P34P4)
R3 479 04356 0,07 LUERS 64 HBC
o R3 0439 0.08 0,10 ASTBURY 1 65 CC U766
R3 330 0.32 0.07 KULYUKINA 66 CC 9766
2 13 LONG-LIVED NEUTRAL K (498, JP=0-} I=1/2
R4 * K02 INTO (PI E NEUTRINO}/CHARGED (P43 / (P24P34P4)
13 KO02-K01 MASS DIFFERENCE (UNITS OF INVERSE KOl LIFE) R4 479 0.487 . LUERS 64 HBC
R4 0446 0,08 0.10 ASTBURY 1 65 CC 7766
] * 1.9 0.3 FITCH 61 CNTR R4 500 0.51 0.06 KULYUKINA 66 CC 9/66
] 0.84 0.29 0.21 G0OOD 61 PBC
o * 1.5 0.2 CAMERINI 62 PBC RS #* KO2 INTO (PI E NEU)/((PI E NEUM+(PI MU NEU)} P41/ P3+P4)
0 0.5 Oel CHRISTENS 63 SPRK RS 320 0,415 0,120 ASTIER 61 CC
o 0.47 0.21 AUBERT 65 P8C 6/66 R6 * K02 INTO(PI+ PI- PIU)/YUTAL (P2)/TCTAL
o 0.26 0.36 0.26 BALDO-CEOQ 65 PBC ASS.CP CONS. R6 16 0.18 STERN 64 HBC
D * 0.60 0OR LESS FITCH 65 SPRK CF. MEISNER 56 /66
RT * K02 INTO(LEPTUN PI NEUTRINO)/TOTAL (P34P4)/TOT AL
D 0.445 0.034 ALFF-STEI 66 SPRK 6766 R7 14 0.17 ALEXANDER 62 HBC
D 0.52 0.15 0.16 BALATZ 66 SPRK 9/66
n 0,480 0. 024 BOTT-BODE 66 SPRK 9/66 R8 * K02 INTO (2 GAMMA)/TOTAL {UNs 10%%-4) (P9)/TOTAL
o T2 + 0.64 0.18 CANTER 66 DBC KO SCATTER IN D2 11766 R8 1. 0. CRIEGEE 66 SPRK 8766
o 0.55 0.1 CHRISTENS 66 SPRK 6/66
) 0.72 0.15 66 SPRK IRON REGENERATOR 9/66 R9 * KO2 INTD {PI+ PI-)/CHARGED (UNIT 10%%-3) (PS5)/(P2+¢P34¢P4)
R9 45 . . CHRISTENS 64 SPRK
o + 0.62 0.16 HILL 66 DBC KO+D INTO HYPER, 9/66 R9 54 2.08 0.35 GALBRAITH 65 SPRK
o +0.35 0.15 JOVANOVIC 66 SPRK C+URANIUM REGEN. 11766 R9 1.97 0.18 CRONIN 65 SPRK 6/66
o + 0.44% 0. 06 MEHLHOP 66 SPRK 9766 R9 1.93 0426 BASILE 66 SPRK 9/66
0 59 0.65 0.30 MEISNER 1 66 HBC SEE NOTE A 6/66 R9 1.993 0.080 BOTT-BODE 66 SPRK 9766
D N + SIGN FAVORED MEISNER 2 66 HBC 9766 R9 2022 0.27 DEKKERS 66 CNTR 6/66
0 0.59 0.07 MISCHKE 66 SPRK 9/66
R10 & KO2 INTO (PI MU NEU)/(PI E NEU) (P3)/(P4)
(Tdeogran belaw) R10 0.81 0.19 AOAIR 64 HBC 6/66
—————— R10 0.78 0.15 DE BOUARD 65 CNTR
13 K02 LIFETIME (NANOSEC) {MICROSEC) R11 * K02 INTO (MUOMU-‘)ICHARGED {UNI TS 10%¢-4) (P6 )/ (P24P34P4)
R11 * 1.0 OR L ANIKINA 65 CC 6/66
T * ISSUHED DS DQ AND DELTA 1=1/72 CHAHFURQ 59 HBC R11 * 2. na I.ESS DE BOUARD 65 SPRK B/66
T 0.0 0.024 BARDON 58 CC R11 = 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF 8/66
T 15 0 051 0-024 0.013 DARHON 62 FBC R11 * 2.5 OR LESS ALFF 66 SPRK 0.90 CONF, LEVEL 9/66
T 0.054 0.0 64 SPRK R1l * 0.05 OR LESS BOTT-BODE 66 SPRK 070 CONFoLIMIT 9766
T 1700 0.061 0.015 6.0 ASYBUFY 3 65 CC

HEIGHTED RVERAGE =0.3161 +/- 0.013§
CONLEV = 0.195

SCALE = 1.26

—_
0.20]
0.18
0.10
—_—
——

0.08 —
0.0

o o o

w w w

- 8 e

(-] o o

K SHORT B.F. INTO 2 PIO

CHISG = 4.7

0.450

CHRETIEN 63
BROWN 63
BROKN 61
BAGLIN 60
CRANFORD  S9

0.5601

PBC
XB8C
XBC
PBC
HBC

SCALE = 0.9?

HWEIGHTED RVERRGE =0.4834 +/- 0.0168
CHISQ =

9.4

SHORT NASS OIF

(KOL LIFE -1)

HEIGHTED AVERRGE =2.357 +/- 0.321

CONLEV = 0.492 SCALE = 1.66 CHISQ = 8.2 CONLEV = 0,042
HISCHKE 66 SPRK 0.25 Values above of weighted
MEISNER 1 66 HBC . average, scale, etc. for
readers convenience. The
HEHLHOP 66 SPRK data were actually procw
JOUANDUIC 66 SPRK 0.20p essed by program AHR,
HILL 66 DBC which calculates its own
FUJIT 66 SPRK v?_lue(s of SCALE.“X. and
5(x) (which are different
CHRISTENS 66 SPRK
1 h 1 o
CANTER 66 08C 0.16p rom the values shown here)
BOTT-BODE 66 SPRK
BALATZ 66 SPRK
ALFF-STEI 66 SPRK 0.10
BALOD-CED 65 PBC . HILL 66 08C
AUBERT 65 PBC BEHR 66 HLBC
CHRISTENS 63 SPRK 0.06 FRANZINI 65 HBC
6000 61 PBC ANDERSON 66 HBC
Y > 0.00Q re rY *.
=3 =3 o o =3
aQ o o =3 o o
] o < 5 Q e
- =] o~ - o

K LONG RATE INTO PI+PI-PIO (10mm§ SEC-1)



16 REVIEWS OF MODERN PrysICS « JANUARY 1967
R12 * K02 INTO (PI+ PI- GAHNA‘/YOTAI. HJN! 1s 100*-3) {P101/TOTAL
R12 * 15.0 OR LESS NA 65
R12 * 3.0 OR LESS NEFKENS 66 SPRK
R13 * K02 INTO (E+ E-)/CHARGED (UNITS 10%%-4) (PT)/(P2+P3+P4)
R13 * 10.0 OR LESS ANIKINA 65 CC
R13 * 1. OR LESS DE BOUARD 65 SPRK .
R13 * 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF
R13 * 2.0 OR LESS ALFF 66 SPRK 0.90 CONF. LEVEL
R13 * 0.3 OR LESS BOTT-BODE 66 SPRK 0.70 CONF.LIMIT
R14 * K02 INTO (E HU)ICHARGED (UNITS 100-4) (P8)/ (P2+4P34P4)
R14 * 10.0 OR LES ANIKINA 65
R14 * 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF
R15 * K02 INTCIIEO PI- NEU)/(E- PI+ NEU)
R15 97 0.9 0.18 NEAGU 61 CC
R15 1. 01 0.16 LUERS 64 HBC
R15 2500 1.06 0.05 ABASHIAN 66 SPRK
R15 894 0699 0,023 KULYUKINA 66 CC
R16 * K02 INTO(MU+ Pl- NEU)I(MU— Plb NEU)
R16 3200 1.02 0. HIAN 66 SPRK
R17 #* K02 INTO IPIO Plol/TDl’AL (UNITS 10%+-3) (P11)/7T0TAL
R17 7 2 1.5 1.2 CRIEGEE 66 SPRK
R18 * K02 INTO (3PI0)/(PI4PI-PI1O) (P1}/(P2)
R18 188 2.0 0e6 ALEKSANYA 64 FBC
*EE4S
REFERENCE S
13 LONG-LIVED NEUTRAL K (498, JP=0-} 1=1/2

BARCON 58 ANP 5 156 M BARDON, K LANDE,L LEDERMAN //COLUMBIA#BNL
CRAWFORD 59 PRL 2 361 CRAWFORDy CRESTI yDOUGLASS+GO0D + ////77 LRL
ASTIER 61 AIX CONF 1 227 ASTIER,BLASKOVIC,RIVET,SIAUD 4/// PARIS+EP
FITCH 61 NC 22 1160 V FITCH,P PIROUE,R PERKINS ///// PRINCETON
G0oD 61 PR 124 1223 GOODyMATSEN ,MULLER,PICCIONI ,PONELL +// LRL
ALEXANDE 62 PRL 9 69 G ALEXANDER,S ALMEIDA,F CRAWFORD ///// LRL
CAMERINI 62 PR 128 362 CAMERINIyFRY,GATDOS ¢BIRGEELY +///WISC+LRL
DARMON 62 PL 3 57 J DARMON+A ROUSSET9J SIX /////77///PARIS+EP
JOVANOVI 63 BNL CONF 42 JOVANOVIC »FISCHER,BURRIS + // BNL#MARYLAND
ACAIR 64 PL 12 67 R K ADAIR,L B LEIPUNER ////////7/ YALE+BNL
ALEKSANY 64 CUBNA 2 102 ALEKSANYAN,ALTKHANYAN, VARTAZARYAN+// EREVAN

SFE ALSO JETP 19 1019 ALEKSANYAN+/7/ LEBEDEV+MOS ENG PHYS#EREVAN
ANIKINA 64 JETP 19 42 ANIKINA»ZHURAVLEVA+//GEORG ACAD SCI+ DUBNA
CHRISTEN 64 PRL 13 138 CHRISTENSONyCRONIN,FITCH,TURLAY //PRINCETN
FUJIT 64 PRL 13 253 FUJIT,JNVANOVICH, TURKOT , ZORN //BAL+MARYLND
LUERS &4 PR 133 8 1276 LUERS,MITTRAoWILLISyYAMAMOYO ///7///77 BNL
STERN 64 PRL 12 459 STERN,BINFORD s LIND+ANDERSON + /// WISC+LRL
ANIKINA 55 JINR P 2488 ANTKINA ,VARDENGA s ZHURAVLEVA 4 KOT LYA+// DUBNA
ANDERSON 65 PRL 14 475 ANDERSON, CRAWFORD sGOLDENsSTERN +//LRL+WISC
ASTBURYL 65 PL 16 80 ASTBURY,FINOCCHIARD,BEUSCH + / CERN+ZURICH
ASTBURY2 65 PL 18 175 ASTBURYyMICHELINI,BEUSCH + /// CERN+ZURICH
ASTBURY3 65 PL 18 178 ASTBURY,MICHELINI 4BEUSCH + /// CERN+ZURICH
AUBERT 65 PL 17 59 AUBERT,BEHR yCANAVAN,CHOUNET+/// PARIS+0RS AY
AUERBACH 65 PRL 14 192 AUERBACH¢ LANDE yMANN,SCIULLT # ////7// PENNA
BALDO-CE 65 NC 38 684 BALDO-CEOLIN,CALIMANI,CIAMPOLILLQ + /PADVA
BEHR 65 ARGnNNE CﬂNF 59 BEHR,BRISSON,BELLOTTI# // EP+MILANO+PADOVA
CHRISTEN 65 PR 14 CHRISTENSON,CRONIN,FITCH,TURLAY//PRINCETON

(CHR ISTENSON 65 HAS BEEN CORRECTED FOR INTERFERENCE BY FITCH 65, FOOTNOTE)
CRONIN 65 ARGDNNF CDNF 17 FITCH,ROTHyRUSS, VERNON-TO BE PUB/PRINCET ON
DE BOUAR 65 PL 15 DE BOUARD yDEKKERS ySCHARFF+//CERN+ORS AY +MPT
FITCH 65 PRL 15 73 FITCHyROTH yRUSSVERNON //7///7// PRINCETOV
FRANZINT 65 PR 140 B 127 FRANZINI, KIRSCHsPLANO + / COLUMBIA+RUTGERS
GALBRAIT 65 PRL 14 383 GALBRAT TH ,MANNING » JONES 4//AERE+BRIST+RHEL
GUIDONT 65 ARGONNE CONF 49 +BARNES,FOELSCHE sFERBELFIRESTO#//BNL+YALE
HOPKINS 65 ARGONNE CONF 67 H W K HOPKINSsBACONJEISLER // VAND+RUTGERS
MESTVIRI 65 JINR P 2449 MESTVIRISHVILI yNYAGU,PETRQV yRUSAKOV+//JINR
TRILLING 65 UCRL 16473 GEORGE H YRILLING ////7/77171111177177 LRL

(THIS IS AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONFy PAGE 115)
ALFF 66 PL 21 595 ALFF- STEINBERGFR'HEUER'RUBBIA + J71 CERN
BALATZ 66 BERKELEY CONFo. BALATZ,BEREZIN 7/ ITEP
BASILE 66 BALATON CONF BASlvaCRONIN'TNEVENEY + 7/ SACLAY
BEHR 66 BERKELEY 28 BEHR yBRISSON,RALDO CEOLIN,AUBERT+/PADUA, EP
eNTT-BOD 66 PL 23 277 BOTT-BODE NHAUSEN,DE BOUARD,CASSEL+ // CERY
CANTER 66 PRL 17 94 +CHO,ENGLERyFISK,HILL + /7 CARNEGIE#BANL
CHO 66 BERKELEY CGNF CHO,CANTER,DRALLE ,ENGLER,FISK+ // CARN#BNL
CRIEGEE 6€& PRL 17 15 +FOXyFRAUENFELDER yHANSON, MOSCAT +// ILLINOIS
DEKKERS 66 THESIS BRUSSELS D DEKKERS & ////777111/7/11711771777]1 CERN
FUuJIl 66 PRL 13 253 UJI]yJﬂvANﬂVXCNvTURKDT'ZURNIIBNL#HARVLAND

(FUJII 6¢& IS THE CORRECTED VALUE GIVEN B8Y JOVANOVICH+ 661
GOLDEN 66 BERKELEY 2B R4GOLDEN) Fe CRAWFORD ¢ De STERN / LRL
HAWKINS 66 PL 21 238 C J B HAWKINS I/lI/IIIIIII/III/IIIIII YALE
HILL 66 BERKELEY CONFo HILL,ROBINSON,SAKITT + /7 BNL+CARNEGIE
JOVANQVI 66 PRL 17 1075 JOVANOVICH,FUJIT 4 TURKOT4ZORN +//BNL+MD+MIT
KULYUKIN 66 BERKELEY 28 KULYUKINA yMESTVIRISHVILI yNEAGU, PETR#//JINR
MEISNER]L 66 PRL 16 278 G W MEISNER,B B CRAWFORD,F CRAWFCRD // LRL
MEISNER2 66 PRL 17 492 G MEISNER,B8 CRAWFORD,F CRAWFORD ////// LRL
MEHLHOP 66 BERKELEY CONFe MEHLHOP 4300D,PICCIONI + LA JOLLA
MISCHKE 66 BERKELEY CONF, + ABASHIAN,ABRAMS,CARPENTER + // ILLINOIS
NEFKENS 66 PL 19 706 NEFKENS,ABASHIAN,ABRAMS CARPENTER+ /// ILL
HEEIES
Raadll]

7) 14 ETA (5494JPG=0-+¢) =0

14 ETA MASS (MEV)

M 53 545.0 1.2 BASTIEN 62 HBC
M 35 546.0 40 PICKUP 62 HBC
M 91 548.0 1.0 ALFF 62 HBC
L] 54943 2.9 DELCOURT 63 CNTR
M 148 549.0 0.7 FOELSCHE 64 HBC
M 325 552.0 3.0 KRAEMER 64 DBC
M 548,2 0.65 FOSTER3 65 HBC
L] 250 55240 4s0 JAMES 66 HBC

!

9/66

6766
8766

7766
6/66

14 ETA WIDTH (MEV)

W * 91 10.0 OR LESS ALFF 62 HBC
W * 325 16,0 OR LESS KRAMER 64 DBC
W % 148 10.0 OR LESS FOELSCHE 64 HBC
W % 31 12,0 OR LESS JAMES 66 HBC 6766
L] * 4.0 OR LESS BALTAY 66 DBC T766
N1 * EVA INTO THO GAMMAS, PARTIAL WIDTH
Wl * BETHEEN 0«3 AND 3.0 KEV LUEBBELSM 66 SPRK 9/66
14 ETA PARTIAL DECAY MODES
PL ETA INTO 2GAMMA S 0s O
P2 ETA INTO 3PIO S 95 95 9
P3 ETA INTO PI+ PI- PIO S 85 8S 9
P4 ETA INTO PI+ PI- GAMMA S 85 85 0
P5 ETA INTO E4E-PIO VIOLATES C IN E.M.1, S 95 35 3
P6 ETA INTO E+E-PI4PI- S 85 85 35 3
P7 ETA INTO PIO 2GAMMA S 95 05 0
P8 ETA INTO E+E-GAMMA S 35 35 0
P9 ETA INTO 2P [0 GAMMA VIOLATES C S 95 95 0
14 ETA BRANCHING RATIOS
(P9) IS ASSUMED = O IN ALL RATIOS
Rl * ETA INTO NEUTRALS/CHARGED (P14P24PT1/(P3¢P4)
R1 N 10 2.5 1.0 PICKUP 62 HBC
R1 N 53 3420 1.26 BASTIEN 62 HARC
R1 N 2.7 0.8 SHAFER 62 HBC
R1 z 6 .9 BUSCHBECK.63 HBC /66
RL N 280 1. JAMES 66 HBC 6766
N THIS EXPER[MENT HAS NOT BEEN USED [N COMPUTING THE AVERAGES
N AS IT WAS UNABLE TO CLEARLY SEPARATE PARTIAL MODES (3) AND (4)
N FROM EACH OTHER. THE REPORTED VALUE THUS PROBABLY CONTAINS
N SOME (UNKNOWN) FRACTION OF MODE (4), AS POINTED OUT BY E.C. FOWLER
R2 * ETA INTO ZGAHHAI(;\MRGEB tP1)/(P3+P4)
R2 0499 0.48 CRAWFORD 63 HBC
R3 # ETA INTD PIO 2GAMMA/NEUTRALS (PT}/ (P14P24PT}
R3 0.3 2072 D1 GIUGNO 66 CNTR ERRCR DOUBLED 6766
* THE ERRORS OF DIGIUGNO+ 66 HAVE BEEN INCREASED BY A FACTCR
* OF TWOy TO TAKE INTO ACCOUNT POSSIBLE SYSTEMATIC ERRORS, AS
* SUGEESTED BY THE AUTHORS.
R3 19 «08 GRUNHAUS 66 SPRK T/66
R4 * ETA INTO (PI+ PI- GAMMA)/(P[O PI- PIO) (P4)/ (P3)
R4 O.14 FDELSCHE 64 HBC
Ré M 24 0.73 O.Z AULT 64 DBC
M ThIS EXPER IMENT HAS NOT BEEN INCLUDED IN YHE AVERAGES SINCE
M IT IS NOT CLEAR THAT THEIR CLASS B EVENTS ARE ACTUALLY FROM ETAS.
R4 0.30 o.nb CRAWFORDL 66 HBC 6766
R4 N 9 PAULL 64 DBC 6766
R4 N THE PAULI VALUE BASED ON ONLY 9 EVENTS IS DUE TO CRAWFORDL 66
R4 .10 .10 RAEMER 64 DBC 7/66
R4 «196 »041 FUS'ER3 65 HBC 1766
RS * ETA INTO 3P10/(PI+ PI- PIO} P21/ (P3)
S FOR THIS RATIO, SEE NOTES ON TABLE S FOLLOWING THIS LISTING
RS S 0.83 0.32 CRAWFORD 63 HBC ASSUM.PT/P2 = 0 7/66
RS S 2.0 1.0 FOELSCHE 64 HBC ASSUM.PT/P2 = 0  7/66
RS S 0.90 0.24 FOSTER1 65 HBC ASSUM.P7/P2 = 0 T/66
RS N 0.38 0.15 CRAWFORD2 66 HBC ASSUM.(P7)/(P21=1.8 6766
R5 N 0.41 0.11 FOSTERL 65 HBC ASSUMJ(PT)/(P2)=1.8 6/66
N GIVEN BY CRAWFORD2 66
R6 * ETA INTO 2GAMMA/3PIO P11/ (P2)
R6 * l 0.3 OR LESS CHRETIEN 62 PBC
R6 S 1. 0. MULLER 63 DBC ASSUM.PT/P2 = 0 7/66
+ S FOR PRECEDING CARD' SEE NDTES ON TABEL S FOLLOWING THIS LISTING.
R6 * 2438 OR MO STRUGALSKI 66 HULBC 766
RT * ETA INTO 2GAMMA/(PI+ PI- PO) (P1Y/(P3}
R7 1.61 0439 FOSTER 64 HBC
R8 * ETA INTO NEUTRAL/(PI+ PI- PIO) (P1+P24PT7)/(P3}
R8 280 3.6 0.8 KRAEHER 64 DBC
R8 3.8 1.1 AULT 64 DBC 7766
R8 2.89 0456 ALFF STET 66 HBC 9766
R9 * ETA INTO (EOE—PIO)/(PIOP(—PIOI (UN!TS 10%%-2) (P5)7(P3)
R9 & LESS THAN 1.1 1.1 RICE 65 HBC
R9 * 0.77 OR LESS FDSTERZ 65 HBC
R ¥ 0445 OR LESS BAGLIN 66 HLBC 0.9 CONF LEVEL 9766
R10 * ETA INTO (E+E-PI+PI-)/TOTAL (UNITS 10%4-2) (P6)/TOTAL
R10 * 047 OR LESS RITTENBER 65 HBC 6766
R11 * ETA INTO (E+E-PI+PI- )/(P[&P]-GAHMA) 1P617 (P4)
R11 026 0.026 ROSSMAN 66 HBC 6/66
R12 * ETA INTO 2 GAMMA/NEUTRALS (P1)/(P14P2+PT)
R12 04416 0.044 DI GIUGND 66 CNTR ERRCR DOUBLED 6766
R12 47 <06 GRUNHAUS 66 SPRK /66
R13 % ETA INTO 3PIO/NEUTRALS {P21/7(PL+P2+PT)
R13 0.209 54 DI GIUGND 66 CNTR ERRCR DOUBLED 6766
R13 .34 «04 GRUNHAUS 66 SPRK 1766
R14 ® ETA INTO PID 2GAMMA/2GAMMA (PTYI/7(P1) 7766
R14 * «5 DR LESS WAHLIG 66 SPRK «9 CONF LEVL /66
R14 0.86 0,47 STRUGALSK 66 HLBC 9766
R15 * ETA INTO (E'E PlO)/YUTAL {P51/TCTAL 7766
R15 * 0.7 OR LE RITTENBER 65 HBC 6/66
R16 * ETA INTO 2GAMMA/(3PL0 + PIO 2GAMMA) (P1)/ (P2+PT)
R16 0.80 «25 BACCI 63 CNTR 7766
14 ETA C-NONCONSERVING DECAY PARAMETER
A nECAv ASYMHETRY PARAHETER FOR PI+ PI- PIO
A 51 7.2 2. BALTAY 66 DBC 8/66
A 565 441 4.1 FOWLER 66 HBC 8/66
A 705 =640 4.0 RUTH-SACL 66 HBC 8/66
A 10665 0.3 1.0 FINOCCHIA 66 SPRK 8/66
A 1300 58 3.4 OTHERS 66 HBC 8766
(Ideogram on next vege)
B l:icAY ASYMMETRY PARAMETER FOR PI+ PI- GAMMA
8 0.17 CRAWFORD1 66 HBC 11766

ELT T

**




WEIGHTED RUERAGE =1.19 +/-'1.43

SCALE = 1.66  CHISO = 11.0 CONLEY = 0.027
0.25}
0.20f
0.15p
g.20p OTHERS 66 HBC
N FINOCCHIA 66 SPRK
RUTH-SACL 66 HBC
0.05p FOMLER 66 HBC
[ S S—
: BALTRY 66 DBC
0.0Q o ot > s
e 2 S e S
E T w 4 £

)
ETA C-NONCONSERVING DECAY PARAM. PERCENT

REFERENCE S
14 ETA(569,JPG=0-4}I=0

PEVSNER 61 PRL 7 421 PEVSNER yKRAEMER y NUSSBAUMRICHARDSON +//3H)
ALFF 62 PRL 9 322 ALFF 4BERLEY COLLEYBRUGGER +///COL+RUTGERS
BASTIEN 62 PRL 8 114 BASTIEN BERGE yDAHLFERRO-LUZZT + ////7 LRL
CHRETIEN 6Z PRL 9 127 CHRETIEN+ //BR ARD+NIT+PADOV
PICKUP 62 PRL 8 329 € PICKUP,ROBINSON,SALANT ///// NRC4CAN+BNL
SHAFER 62 CERN CONF 307 J SHAFER,FERRO-LUZZI,MURRAY + //7// UCHLRL
BACCI 63 PRL 11 37 BACCI,PENSO4SALVINI + //ROME U+CNEN FRASCA
BUSCHBEC 63 SIENA CONF 1 166 BUSCHBECK-CZAPP,COOPER + //VIENNA+CERN#AMS
CRAWFORD 63 PRL 10 546 F S CRAWORD,LLOYD,FONLER /////// LRL+DUKE
DELCOURT 62 PL 7 215 DELCOURT,LEFRANCCIS4PEREZ Y JORBA+// ORSAY
MULLER 63 SIENA CONF 99 MULLERsPAULI + //LPCHE4SACLAY IF+ROME+INFN
FOELSCHE 64 PR 134 B 1138 H W FOELSCHE,H L KRAYBILL /////7////17 YALE
KRAEMER 64 PR 136 8 496, KRAEMER yMADANSKY,FIELDS + // JHU+NW U+WOOD
PAULT 64 PL 13 351 E PAULI A MULLER ///777//77//1 LPCHE+SACLAY
PRICE 65 PRL 15 123 LR, PRICE yFaSe CRAWFORD
FOSTERL 65 PR 138 B 652 FOSTER,PE TERS,MEER y LOEFFLER #//WISC+PURDUE
FOSTER2 65 ATHENS FOSTER,GOOD ,MEER J/WISCONSIN
FOSTER3 65 THESIS M.C.FOSTER //WISCONS IN
RITTENBE 65 PRL 15 556 RITTENBERG,KALBFLEISCH /7777717777 LRL+BNL
ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER yBERLE Y+//COLUMBI A+RUTGERS
BAGL IN 66 BERKELEY CONF BAGLIN,BE ZAGUET,0EGRANGE+ // EC.POLYT4LRL
ALSC 66 PL 22 219 BAGLIN¢BE ZAGUET +DEGRANGE+ // EC.POLYT+LRL
BALTAY 6¢& PRL 16 1224 +FRANZINI 4KIM,KIRSCH+/COLUMBI A+STONY BROOK
CRAWFRD1 66 PRL 16 333 FaS.CRAWFORD,L,R. PRICE J/LRL
CRAWFRC2 66 PRL 16 907 F S CRAWFORD,L LLOYD,E FOWLER  //LRL4DUKE
DIGIUGNO 66 PRL 16 767 DIGTUGNOsGIORGI ySILVESTRI+//NAP+TRST+FRASC
JAMES 66 PR 142 896 F E JAMES,H L KRAYBILL /////////7 YALE+BNL
GROSSMAN €6 PR 146 993 R GROSSMAN,L PRICE,F CRAWFORD //////// LRL
GRUNHAUS 66 THESIS JaGRUNHAUS /7COLUMBIA
LUEBBELS 66 BERKELEY 8A LUEBBEL SMEYER+ /7 BONN+
STRUGALS 66 BERK CONF STRUGAL SKI yCHUVILE » 1 VANOVSKAJA, ¢ //DUBNA
WAHLIG 66 PRL 17 221 WAHLIG» S#IBATA yMANNELLI //MIT+PISA
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
BASTIEN 62 PRL 8 114 BASTIEN,BERGEyDAHL +FERRO-LUZZT JMILLER+/LRL
CARMONY 62 PRL 8 117 D CARMONY A ROSENFELD,VAN DE WALLE ///7 LRL
ROSENFEL 62 PRL 8 293 A ROSENFELDyD CARMONY,VAN DE WALLE /// LRL
REFERENCES ON ETA ASYMME TRY PARAMETERS
BALTAY 66 PRL 16 1224 BALTAY,FRANZINI sKIMsKIRSCH+/COLUM#STONY BK
CRAWFRDLl 66 PRL 16 333 FeS«CRAWFORDsLeRe PRICE J/LRL
OTHERS 66 PR 149 1044 COLUMBIA,LRL,PURDUE yWISCONSIN,YALE
FOWL ER 66 BAPS 11 380 E.C.FONWLER /7 DUKE
FINOCCHI 66 BERKELEY CONF FINODCCHIARO,CNOPS,MULLER+//CERN+ZUR+SACL AY
RUTH-SAC 66 BERKELEY CONF RUTHEFNRD~-SACLAY COLLABORATION
ses29
e
p 16 PROTON (938,J=1/2) 1=1/2
16 PROTON MASS (MEV)
L] 938,256 0,005 COHEN 65 RVUE
———
16 PROTON LIFETIME (UNITS 10%#26 YR)
T * OVER 1.5 BACKENSTO 60 CNTR
T * OVER 60.0 KROPP 65 CNTR
16 PROTON MAGNET, MOMENT(E/2HP)
LL} 2.792763 0.0C0030 COHEN 65 RVUE
AEERES
REFERENCE S

BACKENST 60 NC 16 749

COHEN
KROPP

SEeres

65
65

RMP 37 537
PR 137 B 740

16 PROTON (938,4=1/2) 1=1/2

BACKENSTOSS,FRAUENFELDER,HYAMS & //// CERN
E R COHENy J W M DUMOND //// NAASC+CALTECH
W R KROPP,F REINES ///CASE INST TECHNOLOGY

L

7768

6/664

/66

ROSENFELD ET AL. Data on Particles and Resonant States 17

n 17 NEUTRON (939,J=1/2) 1=1/2
17 NEUTRON-PROTON MASS DIF. (NEV)
] 1.2939 0.0004 BONDELID 60 CNTR
] 1.2933 0.,0001 SALGO 64 CNTR
17 NEUTRON LIFETIME (UNITS 10%#3 SEC)
T 1.01 0.03 0.03 SOSNOVSKI 59 PILE
17 NEUTRON MAGNETIC MOMENT (MAGNETONS,938.2 MEV)
MM =1.913148 0,000066 COHEN 56 SPECIAL 66
E Tt
REFERENCE S
17 NEUTRON (939,J=1/2}) I=1/2
COHEN 56 PR 104 283 V W COHENs CORNGOLDs RAMSEY // BNL+HARVARD
SOSNOVSK 59 JETP 9 717 SOSNOVSKI I 4 SPI VAK,PROKOFEY + // [AE MOSCO4
BONDELID 60 PR 120 887 BONDEL 1D+ BUTLER ¢KENNEDY +//USNRL+CATH UNIV
SALGO 64 NP 53 457 R SALGO, STAUB, WINKLER, ZAMBONI // ZURICH
COHEN 65 RMP 37 537 E R COHEN,DUMOND ////7 NAASC+CAL INST TECH
Laddia]
LTy

.A. 18 LAMBDA (1115,JP=1/2+) 1=0
Hyperon Masses

For the A mass, there is a large discrepancy between
the measurement 6f SCHMIDT 65 and the emulsion measure -
ments reviewed by BHOWMIK 63. The former determination
used range measurements in a hydrogen bubble chamber,

The I~ mass of SCHMIDT 65 (1196.53+0.24 MeV) also
obtained using HBC range measurements, is also in disagree-
ment with previous emulsion determinations and with the one,
by the same author, which does not use range measurements.
Therefore, as a temporary procédure, we do not include any
determinations of absolute masses which use range measure-
ments in HBC. BURNSTEIN 64 has two sorts of measurements:
absolute masses which again depend on HBC ranges, and mass
differences; we have used only the latter, Both authors, P.
Schmidt and G. Snow (representing Burnstein et al. ) agree
with this procedure,

18 LAMBDA MASS (MEV)

M * 25 1115.06 0441 ARMENTERD 62 HBC ERROR IS STATIS.

L * 1115.27 0.36 BALTAY 62 HBC ERROR IS STATIS.

L 1115.44 0,12 BHOWMIK 63 RVUE ¢ SEE NOTE L BELOW

L] L ABOVE'LAMBDA MASS HAS BEEN RAISED 35 KEV TO ACCOUNT FOR 46 KEV

L INCREASE IN PROTON MASS AND 11 KEV DECREASE IN CHARGED PIQON MASS.

M * 15.4 0.2 BADIER 64 HBC ERROR IS STATIS. 6766

L] * 635 1115.86 0.09 BALTAY 65 HBC ERROR IS STATIS. 6766

L] N 1115.61 0,07 SCHMIDT 65 HBC 9/66

M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS

L 1115.6 0u% LONDON 66 HBC 6/66
18 LAMBDA LIFETIME (UNITS 10%#-10)

T v s 0445 0.38 BLUMENFEL 58 CC

T 188 0.21 0.21 BOLDT 58 C€C

T u 61 0.46 0.31 BROWN 58 PBC

T U 40 0.78 0.51 COOPER 58 C€C

T U 454 C.15 0.13 EISLER 58 HBC

T 825 0.16 0.16 CRAWFORD 59 HBC

T 140 0.29 0.27 BOWEN 60 CC

T U 748 0.11 0.11 BERTANZA 62 HBC

T 186 0.28 0,20 C-C CHANG 62 HBC

T U 3447 0,08 FUNG 62 PBC 6766

T 799 0.11 0.11 HUMPHREY 62 HBC

T 2239 0.06 0.06 BLOCK 63 HEBC

T 706 0.20 CHRETIEN 63 PBC

T 79% 0.09 HUBBARD 64 HAC

T 2260 0.10 KREISLER 64 SPRK

T 1378 0.07 SCHWARTZ 64 HBC

T 635 BALTAY 65 HBC 6/66

T 2534 HILL 65 SPRK

T 916 BURAN 66 HLBC 6/66

T 2213 0,054 ENGELMANN 66 HBC 9/66

T U UNPUBLISHED MEASUREMENTS (EXCEPT THESES) NOT INCLUDED IN AVERAGE 7766

mmem memmmmme —omemmnn {1de0gTam on mext page)

18 LAMBDA MAGMETIC MOMENT (MAGNETONS 938426 MEV)

MM ~1.5 0.5 cooL 62 SPRK

L] . .0.0 0.6 KERNAN 63 CC

LL 8553 ~1.37 0,72 ANDERSON 64 HBC

MM 151 =045 0.28 CHARRIERE 65 EMUL

LL] =0.75 0.19 HILL 66 SPRK 9/66

18 LAMBDA PARTIAL DECAY MODES

Pl LAMBDA INTO PROTON PI- S16S 8
P2 LAMBDA INTO NEUTRON PLO S17s 9
P3 LAMBDA INTO PROTON MU- NEUTRING S16S 4S 2
P4 LAMBDA INTO PROTON €~ NEUTRINO S16S 35 1
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18 LAMBDA BRANCHING RATIOS
R1 % LAMBDA INU’! (P PI-)/{(P PI=)+(N PIO)) (P1)/(PL+P2}
R1 627 0,031 CRAWFORD 59 HBC
R1 0.65 0.05 COLUMBIA 60 HBC
R1 903 0.643 0.016 HUMPHREY 62 HBC
R1 0.685 0,017 ANDERSON 62 HBC
(Ideogram below.
R2 * LAMBDA le (N PIO)/ZC{P PI-)+(N PIO)) (P2)/(PL+P2)
R2 .23 09 EISLER 57 PBC
R2 0.43 0.14 CRAWFORD 59 HBC
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
R3 * LAMBDA INTO (P E- NEU)/TOTAL (UN‘TS 10%%-3) P41/ (PL+P2)
R3 15 2.0 0.5 UMPHREY 61 RVUE
R3 a 2.9 1.5 1.2 AlJBERT 62 FBC
R3 150 0.82 0,12 0.13 ELY 63 FBC
R3 20 1.55 0.34 LIND 64 HBC
R3 102 0.78 0.12 BAGLIN 64 FBC
(Ideogram below)
R4 % LAMBDA INTO (P MU- NEU)/TOTAL IUNIY§ 10%&-4) (P3)/(P14P2)
R4 * 1 0.2 OR GREATER 000 62 HBC
R4 = 1 1. 0 OR LESS ALSTDN 63 HBC
R4 * 1o OR LESS KERNAN 64 FBC
R4 = EETHEEN 1 3 AND 6.0 LIND 64 HBC
R4 0.7 LIND 64 RVUE 7766
R4 2 1.5 1.2 RONNE 64 FBC
18 LAMBDA DECAY PARAMETERS
A~ * ALPHA LAHBDA— (LAMBDA INTO PI- PROTON)
A~ CRONIN 63 CNTR 6/66
A- 2529 0 747 0,036 MERRTILL 66 HBC FROM XI- DECAY 6/69
A- 4660 0,655 0,025 OVERSETH 66 SPRK LAMBDA FROM PI-P  9/66
A- = 0.663 0.022 BERGE 66 RVUE INCLUDES ALL ABOVE 9/66
A0 * ALPHAO /ALPHA- FOR LAMBDA (L lNV() PIO N/L INTO PI- P)
A0 1.10 0.27 60 CNTR
AE ALPHA LAHBDA E- (LAMRDA lNYU PRUTON E- NEUTRING)
AE RLI 65 SPR 7766
F- % PHI ANGLE (TAN(PNII=BETA/GAH‘|A) CDEGRFE)
F- 3. 17.0 63 SPRK LAMBDA FROM PI-P
F- 4660 6.0 7.5 UVERSETH 66 SPRK LAMBDA FROM PI-P 9/66
e FEREEERER
REFERENCE S
18 LAMBDA (1115,J4P=1/2+) I=0
EISLER ° 57 NC 5 1700 ETSLER,PLAND,SAMIOS,SCHWARTZ + //CDLUM+BNL
BLUMENFE 58 CERN CONF 270 H BLUMENFELD,W CHINOWSKY,L LEDERMAN//COLUM
BOLDT 58 PRL 1 148 E BOLDT,D O CALOWELL.Y PAL /////71/7/// MIT
BROWN 58 CERN CONF 270 BROWNsGLA SER GRAVES ,PERL,CRONIN + // MICH
COOP ER 58 CERN CONF 270 W A CODPER,H FILTHUTH ¢ ///// JUNGFRAUJOCH
EISLER 58 CERN CONF 270 F EISLER,PLANO,BASSI + // BNL+COLUM#BOL+PI
CRAWFORD 5% PRL 2 266 CRAWFORDsCRESTI yDOUGLASS,GOOD + ///// LR
BAGL IN 60 NC 18 1043 BAGLINsBLOCHBRTSSON,HENNESSY + //PARIS-EP
BOWEN 60 PR 119 2030 BOWEN,HARDY,REYNOLDS ,SUN ¢ ///// PRINCETON
CORK 60 PR 120 1000 CORK ¢KERTH ¢ WENZEL,CRONIN,COOL //LRL+PR+BNL
COLUMBIA 60 ROCH CONF 726 M SCHWARTZ & //////771/7/7/77/1/77 COLUMBIA
HUMPHREY 61 PRL 6 478 HUMPHRE Yy KIRZyROSENFELD,RHEE + //LRL4SYRAC
ANDERSON 62 CERN CONF 832 ANDERSON, CRAWFORD GOLDEN,LLOYD + ///// LRL
ARMENTER 62 CERN CONF 236 ARMENTERO S+ /CERN+EP + LONDON+B RM+CEN~S ACL AY
AUBERT 62 NC 25 479 AUBERTY,BRISSON,HENNESSY,SIX + /// PARIS-EP
BALTAY 62 CERN CONF 233 BALTAY,FOWLER s SANDWEISS +CULWICK#//YALE+BNL
BERTANZA 62 PREPRINT D105 BERTANZA,CONNOLLY,CULWICK,EISLER + /// BN
CHANG 62 THESIS DUKE CHUEN CHUEN CHANG /7////777/11/771771// DUKE
cooL 62 PR 127 2223 COOLHILL yMARSHALL ¢ ///// BNL* MITH#NYU#+ANL
FUNG 62 BAPS 7 619 SUN YLU FUNG ///7/77777771/177/1/77/77 LRL
GOoD 62 PRL 9 518 M L GOODsV G LIND //7/777/777/7/7/ WISCONSIN
HUMPHREY 62 PR 127 1305 W E HUMPHREY,R R ROSS ///7//77111/1177 LRL
ALSTON 63 UCRL 10926 ALSTON,KIRZ ¢NEUFELD ySOLMITZ,WOHLMUT /7 LRL
RERGE €2 THESIS lBERKELFYl J PETER BERGE ///////711/71717711/1717/ LRL
BHOWMIK 63 NC 14 8 BHOWMIK O P GOYAL ////717//7177777/ OELHI
BLOCK 63 PR 130 766 BLOCKGESSAROLI 4RATTI ,KIKUCHI + //NW+BLGNA
BROWN 63 PR 130 769 BROWNsKAD YKy TRILLING ,ROE ¢ ///LRL+MICHIGAN
CHRETIEN 63 PR 131 2208 CHRE TIEN, CROUCH+ ///BRAND#+BROWN+H ARV ARD+MIT
CRONIN 63 PR 129 1795 J W CRONINsO E OVERSETH //////// PRINCETON
ELY 63 PR 131 868 ELY,GIDAL ,KALMUS,OSWALD s POWELL + ///// LRL
KERNAN 63 PR 129 870 KERNAN,NOVEY ,WARSHAW,WATTENBERG // ANL+ILL
ANCERSON 64 PRL 13 167 J A ANDERSON,F S CRAWFORD ////////177/ LRL
BADIER 64 DUBNA CONF 1 593 BADIER,BARLOUTAUD + //////EP+SACLAY+AMSTDY
BAGLIN 64 NC 35 977 BAGLIN,BI NGHAM+ //EP+CERN+UC LOND+RHEL+BERG
HUBBARD 64 PR 135 8 183 HUBBARD ¢BERGE yKALBFLEI SCH,SHAFER + /// LRL
KERNAN 64 PR 133 B 1271 KERNAN,POWELL , SANDLER + //LRL#UN-COLL-LOND

WEIGHTED AVERAGE =0.35844 +/- 0.00561

SCALE

HEIGHTED RAVERAGE =0.6579

KREISLER
L IND

RONNE
SCHWARTZ

BALTAY

B ARLOW
CHARR TER
HILL
SCHMIDT

BERGE

BURAN
ENGELMAN

CFa
OVERSUTH

64
64

64

65
65
65
68
65

68
66
66
66
66
66

6
66

PR 136 8 1074
PR 135 8 1483

PL 11 357
UCRL 11360 THESLS

PR 140 B 1021

PL 18
PL 15 66
PRL 15 85

PR 140 B 1328

BERKELEY CONF.
PL 20 318
BERKELEY CONF.
BERKELEY CONF
PR 143 1034
BERKELEY CONF

6 UCRL 16455

BERKELEY CONF

M N KREISLER,0 OVERSETH,J CRONIN ///PRINCE
LIND,BINFORD +GOOO+STERN //////// WISCONSIN
RONNE+ /// CERN+EP+UCOL-LONDON+UNIV.BERGEN
JOSEPH ADAM SCHWARTZ ////777111117/71717 LRL

BALTAY, SANOWEISS,CULWICK,KOPP ¢ //YALE+BNL.
J BARLOW,BLAIR ,DUKE ¢ MANN+//CERN+RUTH4+PENNA
CHARRIERE yGIBSON+ //// EPUL+BRIST+CERN#MPI
D A HILLsK K LY JL22777772777777717771 MIT
P SCHMIOT ////7/71171771717717/71/7 COLUMBIA

BERGE,CABIBBO // RVUE
BURAN,EIVINDSON,SKJEGGESTAD,TOFTE + //0SLO
ENGELHANN.FILTHUYH.ALEXANUEROINE]DBGQHEID‘
HILL,LI +JENKINS,KYCTA,RUDERMAN

LONDON, RAU'GOLDBERG-L[CNTHANOIIBNL'SVRACUS
MERRKLLvSHAFERvBERGE

DFANE MERRILL (THESIS, BERKELEY}) ///// I.RL
O.E OVERSETH, R F ROTH//MICHIGAN+PRINCETON

ahas ey

LETTYE

2-1-

EREERRREE

19 SIGMA+ (1189,P=1/24) I=1
19  SIGMA+ MASS (MEV)
M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS
M 144 1189.38 0.15 BARKAS 63 EMUL + SEE NCTE S BELOW
v 58 1189,48 0.22 BHOWMIK 64 EMUL ¢ SEE NOTE S BELOW
M S ABOVE SIGMA+ MASSES HAVE BEEN RAISED 30 KEV TO ACCOUNT FOR 46 KEV
S INCREASE IN PROTON MASS AND 21 KEV DECREASE IN PION MASS
] 1189.59 0.11 SCHMIDT 65 HBC 9766
19 SIGMA+ LIFETIME (UNITS 10%#-10)
T e GLASER 58 RVUE
T 127 0.98 0.16 0.12 PUSCHEL 60 EMUL
T 41 0.82 0.34 0.20 EVANS 60 EMUL
T 117 0.85 0.14 0.11 FREDEN 60 EMUL
T 54 0.80 0.10 0,067 KAPLON 60 EMUL
T 23 0.76 0.22 0.14 CHIESA 61 EMUL
T 49 0.75 0.13 0,09 BERTHELOT 61 PBC
T 140 0.82 0.10 0,08 BARKAS 61 EMUL
T 192 0.749 0.056 0,052 GRARD 62 HBC
T 456 0.765 0.04 0.04 HUMPHREY 62 HBC
T 203 0.84 0.12 0.C8 BHOWMIK 64 EMUL .
T 181 0.84 0.09 BALTAY 65 HBC 6766
T 900 0.76 0,03 CARAYANND 65 HBC 6766
T 0.83 0.018 CHANG 65 HBC 6/66
T 381 0.80 0.07 CaoK 66 SPRK 7766
19 SIGMA+ MAGNETIC MOMENT (MAGNETONS 938426 MEV)
MM 43 1.5 BRISTOL 66 ZMUL 9766
MM 381 1.1 cooK 66 4PRK 7766
MM 1.1 GOZA 66 FMUL K- P 9/66
MM 44 1.4 SULLIVAN 66 EMUL PHOT OPROD 9/66
19 SIGMA+ PARTIAL DECAY MODES
3 SIGMA + INTO PROTON PLO S16S 9
P2 SICMA + INTO NEUTRON PI+ S17s 8
P3 SIGMA + INTO NEUTRON PI+ GAMMA S17S 8S 0
P4 SICMA + INTO LAMBDA E+ NEU $185 35 0
P5 STIGMA + INTO PROTON GAMMA S165 0
P6 SIGMA + INTO NEUTRON MU+ NEUTRINO S17S 4S 2
P7 SIGMA + INTO NEUTRON E+ NEUTRIND S175 35 1
19 SIGMA+ BRANCHING RATIOS
R1 * SIGMA+ INTO (NEUTRON PI+)/(NUCLEON PI) {P21/1P1+P2)
R1 308 04490 0.024 HUMPHREY 62 HBC
R1 0.46 0,02 CHANG 65 HBC 6766
R2 * sxc-&u INTO (NEUT PI+ GAMI/(PUNl (UNITS 10%%-4) (P3)/(P2)
R2 AB 0.4 OURANT 63 HBC
R3 % sxcnh mro (LAHBDA E+ NEU)/IDTAL (uNn 10#%-5) (P4)/TOTAL
R3 % 3. 1 WIL 64 HBC STOP. K- 9/66
R3 1. BA GETT 66 RVUE SEE NUTE B BELOW 9766
R3 B ABUVE EXP. an\‘Ams 1 EVENT OF WILLIS ¢ ASSUMES S20R3=.00006 9/66
R4 % SIGMA+ INTO (N MU+ NEUI/(PI+N)  (UNITS 10%#- 4) (P6)/ (P2)
R4 1 EVENT SEEN,NO RATIO GIVENs. GALTIERI 62 EMU
R4 * 0 LESS THAN 2.3 BURNSTEIN 63 nac
+s- 0.0129 HEIGHTED AVERAGE =0.B84 #/- 0.149

=1.36 CHISQ = 23.9 CONLEV =0.032 SCALE =1.21 CHISQ = 4.4 CONLEU = 0.219
- _
ENGELMANN 66 HBC 0.20p
BURAN 66 HLBC
HILL 65 SPRK
BALTAY 65 HBC
SCHHARTZ 64 HBC 0.15p
KREISLER 64 SPRK
HUBBARD 64 HBC
CHRETIEN 63 PBC o.10p
BLOCK 63 HEBC
HUMPHREY 62 HBC
C-C CHANG 62 HBC ANDERSDN 62 HBC
BOWEN 60 cC 0.05 HUMPHREY 62 HBC
CRAWFORD 59 HBC COLUMBIA 60 HBC
BOLDT s8 cC CRAUFORD 59 HBC
Q & > 0.0q + o 3 3
= =3 =3 =7 =3 =3 = o o3
1= o © o o o o o o o o o
b= w = w o w n o w o w o
° o < : @ ": [ e e K K @
B ° °c s ° ) o °c °c °
LAHBDA DECAY RATE (UNIYS m--xo SEC -1) LAHBDA B.F. INTO P PI-

SCALE = 1.82°  CHISQ = 9.8  CONLEV = 0.020
0.6 ’» I
0.4p
0.2} R BAGLIN 64 FBC
LIND 64 HBC
§ ELy €3 FBC
AUBERT 62 FBC
HUNPHREY 61 RUUE
0.4 N - —
-
- - o . w

LAHMBOA B.F. INTD P E- NEUTRIND



RS * SIGMA+ INTO (N E+ NEU)/(N PI+) (UNITS 10%%-4) (PT)/(P2)
RS * 0 LESS THAN 2.6 aukusvsm 63 HBC
RS * LESS THAN 4.0 MURPHY 64 PBC
RS & 1 LESS THAN 1.03 NAUENBERG 64 HBC
R6 * SIGMA+ INTO (P GAMMA) /(P PIO} (UNITS 10¢#-2)  (P5)/{Pl}
R6 1 0.68 OR LESS CARRARA 64 HBC
R6 24 0.37 0.08 BAZIN 65 HBC
R6 4 0.17 QUARENI 65 EMUL
19 SIGMA+ DECAY PARAMETERS
A+ *  ALPHA4/ALPHAO FNR SIGMA# (SIG+ TO PI+ N)/(SIG+ TO PIO P}
A+ 40,04 0,11 CORK 60 CNTR SIG+ FROM PL+P
A+ % 40.20 0.24 TRIPP 62 HBC + REPLAC.BY BANGER
A+ 3500 -.014 04052 BANGERTER 66 HBC + SIG+ FROM K-P
A+ 2600  =.047 .07 BERLEY 66 HBC + SIG+ FROM K-P
A0 * ALPEA slemo (SIG+ INTO P10 Pnomm
A0 0.16 EALL 62 CNTR
a0 o 90 0.25 v 1PP 62 HBC REPLAC. BY BANGER
A0 5200 -0.986 0.072 BANGERTER 66 HBC K-P TO SIG+ PI~
Fo* PHI ANGLE ('HN(PKI)!BETA/GAKHA) {DEGREE)
F 370 180, 30. EY 66 HBC # NEUTRON RESCATT.
LS 2] ** EEEEREXRE
REFERENCE §
19 SIGMA + (1189,JP=1/2+) [I=1
GLASER 58 CERN CONF 270 GLASER yGDOD yMORRISON //////////7/ MICH+LRL
EVANS 60 NC 15 873 BRIST+BRUSS+IAS—U,COL~DUBLIN+LON+MIL AN+PAD
FREDEN 60 NC 16 611 S FREDEN,H KORNBLUM,R WHITE ////1///// LRL
KAPLON €0 ANP 9 139 M KAPLONy A MELISSINOS,YAMANOUCHI // ROCHES
CORK 60 PR 120 1000 CORK,KERTH, WENZEL ,CRONIN,COOL /LRL+PRI+BNL
PUSCHELL 60 NP 20 254 W PUSCHEL ///7///11117/1/1 MAX PLANCK INST
BARKAS 61 PR 124 1209 BARKAS,DYER yMASON,NICHOLS ¢ SMITH ////// LRL
BERTHELO 61 NC 21 693 BERTHELOT,DAUDIN,GOUSSU + /// SACLAY+ORSAY
CHIESA 61 NC 19 1171 CHIESA,QUASSIATI ,RINAUDO ////// INFN-TURIN
BEALL 62 PRL 8.75 BEALL,CORK,KEEFE yMURPHY JWENZEL /////77 LRL
GRARD 62 PR 127 607 F GRARD o3 A SMITH //7//1171/1111717/11 LRL
GALTIERI 62 PRL 9 26 GALTIERT yBARKAS JHECKMAN, PATRICK,SMITH//LRL
HUMPHREY 62 PR 127 1305 W € HUMPAREY,R R ROSS ///////11/11117] LRL
TRIPP 62 PRL 9 66 R D TRIPP4M B WATSON,M FERRO-LUZZI /// LRL
BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMANN ///// LRL
61 UCRL 9450 JOHN DYER (THESIS, BERKELEY), //////7 LRL
COURANT €3 SIENA CONF 1 15 COURANT,FILTHUTH,BURNSTEIN® // CERN+MD#NRL
BHOWMIK €4 NP 53 22 A BHOWMIK,P JAIN,P MATHUR,LAKSHMI // DELHI
BURNSTEL 64 PRL 13 66 BURNSTEIN (DAY +KEHOE s SECHI ZORNoSNOW /MARYL
CARRARA 64 PL 12 72 CARRARA \CRESTI 4GRIGOLETTO,PERUZZC+// PADOVA
COURANT 64 PR*136 B 1791 COURANT 4 F IL THUTH# //CERN+HE 1DLB+ MD+NRL +BNL
MURPHY 64 PR 134 8 188 C THORNTON MURPHY ////////1711// WISCONSIN
NAUENBER 64 PRL 12 679 NAUENBERG yMARATECK,BLUMENFELD+ / COL+RUT+PR
WILLIS 64 PRL 13 291 WILLIS,COURANT,ENGELMAN+//BNL+CERN+HEID4+MD
BALTAY 65 PR 140 B 1027 BALTAY, SANDWETSS yCULHICK,KOPP + //YALE+BNL
BAZIN 65 PRL 14 154 BAZIN,BLUMENFELDsNAUENBERG +//PRINCE+COLUM
CARAYAN &5 PR 138 B 433 CARAYANNOPOULOS,TAUTFEST JHILLMANN// PURDUE
CHANG 65 NFVIS 145 THESIS CHUNG YUN CHANG //////1///1/7//1/ COLUMBIA
QUARENI 65 NC 40 A 928 QUARENI (CARTACCI & //////BOL+FIR+GEN+PARMA
SCHMIDOT 65 PR 140 B 1328 P SCHMIOT ///7/777111777177771717 COLUMBIA
BAGGETT 66 (nnevnmn BAGGETT/DAY,GLASSER + /7 MARYLAND
BANGERTE 66 PRL 17 BANGERTER sGALTIERT JRERGE sMURRAY+ /7 LRL
BERLEY 66 PRL 17 1071 +HERZBACH +KOFLER ¢ YAMAMNTO +//BNL+MASS#YALE
BRISTOL 66 BERKELEY CONF BRISTOL-C ERN-LAUSANNE-MUNICH-ROME COLLABOR
conK 66 PRL 17 223 V CNOK,EWARTyMASEK 4 ORR yPLATNER//WASHINGT ON
GOzA 66 RERKELEY CONF GOZA,KOTELCHUCK yRO0S ySULLTVAN //VANDERBILT
SULLIVAN 66 BERKELEY CONF SULLIVAN,KOTELCHUCH o MC INTURFF »R00S// VANDER
ALSO 64 PRL 13 246 A D MCINTURFF,C E ROOS 7/ VANDERBILY
QUANTUM NUMRER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
TRIPP 62 PRL 8 175 R TRIPP,M WATSON,M FERRO-LUZZI /////// LRL
ALFF 63 STENA CONF 1 205 ALFF ,NAUENBERGsKIRSCH,RERLEY+/COLU+RUT+BNL
ALSO 65 PR 137 B 1105 ALFF ,GELFAND,BRUGGER yBERLEY+/COLUM+RUT+BNL
COURANT 63 SIENA CONF 1 73  CNURANT,FILTHUTH,BURNSTEINDAY+//CERN¢MARY
FEEIES " . K TREK
EEEIEE KRR EEES
-
z 20 SIGMA- (1198,JP=1/72+) I=1
20 SIGMA- MASS {MEV)
L] N SEE NOTE PRECEDING LAMBDA MASS LLSTINGS
Moox 1197.47 0,11 SCHMIDT 65 HBC
20 SIGMA- MASS DIFFER.{-)=(+) (MEV)
[ 87 8425 0440 BARKAS 63 EMUL -
D 2500 8.25 0.25 DOSCH 65 HBC
20 (SIGMA-) — (LAMBDA) MASS DIFFERENCE (MEV)
M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS
oL 81.70 0.19 BURNSTEIN 64 HBC
20 SIGMA- LIFETIME (UNITS 10%#-10)
T 1.67 0.40 0.28 BROWN 58 PBC
T 1.89 0433 0.25 EISLER 58 PBC
T 1.45 0.12 0.12 CRAWFORD 59 HBC
T 45 1.35 0.32 0,17 CHIESA 61 EMUL
T 41 1.75 0439 0.30 BARKAS 61 EMUL
T 1208 1.58 <06 0.06 HUMPHREY 62 HBC
T 1.666 0.026 CHANG 65 HBC

(Ideogram below)

6766

9766

‘9/66

7766

9766

9766

9766

6/66
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HEIGHTED AUVERAGE =0.6060 +/- 0.0117

SCALE =1.37  CHISQ = 3.7  CONLEV = 0.154
0.6 g
0.4p
4 CHANG 65 HBC
HUMPHREY 62 HBC
0.2} BARKAS 61 EMUL
CHIESR 61 EMUL
CRAUFORD 59 HBC
EISLER S8 PBC
BROKN 58 PBC
9.q ) + N
= of o o
o o o o o
o » & @ S
o o o o -
SIGHA - DECAY RATE (UNITS 10Ww10 SEC -1)
20 SIGMA- PARTIAL DECAY MODES
P1 SIGMA -~ INTO NEUTRON PI- S17S 8
P2 SIGMA = INTO NEUTRON PI- GAMMA 517S 85 O
P3 SIGMA - INTO NEUTRON MuU- NEUTRINO S17S 4S 2
P4 SIGMA ~ INTO NEUTRON E- NEUTRINO S17S 35 1
PS5 SIGMA = INTO LAMBDA E- NEUTRIND s18s 35 1
20 SIGMA- BRANCHING RATIOS
R1 * SXGHA - INTO (N MU- NEU)/{N PI-) {UNITS 10%#-3) (P3)/(P1)
R1 0.66 0.15 COURANT 64 HBC
R1 ll 0.56 0.20 BAZIN 65 HBC FRCM STOP, K= 6/66
R2 * SIGMA - INTO (N E~ NEU)/(N PI-) (UNITS 10.‘—’5) (P4)/ (P1)
R2 9 1.0 D . MURPHY 64
R2 16 7 0.34 NAUENBERG 64 HBC
R2 16 1.15 0.4 MILLER 64 FBC
R2 31 1.4 0.3 COURANT 64 HBC
R3 * SIGMA - INTB (LAHBDA E~ NEU) /(N PI-) (UNITS 10%*-4)(P5)/(P1)
R3 11 0.7 COURANT 64 HBC STOP, K-
R3 12 BAGGETT 66 HAC ~ STQOP. K- 9766
R3 * 23 0. l 0.16 BAGGETT 66 RVUE =~ AVER. ABOVE 2 EX 9/66
R4 #* SIGMA - INTO (N PI- GAHMA)I(N PI-) (UNITS 10%%-4) (P2)/(P1)
R4 * ABOUT COURANT 63 HBC
20 SIGMA- DECAY PARAMETERS
A= & ALPHFA SIGMA-
A- * ~0.16 0.21 RIPP 62 HBC REPL. BY BANGERTER
A= 6500 «0.010 0,043 BANGERTER 66 HBC K~P TO SIG- PI+ T/66
EEERES
REFERENCE S
20 SIGHMA-(1198,J4P=1/2+)1=1
BRCHN 58 CERN CONF 270 BROWN+GLA SER¢GRAVES ¢ PERL yCRONIN + /// MICH
EISLER 58 NC SER10 10 150 EISLER,BASSI4CONVERSI + / COL+BNL+BOL+PISA
BROWN 57 PR 108 1036 J BROWN, D GLASERy M PERL / MICHIGAN + BNL
BARKAS 61 PR 124 1209 BARKAS,DYER yMASON,NICKOLS ySMITH ////// LRL
CHIESA 61 NC 19 1171 A M CHIESA,8 QUASSIATI,G RINAUDG /// TURIN
HUMPHREY 62 PR 127 1305 W E HUMPHREYeR R ROSS ///7[7/77711717 LRL
TRIPP 62 PRL 9 66 R D TRIPPsM WATSON,M FERRO-LUZZI ///// LRL
BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMAN ////// LRL
COURANT 63 SIENA 1 15 COURANT,FILTHUTH,BURNSTEIN+/// CERN+MD¢NRL
BURNSTEI 64 PRL 13 66 BURNSTEIN ,DAY 4KEHOE ySECHI ZORNySNOW// MARY
COURANT 64 PR 136 B8 1791 COURANT sF ILTHUTH+///CERN+HETDLB+MD+NRL+BNL
MILLER 64 PL 11 262 MILLER, STANNARD ¢BEZAGUET+ /LOND+PARITS +BERG
MURPHY 64 PR 134 B 188 C THORNTON MURPHY ///7////717/7// WISCONSIN
NAUENBER 64 PRL 12 679 NAUENBERG » SCHMIDT, MARATECK+ /COL+RUT+PRINC
BAZIN 65 PR 140 B 1358 BAZINSPLANO s SCHMIDT + /7 PRINC+RUTG+COLUM
CHANG 65 NEVIS 145 THESIS CHUNG' YUN CHANG ///////77117///7 COLUMBIA
DOSCH 65 PL 14 239 DOSCH,ENGELMANN ,FILTHUTH,HEPPKLUGE+ /HEID
SCHMIDT 65 PR 140 8 1328 © SCHMIDT ////771171717777717717/ COLUMBIA
BAGGETT 66 (PREPRINT) BAGGETTsDAY,GLASSER + // MARYLAND
BANGERTE 66 PRL T 495 BANGERTER yGALTIERI 4BERGE,MURRAY+  // LRL
Eaiiid]
TEERES
E: 21 SIGMA 0 (1193,J4P=1/2+) =1
21 (SIGMA-)} - (SIGMAO) MASS DIFFERENCE (MEV)
01 18 4eT5 0.1 BURNSTEIN 64 HBC SEE NOTE IN TEXT
138 37 4,87 0.12 DOSCH 65 HBC
o1 4099 0.12 SCHMIDT 65 HBC SEE NOTE IN TEXT 6/66

21 (SIGMA 0) - (LAMBDA) MASS DIFFERENCE (MEV)

M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS

oL 76461 0.28 SCHMIDT 65 SEE NOTE IN TEXT 9/66
21 SIGMAOD LIFETIME (UNITS 10%%-14)
T * 1.0 OR LESS DAVIS 62 EMUL




20 REVIEWS OF MODERN PHysics « JANUARY 1967
21 SIGMA O PARTIAL DECAY MODES
Pl SIGMA O INTO LAMBDA GAMMA S185 O
P2 SIGMA O INTO LAMBDA E+ E- s18s 35 3
R1 % SIGMA O INTO(LAMBDA E+ E-1/TOTAL (P2)/ (P14P2)
Rl * 0.00545  THEORET. CAL. FEINBERG 58 QUANTUM ELECT.  9/66
EE T2
REFERENCE S
21 SIGHA 0(1193,JP=1/2411=1
FEINBERG 58 PR 109 1019 G.FEINBERG
DAVIS 62 PR 127 605 D DAVIS,R SETTI,M RAYHOND G TOMASIN ///CHI
COURANT 63 PRL 10 409 COURANT,FIL THUTH yFRANZI NI+//CERN+UMD+USNRL
BURNSTEID 64 PRL 13 66 BURNSTEIN sDAY s KEHOE ¢ SECHI ZORN,SNOW //MARY
0OSCH 65 PL 14 23 DOSCHyENGELMANN 4FILTHUTH HEPP ,KLUGE+ /HEID
SCimior 63 PR 1408 1326 P SCHMIDT //77771077/11111117117] COLUMBIA
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
ALFF 65 PR 137 81105 ALFF {GELF AND | NAUENBERG+/ /COLUMBI A+RUTG+BNL P
*EEIES
009
- .
E 22 XI- (1321,3P=1/2 ) 121/2
22 XI- MASS (MEV)
4 W 11 1317.0 2.2 e 61 pac
M H 18 1317.9 1. 61
M H (OLD DATA AND LOW snnsncs nnnvvsu ON SWGESTION OF 4 R uuaamnn
M ox  11322.0 1. OWN 62 HBC ANTI- 1766
" 62 1321.1 0.65 SCHNEIDER 63 HBC
“ 517 1321.4 0 4 +JANEAU 63 FBC
" 241 1321, "BADIER 64
M % ALL MASSES ABDVE nusr BE RALSED 009 HEV BECAUSE LANBDA MASS RAISED
" 299 1321.4 LONDON 66 HBC 6766
22 XI- LIFETIME (UNITS 10%%-10)
LA 3.4 1.23  WANG 61 pac
T H 18 0.25 FOWLER
T W (oio oatA"aNo Low snnsrlcs ROPPED. ON SUGGESTION OF J R HUBBARD)
T 517 1.86 0.14 JAUNEAU 63 FBC
T 62 1.55 0.31 0.31 SCHNEIDER 63 HBC
T 356 1.77 0.12 CARMONY 64 HBC
T 794 1.69 0.07 HUBBARD 64 HBC
T 299 1.80 0.16 LONDON 66 HBC 6/66
22 XI- PARTIAL DECAY MODES
Pl XI- INTO LAMBDA PI- s185 8
P2 X1I- INTO LAMBDA E- NEUTRINO S185 35 1
P3 XI- INTO NEUTRON PI- s175
»4 X1~ INTO LAMBDA MU- NEUTRINO S18S 4S 2
5 X1- INTO SIGMAO E- NEUTRINO 5215 35 1
P6 X1- INTO SIGMAQ MU~ NEUTRINO $21S 4S 2
133 XI- INTO NEUTRON E- NEUTRINO 5175 35 1
22 XU- BRANCHING RATIOS
R1 #* XI- INTO (LAMBDA E- NEU)/(LAMBDA PI-} tP2)7(P1)
We have arrived at a new world average using the
following input:
Leptonic Efficiency Nonleptonic Effective Reference
events events denominator
1 0.8 194 155 CARMONY 63
1 0.5 310 155 LONDON 66
(] 0.4 551 220 BERGE 66
] 0.8 326 260 H. Bingham,
priv. comm,
EP + CERN
2 790 Total
The resulting branching ratio is (2.5 1..8)10"3
82 % XI- INTO (NEUTRON P1-)/(LANBDA PL-) P31/ (P1)
RZ = 0.005 OR LE FERRO-LUZ 63 HBC
R3 X1- INTO (LAMBDA NU- NEUTRINO) /TOTAL (P4)/TOTAL
R3 * 0.012 OR LESS 66 HBC 766
R4 * X1= INTO (SIGHAD E- NEUTRINO)/TOTAL (PS)/TOTAL
R4 = 0.003 OR 66 HBC 1766
RS * X1- INTO (SIGHAO MU- NEUTRINO) /TOTAL (P6)/TOTAL
RS * 0.005 OR LESS 66 HBC 1766
R6 * Xi- INTO N £~ NEUTRINO) 7 (LANGOA PI-) (P71/7(P1)
R6 * 0.01 OR L NGHAM 65 RVUE  CONF.LIMIT 0.9 9766
22 XI- DECAY PARAMETERS
A * ALPHA XI-
A -0.44 JAUNEAU 63 FBC
A 240 BADIER 64 HBC 766
A 356 CARMONY 64 HBC
A 62 SCHNEIDER ¢4 HBC
A % 1004 HBC - REPL. BY MERRILL 7/66
A 2529 NERRILL 66 tiBe USED ALPHAL=.747 9766
a 364 LONDON 66 HBC USING A-LAMB 20,62 6766
A = BERGE 2 66 RVUE INCLUDES ALL ABOVE 9/66

F * PHI ANGLE (TAN(PN])‘BETA/GAHHM (DEGREE)
® JAUNEAU 63 FBC
£ 356 3400 25.0 CARMONY 64 HBC
F 62 45.0 30.0 SCHNEIDER 64 HBC
F %1004  0.45 10,7 BERGE 66 HBC - REPL. BY MERRILL 7/66
F 364 0.0 17.0 LONDON 66 HBC USED ALPHAL=.62 9766
F 2529 1.2 7.5 MERRILL 66 HBC USED ALPHAL=sT47 9/66
reresr
REFERENCE S
22 X1 = (1321,4P=172 ) 1=1/2
FOWLER 61 PRL 6 1 FOWLER+BIRGE,EBERHARD yELY ,GO0D, POWELL+/LRL
HANG 61 JETP 13 512 K WANG+T WANG +VIRYASOV,TING,SOLOVEV+//JINR
BERTANZA 62 PRL 9 229 BERTANZA,BRISSON,GOLDBERG ¢ GRAY+/BNL4+SYRACU
BROWN 62 PRL 8 255 BROWNSCULWICK F CWHLER yGAILLOUD +///BNL+YALE
CARMONY 63 PRL 10 38 CARMONY 4P JERROU // U
FERROLUZ 63 PR 130 1568 FFRRO-LUlll'ALSYUN'RDSENFELUvHﬂJC[CKl//LﬁL
JAUNEAU €3 SIENA CONF 4 JAUNEAU+ ///// PARIS+CERN+LOND+RUTH+BERGEN
ALSO 63 PL 4 49 JAUNEAU+ ///7/ PARTS+CERN+LOND#+RUT H¢ BERGEN
SCHNEIDE 63 PL 4 360 H SCHNEIDER ////777171711171772777777/ CERN
CARMONY 64 PRL 12 482 CARMONY yP JERROU » SCHLEI Ny SLATER,STORK+/UCLA
BADIER 64 DUBNA CONF BADI ER 4 DE MOULI N, BARLOUTAUD# /PARIS ¢SAC+Z EE
HUBBARD 64 PR 135 B 183 HUBBARD ,BERGE , KALBFLEI SCH, SHAFER +/////LRL
BINGHAM 65 PRSL 285 202 H H BINGHAM CERN
PJERROU 65 PRL 14 275 4+ SCHLEIN, SLATERySMITH,STORK,TICHO // UCLA
BERGE 66 PR 147 945 BERGE 4 EBERHARD (HUBBARD \MERRILL + //I/I LRL
BERGE 2 66 BERKELEY CONFo BERGE,CABIBBO RVUE
LONDON 66 PR 143 1034 LUNDON.“AUyGUlBBERG1LICNTHAN‘I/BNL0'SYRACUS
MERRILL 66 BERKELEY CONF  MERRILL,SHAFER,BERGE
CF. 66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY) ///// Lw-
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
CARMONY 64 PRL 12 482 CARMONY 4P JERROUsSCHLEINsSLATER, STORK+/UCLA J
SHAFER 65 UCRL 11884 J BUTTON SHAFER, DEANE MERRILL ///// LRL
MERRILL 66 UCRL 16455 DEANE MERRILL (THESTIS, BERKELEY) /// LRL J
*EEEES y e
sernes
. E 23 XI O (1314,4P=1/2 ) I=1/2
23 X1 HMASS DIFFERENCE (-)~{0) {MEV)
D 23 6.8 1.6 JAUNEAU 63 FBC
D 45 6e1 1.6 CARMONY 64 HBC
0 29 6.9 2.2 LONDON 66 HBC 6r66
23 XI O LIFETIME (UNITS 10%%-10)
T 24 3.9 1.4 0.80 JAUNEAU 63 FBC
T 45 3.5 1.0 0.8 CARMONY 63 HBC
T 101 2.5 0.4 ‘0.3 HUBBARD 63 HBC
(Ideozran below)
HEIGHTED RVERAGE =0.3283 +/- 0.046S
SCALE =1.26 CHISO = 3.2 CONLEV = 0.203
0.10
0.08
HUBBARD 63 HBC
CARMONY 63 HBC
JRUNERU 63 FBC
0.0Q ot ot ot
o =3 =3 o
o =3 o o
- “ v N
-] o o (-3
XI0 DECAY RATE (UNITS 10wwi0 SEC -1)
23 XI O PARTIAL DECAY MODES
Pl X1 O INTO LAMBDA PIO s185 9
P2 X1 0 INTO PROTON PI- s165 8
P3 X1 0 INTO PROTON E- NEU S165 35 1
P4 X1 0 INTO SIGMA+ E~ NEU S19S 3s 1
PS5 X! O INTO SIGMA- E+ NEU $20S 35S 1
P6 X1 0 INTO SIGMA+ MU~ NEUTRINO $195 45 2
e7 X1 0 INTO SIGMA~ MU+ NEUTRINO $20S 4S 2
P8 X1 O INTO PROTON MU- NEUTRINO S$16S 45 2
23 XI O BRANCHING RATIOS
R1 * xl o INTUKPRGYDN PI- ,/“.AHGD‘ PIO) {pP2)7tP1})
Rl * 027 OR LE TICHO 63 HBC
Rl = 0 0-005 OrR LESS HUBBARD 66 HBC 7766
R2 * XI O INTO(PROTON E~ NEU) /{LAMBDA P10) (P31/(P1}
R2 * 0  0.027 OR LESS TICHO 63 HBC
R2 o 0+006 OR LESS HUBBARD 66 HBC 7766
R3 * XI O INTO(SIGMA+ E- NEU)/(LAMBDA PIO) P41/(P1)
R3 * [ 0.013 OR LESS TICHO 63 HBC
R3 co 0.007 OR LESS HUBBARD 66 HBC 766
R4 = X1 0 INTO (SIGMA- E+ NEUTRINU)/TDTIL {PS)/TOTAL
RG = [ 0.006 OR LESS 66 HB 766



RS * X1 O INTO (SIGMA+ MU~ NEUTRINO)/TOTAL (P6)/TOTAL W7
RS * o 0.007 OR LESS HUBBARD 66 HBC /66
R6 * X1 0 INTO [SIGMA- MU+ NEUTRINO) /TOTAL (PTY/TOTAL
R6 * ] 0,006 OR LESS HUBBARD 66 HBC 1766
RT * X1 O INTO (PROTON MU- NEUTRINO) /TOTAL (PBY/TOTAL
R7 * o 0.006 OR LESS HUBBARD 66 HBC 7766
23 X1 O DECAY PARAMETER

A & ALPFA XTI O
a -0.09 0.42 PJERROU 65 HBC
A % =0.149 0.154 BERGE 66 HBC 7766
A 46 .2 04 LONDON 66 HBC USING A-LAMB=0,62 6766
A 490 -0.33 0.10 MERRILL 66 HBC A~LAM=0,690+-,048 8766
F * PHI ANGLE X10 (TAN(PHI)=BETA/GAMMA) (DEGREE)
F N 146 -2.9 23.5 BERGE 66 HBI 766
F N 490 107.0 38.0 MERRILL 66 HBC USING A-LAMB=0,642 8/66
F N THE LIKELIHOOD FUNCTION FOR COMBINED DATA IS VERY NON-GAUSSIAN. THE 7766
F N DATA ARE CONSISTENT (2.2 SeDe) WITH PHI BETHEEN -25 AND ¢225 DEGe 1766
Liadtl]

REFERENCES

23 XI 0(1314,4P=1/211=1/2 l
ALVAREZ 59 PRL 2 215 ALVAREZEBERHARD ¢GOOD yGRAZTAND, TICHO#//LRL &
JAUNEAU 63 SIENA CONF 1 1 JAUNEAU+ /7/7/ PARIS+CERN+(LOND#RUTH#BERGEN

63 P

ALSO L & 49 JAUNEAU+ ///// PARIS+CERN¢LOND+RUTH+BERGEN
TICHO 63 BNL CONF 410

HAROLD K TICHO /7777177117111 111111717UCLA

CARMONY 64 PRL 12 482
HUBBARD 64 PR 135 8 183
PJERROU 65 PRL 14 275

CARMONY,P JERROU+ SCHLEIN:SLATER,STORK+/UCLA
HUBBARD yBERGE yKALBF LEI SCHoSHAFER +/////LRL
+ SCHLEIN,SLATERSMITH,STORK,TICHO // UCLA

BERGE 66 PR 147 945

HUBBARC 66 UCRL 11510

LONDON 66 PR 143 1034

MERRILL 66 BERKELEY CONF
e 66 UCRL 16455

BERGE EBERHARD yHUBBARD yMERRILL & ///// LRL
J RICHARD HUBBARD (THESIS,BERKELEY) // LRL
LONDON ,RA UsGOLDBERG 4 LT CHTMAN®// BNL#SYRACUS
MERRILL ySHAFER ¢ BERGE /7 LRL
DEANE MERRILL (THESIS, BERKELEY) ///// LRL

*2he%s
seReEs

DATA ON MESON RESONANCES

CODE EVE'SIES QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS
ABO

BACK GROUND

N ANY SYMBOL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS

e bid

es099
i (4I0) 7 SIGMA MESON {410y JPG=0+¢) I = O &
* NO COMPELLING EVIOENCE FOR NARROW RESONANCEe
* OMITTED FROM TABLE.

‘ngere are four kinds of information concerning a mm,
T =0, JF = 0% interaction at about 400 MeV invariant mass,
called o in each case:

I) direct evidence of a narrow peak (50-140 MeV) in experi-
ments of limited statistics (SAMIOS 62, DEIL: FABRO 64,
KOPELMANN 66);

II) indirect model-dependent evidence (width 90-100 MeV, but
consistent with larger width) from 1 and Kt decay (CRAWFORD
64, KALMUS 64, BROWN 65);

1II) indirect evidence for a broad resonance (about 400 MeV)
via 7N (and NN) dispersion relations (LOVELACE 66); and

1V) indirect evidence for a broad resonance from the exist-
ence of a peak near the upper limit of phase space in the
reaction

ap-wrn

at low energies (KIRZ 63, BLOKINTSEVA 63, BARISH 64, and
perhaps others).

It is almost certain that the o of types I and III cannot
be the same object, unless the broad type III turns out to be in
fact two narrower resonances, one of which is seen as type I,
More experiments of better statistics and smaller background
would be needed, in particular to exhibit the broad type III o
more directly.

There is good evidence from numerous peripheral
experiments for a large S-wave at the p mass, which could be
the tail of type III. Some such experiments have claimed to
see a narrow resonance at about 720 MeV, but this is still
controversial,

DATE PUNCHED

ROSENFELD ET AL. Daia on Particles and Resonant States 21
-
Q 24 OMEGA- (1675,0P=3/24) 1=0
. QUANTUM NUMBERS ASSIGNED FROM SU3
24 OMEGA- MASS (MEV)
M * 1 1620.0 25.0 10.0 EISENBERG 54 EMUL
L S 1 1673,0 8.0 ABRAMS 64 HBC INTO XI- PID 7766
L] S 1 1686.0 12.0 BARNES 1 64 HBC INTO X10 PI- 1/66
M s 1 1674.0 3.0 BARNES 2 64 HBC INTO LAMBDA K- T766
" S 1 1666.0 8,0 COLLEY 65 HBC INTO XI0 PI- 6/66
M s 1 1671.0 5.0 RICHARDSO 65 HBC INTC LAMBDA K- T766
Mos AROVE EVENTS INCLUDED IN SAMIOS RVUE 7766
L] 6 1674.0 2.0 SAMIOS 65 RVUE 6766
24 OMEGA- LIFETIME (UNITS 10#%-10 SEC)
T S 1 1.63 ABRAMS 64 HBC 7766
T S 1 0.7 BARNES 1 64 HBC 7/66
T S 1 1.4 BARNES 2 64 HBC 7/66
T S 1 1.85 COLLEY 65 HBC T/66
T S 1 1.5 RICHARDSO 65 HBC 7766
TS ABOVE EVENTS INCLUDED IN SAMIOS RVUE 7766
T [ 1.5 0.5 SAMIOS 65 RVUE 6/66
24 OMEGA- PARTIAL DECAY MODES
P1 OMEGA- INTO LAMBDA K- s18510
P2 OMEGA- INTO XI O PI~ $235 8
253498
REFERENCE S
24 OMEGA-(1675,JP=3/2+) =0
EISENBER 54 PR 96 541 Y ELSENBERG ///7//7/17/1/77771/177/CORNELL
ABRAMS 64 PRL 13 670 4 BURNSTEIN,GLASSER + ///// MARYLAND+USNRL
BARNES 1 64 PRL 12 204 V E BARNES,CONNOLLY yCRENNELL+CULWICK+//BNL
BARNES 2 64 PL 12 134 V E BARNES,CONNOLLY yCRENNELL,CULWICK+//BNL
COLLEY 65 PL 19 152 COLLEY,0D0DD ¢ // BIR+GLA+IC+MUN+OXF+RHEL
RICHARDS 65 BAPS 10 115 RICHARD SON, BARNES,CRENNEL+ // BNL+SYRACUSE
SAMICS 65 ARGONNE CONF 189 N P SAMIOS //7//77/7/71777717777 (RVUE) BNL
REFLRENCES FOR SIGMA
SAMICS 62 PRL 9 139 SBACHMAN,LEA+® //////1/7//771 BNL+CCNY+CU+KY
BLOKHINT 63 JETP 17 80 BLOKHINTSEVA,GREIBINNIK,ZHUKOV + // DUBNA
B800TH 63 PR 132 2314 + ABASHIAN //777777177717112114/7/1/7 LRL
KIRZ 63 PR 130 2481 +SCHWARTZ + TRIPP //7////1171/7111777 LRL
BARISH 64 PR 135 B 416 BARISF,KURZ,PEREZ-MENDE £, SOLCMON /7 LRL
CRAWFORD 64 PRL 13 421 +GROSSMAN,LLOYD,PRICE,FOWLER ///////7] LRL
DEL FABR 64 PRL 12 674 DEL FABRU,DE PRETIS, JONES+ FRASCATI
KALMUS 64 PRL 13 99 +KERNANyPUsPOWELLDOWD /7/// LRL+WISCONSIN
BROWN 65 CORAL GABLES 219 BROWN4FAIER ////77//17/717/1/ NORTHRESTERN
ANDERSON 66 BERKELEY CONF. +FUKUT,KESSLER+ // CHIC+ARG+OTT+MCGILL+QNC
KOPELMAN 66 PL 22 118 +ALLEN, GOODEN,MARSHALL + // COLURADGC+IUWA
LOVELACE 66 PL 22 332 LOVELACE, HE INZ,DONNACHIE 77 CERN
FOR NEGATIVE EVICENCE FRUM PI PI PHASE SHIFT DETERMINATIONS, StE
BIRGE 65 PR 139 B 1600 +ELY +G IDAL +KALMUS+CAMERINI+ ///// LRL+WISC
WOLF 65 PL 19 32 WOLF  //7471201771717017712817¢117717 DESY
BIRGE 66 BERKELEY CONF +ELY+GIUAL+HAGOPIAN+ / LRL+LUNDON(UC)+WISC
JACCBS 66 PRL 16 669 +SELOVE ///117111171117171111711777177 LRL
JONES 66 BERKELEY CONF +CALDWELL 4ZACHAROV+HARTING+BLEULER+ / CLRN
SEE ALSC DISCUSSICN BY G. GOLDHABER, BERKELEY CONF. 1566, MESCN REVIEW
sanenn [
esnnen . . wernesr sesunrane
€ (700) 14 EPSILON (700,4PG=0++) 1=0
- EVICENCE NOT YET COMPELLING, OMITTED FROM TABLE.
» FUR NEGATIVE EVIDENCE AND COMPILATION
- SEE REVIEW BY G. GULDHABER, 1966 BERKELEY CONFERENCE.
14 EPSILON (700) MASS (MEV)
L} 700.0 FELDMAN 65 SPRK
] 20 710. FORINO 65 DBC 45 PI+ D 10/66
L} 720.0 HAGOPIAN 65 HBC
L - 740.0 WOLF 65 RVUE 6/66
L] SEE GCLDHABER MESCN REVIEW, 1966 BERKELEY CCNF
14 EPSILON {700) WIDTH (MEV)
W 50.0 FELCMAN 65 SPRK
W 50.0 HAGOPIAN 65 HBC
L] . 90.0 WOLF 65 RVUE 6/66
SEREED
REFERENCES FOR EPSILUN
COHN 65 PRL 15 906 H O COHN,BUGG#+//ORNL+TENN#UNCAR+COLU+EFINS
CORBETT 65 NC 39 979 CORBETT s DAMERELL yMIDDLEMAS,CLEG+//UXF+RHEL
DURAND 65 PRL 14 329 L. DURAND AND Y.T. CHIU /777771711177 YALE
FELDMAN 65 PRL 14 869 FELUMAN, FRAT I, HALPERN, CHOLDR Y+ /PCNNA+COLUM
FORINO 65 PL 19 65 4GESSAROLI,LENDINARA+ /// BOL+ORSAY+SACLAY
HAGOPIAN 65 PRL 14 1077 HAGOP IAN, SELOVE 4 AL I T+/PENNA+SACLAY+BOLOGNA
WOLF 65 PL 19 328 G WULF J7/777777111171171111114/77117 DLSY
GOLDHABE 66 BERKELEY CONF G+GCOLCHABER, SAMIOS+ASTIER s SHEN ¢ LAI « MESUN REVIEW
GUTAY 66 PURDUE COU-1428 L.J.GUTAY,JOHNSUN,CSUNKA+ //// PURDUL+UCRL
OLSSCN 66 PREPRINT MARTIN Go OLSSON //7//721/117/7/ wISCUNSIN

SEEENS SENEUNENE SEEERRENN SNNANGNES NOUSUNRAE FEFUNNRNE BOANEORON Sk

anesus
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w (783)
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1 OMEGA (783,JPG=1--) I=C

1 OMECA

MASS (MEV)

ALFF
ARMENTERU
MURRAY
ARMENTERU
KRAEMER
MILLER D
MILLER O
JAMES
BALTAY
BARASH

62
63
63
64
65
6%
66
66
66

REVIEWS OF MODERN PrYSICS « JANUARY 1967

SEEN WITH Ké¢K-
SEEN WITH K1 K2 8766
b/bb
BAR P

+0 P 9
HBC G PBAR P TO K1K2 GV 11/66

WEIGHTED RUERAGE =783.164 +/- 0.723

SCALE = 1.94 CHISG = 30.1 CONLEV = .001
0.25
0.20
BARASH 66 HBC
0.18 BALTAY 66 HBC
JRHES 66 HBC
HILLER D 6§ HBC
o HILLER D 6§ HBC
0.1 KRAEHER 64 DBC
ARMENTERD 63 HBC
. HURRRY 63 HBC
0l0s ARMENTERD 62 HBC
ALFF 62 HBC
0.0 o+
< o
e 3
~ ~
ONEGR MESON MASS (MEV)
1 OMEGA FULL WIOTH (MEV)
W 34 9.0 3.0 ARMENTERU 63 HBC
W 13.4 2.0 MILLER D 65 HBC SEEN WITH K+ K-
W 116 3.0 MILLER D 65 HBC  SEEN WITH KL K2 8/66
] 155 12.3 2.0 BARASH 66 HBC
L] * 333 20.0 OR LESS JAMES 66 HBC 6/66
1 OMEGA PARTIAL DECAY MODES
Pl CMEGA INTO PI+ PI- PIO S 85859
P2 CMEGA INTC PI+ P1- (VIULATES G)
P3 CNMEGA INTC Ple PI- GAMMA S 85 8S 0
P4 CPEGA INTO PIO GAMMA $9s0
P5 CPEGA INTO 2PI0 GAMMA $ 95 95 0
P6 CMEGA INTO MU+ MU- S 4S 4
124 CMEGA INTC E+ E- S 35 3
P8 CMEGA INTO ETA GAMMA S14S 0
%3 CMEGA INTO ETA PIO (VIOLATES C)
1 OMEGA BRANCKING RATIOS
KL @ GHEGA INTC NEUTRAL/(PLe 1= P10} (P4+P5) /(P1)
R1 0.17 04 ARMENTERO 63 HBC
RL 20 0.11 0 02 BUSCHBECK 63 HBC
Rl 35 0.08 0.03 KRAEMER 64 DBC
RL = 0.13 0.035 MILLER D 65 HBC
Rl 65 0.10 0.04 ALFF-STEI 66 HBC CURR.BY SCHULTZICOL) 9/66
RL 19 0.10 0.03 BARASH 66 HBC 11/66
Rl 850 0.134 0.026 DI GIUGNU 66 CNTR 9/66
Rl 348 0.097 0.016 FLATTE 66 HBC 9/66
R 0.06 0.05  0.02 JAMES 66 HBC 6766
R2 e CPEGA INTGC (PI+ PI-)/(P1s PI- P10) (P21/(P13
R2 » 0-010 R LEss BUTTON 61 HBC
R2 = ALITTI 63 HBC
R2 - 0105 OR LESS AKMENTERQ 63 HBC
R2 = 100 0.05 OR GREATER FICKJINGER 63 HBC
R2 » 0.02 JAMES 63 HBC
R2 - 0.05 OR LESS KRAEMER 64 DBC
Rz - 0005 OR LESS LUTJENS 64 RVUE NC INTERFERENCE
R2 = 0.018 0.012 0.006 WALKER 64 RVUE
R2 = 0.04 OR GREATER RATON 65 HBC
R2 » 0.010 OR LESS CLARK 65 SPRK 6766
R2 = 0.035 OR LESS MILLER D 65 HBC
R2 « 0.02 CR LESS ALFF-STEl 66 HBC 11766
R2 = 0.029 0.011 0.009 FLATTE 66 HBC INTFRFERENCE 9/66
R2 = 0.082 0.020 FLATTE 66 HBC NO INTERFERENCE 9/66
R3 & CMEGA INTO (PIO GAMMA) / (PI+ PI- PIO) (P4)/(P1)
R3 = 0.125 0.025 BARMIN 64 PXBI
R3 0.10 0.03 BELYAKOV 64 PXBC
R3 13 ouls 0.06 BAGLIN 66 HLBC 9/66
Re ® CHEGA INTO (PI4 PI- CAMMA)/(PIs PI- PIC) (P31/(P1)
Re = 0.05  OR 66 HBC 9/66
RS & CHEGA INTO(Es E-1/(PI+ PI- PIO) (UNITS 10s=3) (PTI/(PL)
RS = 1.5 OR LESS BARMIN 63 PBC
R e 1 78 ok tiss BEZAGUET 64 FBC
RS 3 0.20 0.12 BINNIE 65 SPRK 6/66
RS @ 1.4 OR LESS GALTIERI 65 HBC
RS 20 Q.11 0.03 AZ MOV 66 SPRK MAY CUNTAIN RHCS 9766
RS ‘0.3 OR LESS FLATTE 66 HBC /66
RS oi11 0.19 0.08 HERTZBACH 66 SPRK ASSUME SU(3)+MIXING 10/66
R6 » CHEGA INTQ (MU$ MI-)/(PIs PI- PIOMUSITS 10se-3) (P6)/(P1)
R6 = 1.2 OR LES IERT 65 HBC
R6 1.7 OR LESS FhTTe T 64 hae 9/66
R7T « CMEGA INTO (2P10 GAMM)/(PIG GAMMA) (P51 /(P4)
RT = el OR LESS BARMIN 64 PXBC
R8B & CMEGA INTG(ETA PIO +ETA GAH]/(PIQP[ -P10) {P8+Pgl/(PL)
R8 = 0.017 UR LESS TTE 66 HBC 9/66

=88 ewpessoen Bwnpsosas

REFERENCES FOR OMEGA

MAGLIC 61 PRL 7 178 B8 MAGLIC,ALVAREZ,ROSENFELD,STEVENSON //LRL
PEVSNER 61 PRL 7 421 PEVSNER,KRAEMER sy NUSSBAUM (RICHARD+///JHU+NW
XUCNG 61 PRL 7 327 NGUYEN HUU XUONG,GERALD R LYNCH ///// 1LRL
ALFF 62 PRL 9 325 ALFFyBERLEY,COLLEY,GELFAND +//COLU+RUTGERS
ARMENTER 62 CERN CONF 90 R ARMENTEROS,R BUDDE + // CERN+CULL#+FRANCE
BUTTCN 62 PR 126 1858 BUTTUN,KALBFLEISCH,LYNCH,MAGLIC + /// LRL

STEVENSC 62

PR 125 687 STEVENSON, ALVAREZ,MAGLICsRUSENFELD /// LRL

ALITTI 63 NC 29 515 ALITT1,BATON,BERTHELOT+//LPCHE+PAR+BARI+B0
ARMENTER 63 SIENA CONF 1 296 ARMENTEROS,EDWARDS,JACOBSEN+ // CERN+PARIS
BARMIN 63 SIENA CONF 1 207 BARMIN, UOLGULENKU,KRESTNIKOV+ ////// 1TEP
BERTHELC 63 SIENA CONF 2 60 A BERTHELOT ///77/7/717/11111177 CEN-SACLAY
BUSCHBEC 63 SIENA CONF 1 166 BUSCHBECK,CZAPP+ /// VIENNA+CERN+AMSTERDAM
FICKINGE 63 PRL 10 457 W J FICKINGERsD K ROBINSON,E SALANT // BNL
GELFAND 63 PRL 11 436 GELFAND, MILLERyNUSSBAUM,RATAL+ /COLUM+RUTG
JAMES 63 PREPR. TID-19082 F E JAMES, H L KRAYBILL /////7//7/171/]/ YALE
MURRAY 63 PL 7 358 MURRAY s FERROLUZZ Iy HUWE » SHAFER y SULMI T2+ /LRL
BARVMIN 64 JETP 18 1289 BARMIN, DOLGOLENKO,KRESTNIKOV + ///// 1TEP
BELYAKOV 64 DUBNA CONF BELYAKQV + ///////77/7//1/ DUBNA+BUCHAREST
BEZAGUET 64 PL 12 70 BEZAGUETsNGUYEN KHAC,ROUSSET+//PAR+BERG+LO
KRAEMER 64 PR 136 B 496 KRAEMER y MADANSKY yMEER» FIELD S+ //JHU+Nw+ WOOD
LUTJENS 64 PRL 12 517 G LUTJENS,J STEINBERGER /////// CULLMBIA
WALKER 64 PL 8 208 WALKERs BOYD, ERWIN, SATTERBLOM +// WISCCNSIN
BATEN 65 NC 35 713 BATON, BERTHELOT, DELERy BENEDE TTI+/SAC+BOLOG
BINNIE 65 PL 18 348 BINNIE,DUANE s JANE, W JONES+//IC-LOND+MANCHS
CLARK 65 PR 139 B 1556 CLARKy CHRISTENSON,CRONIN, TURLAY//PRINCETON
GALTIERI 65 PRL 14 279 A BARBARG GALTIECRI,R D TRIPP ///////// LRL
MILLER 65 CU-237 (NEVIS 131)CAVID C MILLER (THESIS) ////7/// COLUMBIA

MILLER 65 INCLUDES DATA OF GELFAND 63 ABOVE

ZDANIS 65 PRL 14 72 ZCANIS ) MADANSKY yKRAEMFR 3 HERTZBACH+/JHU+BNL
ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER s BERLEY 4 BRUGGER+//CUL+RUTG
AZIKFCV 66 BERKELEV CI]NF. AZIMOV.BALDIN, BELDUSUVsCHUVILU + // DUBNA
BAGLIN 66 PL 23 +BEZAGUET, DEGRANGEyHAATUFT + // EP+BERGEN
BALTAY C 66 BERKELEV CUNF +FRANZINT, SEVERIENS, YEH, ZANELLO //BNL,CCNY
BARASH 66 CU258(NEVIS 154) BARASK,KIRSCH,MILLER,TAN //////// CULLMBIA
DIGIUGNC 66 NC 444 1272 OI GIUGNO,PERUZZI+TROISE+ //NAPL+FRAS+TRST
FLATTE . 66 PR 145 1050 +HUWE s MURRAY ,BUTTON-SHAFER s SOLMITZ+ // LRL
HERTZBAC 66 PRINT HERTZBACH, KRAEMER y MADANSK [y ZDANT S#/JHU+BNL

(SEE ALSC ZDANIS 65)

JAMES 66 PR 142 896 F E JAMES.KRAYBILL ////// YALE+BRUOKHAVEN
sennse ™
prere axsnesnnn
7’ (958) 2 ETA PRIME (958,JPG=0-+) I=C
KNOWN EARLIER AS XO OR ETAw
2 ETA PRIME MASS (MEV)
[ 85 957.0 DAUBER 64 HBC
M 958.0 1.0 KALBFLEIS 64 HBC 6766
M 957.0 3.0 RADIER 65 HBC
M 8 960.0 2.0 TRILLING 65 HBC 3.65 PI+ P 9/66
M 7 955.0 10.0 66 DBC 6766
M 959.0 3.0 LONDON &6 HBC 6/66
2 ETA PRIME WIDTH (MEV)
W« 85 4.0 OR LESS DAUBER 64 HBC
W - 7.0 OR LESS KALBFLEIS 64 HBC 6766
W - 30.0 OR LESS BADIER 65 HBC
W oo 15.0 OR LESS LUNDON 66 HBC 6766
2 ETA PRIME PARTIAL DECAY MODES
Pl ETA PRIME INTO PI+ PI- ETA(NEUTRAL DECAY) s 85 8sl4
P2 ETA PRIME INTO PI+ PI~ ETA(CHARGED DECAY) S 8S 8514
e3 ETA PRIME INTO PI+ PI- NEUTRALS
(EXCLUDING PI+ PI- ETA(NEUTRAL DECAY))
13 ETA PRIME INTO NEUTRALS
PS5 ETA PRIME INTO Pl+ PI- GAMMA (INCL. RHO GAM) S 8S 85 0
P6 ETA PRIME INTO PI0 E+ E- (VIOLATES C IN 95 35 3
BORN APPROX.)
P7 ETA PRIME INTO ETA E+ E~ (VIOLATES C IN 514$ 35 3
BORN APPROX.)
P8 ETA PRIME INTO PIO RKO O (VIOLATES C} s 9u 9
P9 ETA PRIME INTO PIO OMEGA (VIOLATES C) S 9u 1l
PLO ETA PRIME INTO P11+ PI- E+ E~ S 85 85 35 3
1238 ETA PRIME INTO 2 PI s 858
P12 ETA PRIME INTO 3 PI S 8S 8S 9
P13 ETA PRIME INTO 4 PI 5 85 85 85 8
Pl4 €TA PRIME INTO 6 PI S 8S 85 85 85 85 8
2 ETA PRIME BRANCHING RATIOS
PARTIAL MODES ADJUSTED BY PROGRAM AHR=12345
RL ETA PRIME INTO (PI+ PI~ ETA (NEUTRAL DEC.)) NLM
RL / TOTA DEN 12345
RL 68 0.36 0.05 KALBFLEIS 64 HBC 10766
R2 ® ETA PRIME INTO (P14 PI- NEUTRALS) / TOTAL  NLM L 3
R2 ® DEN 1234%
RZ 39 0.4 0.1 LONDON 66 HBC 10766
R2 33 0.35 0.06 BADIER 65 HBC 10/66
R3 ETA PRIME INTO (PI+ PI- ETA {CHRGD.DECAY)) NLK 2
R3 ® / TOTAL DEN 12345
R3 10 0.1 0.04 LONDON 66 HBC 10766
R3 7 0.07 0.04 BADIER 65 HBC 10/66
R3 44 0.12 0.02 KALBFLEIS 64 HBC 10766
RG ® ETA PRIME INTO (PI+ PI- NEUTRALS LEXCLUDING NLM 3
R PI+ PI- ETA (NEUTR.DEC.))) / TOTAL DEN 12345
R& 10 0.05 0.04 KALBFLEIS 64 HBC 10/66
RS ETA PRIME INTO (NEUTRALS) / TOTAL NLK 4
RS = DEN 12345
RS 32 0.3 0.1 LONDON 66 HBC 10766
RS 16 0.24 0.17 BADIER 65 HBC 10/66
RS 54 0.25 0.05 KALBFLEIS 64 HBC 10/66
R6 ® ETA PRINE INTO (PL4 PI- CANMA [INCEUDING NUM s
R6 = RHO GAMMA)) / TOTAL DEN 12345
R6 mxs vcoe SEEMS TO BE CONSISTENT WITH BEING ENTIRELY RHO GAMMA
R6 20 0.2 0.1 LONDON 66 HB 10/66
R6 42 0 22 O 04 KALBFLEIS 64 HBC 10/66
R6 B 35 ADIER 65 HBC 10/66
R6 B CCNTRDVERSIAL BACKGRUUND SUB‘[KACT[DN



RT « ETA PRIME INTO (PI+ PI- GAMMA (INCLUDING NLM 5
R7T = RHO GAMMA)) /(PI PI ETA) DEN 1234
R7 0.25 0.14 DAURER 64 HBC 10/66
RS » ETA PRINE INTO (P10 €+ €-)/TOTAL NUM A
RE « 0.013 OR LES RITIENBER 65 HBL DEN 12345 10/66
RO = ETA PRIME INTO (ETA E+ E-)/TOTAL NUM 7
RY = 0.011 OR LESS RITTENBER 65 HBC DEN 12345 10766
R1O = ETA PRIME INTO (P10 kHOO)/TOTAL NG 8
RIO « 0.04 LESS RITTENBER 65 HBC DEN 12345 10/66
RIL « ETA PRIME INTO (P10 ONEGA) /TOTAL NUM 9
RI1 0.08 ESS RITTENBER 65 HBC OEN 12345 10766
R1Z « ETA PRIME INTO (PI+ PI- E+ E-)/TOTAL NUM o
RLZ * 0.006 OR LESS RITTENBER 65 HBC DEN 12345 10/66
RL3 » ETA PRIME INTO (2 PI)/TOTAL NLM 1
RI3 « 0.07  OR LESS COMP.BY LONDON 66 HBC DEN 12345 10766
R14 ETA PRIME INTO (3 PI)/TOTAL NLM 2
R4 « 0.07 CR LESS COHP.BY LONDON 66 HBC DEN 12345 10766
RIS « ETA PRIME INTO (4 PI)/TOTAL NLM 3
XI5 . 0.0L OR LESS COMP.BY LONDON 66 HBC DEN 12345 10/66
R16 = ETA PRIME INTO (6 PI)/TOTAL NUM 4
RL6 * 0.0l  OR LESS COMP.BY LONDON 66 HBC DEN 12345 10766
n' Branching Ratios

There is evidence for only two n' partial modes, n2w

and wtr-y. (This electromagnetic mode may be mainly p%y.)

In the nZTr mode, the two pions, inan I = 0 state, will appear
as 2/3 ntr~, 1/3 7°2°. The n then decays into 27% visible
decay products, 73% invisible, yielding the following four
distinguishable configurations:

%—XO.Z7 ‘rr+1r--rr+1r- Y
2, + - n°
3(11 T n)->
%—X 0.73 ntn” +(n decaying into neutrals)
n' - 7 =
%X 0.27 1r°1'r°‘n'+1r- Yo
%(Tl’o TYOT)) - u

%X 0.73 all neutrals

A measurement of the rate of any of these final states is
therefore equivalent to a measurement of the rate of n' - wmn
{provided the decay is I-conserving). Of course for the final
states arising from n' —» 0 N, the presence of an n as an
intermediate particle cannot be proved experimentally, at
least in a bubble chamber, Our branching ratios for the n'
have been calculated using the additional assumption that the
only strong decay mode of the n' is n' - wnn. This is based
on the experimental result that the observed decay n' -
wtrnte n® always proceeds via an intermediate w Tl’ ~n state,
and further on the fact that n' decay into e , mm w, or
ntr nTn has not been observed.

(Since the strong decay and the «'n "y decay of the n'
have comparable rates, one might worry about a possible I-
nonconserving admixture in the n' - wmn decay amplitude.
One may, however, expect such an amplltude to be consider-
ably smaller than the amplitude for n' - 0%y, (a) because of
the much smaller phase space, and (b) because such an ampli-
tude would be either of the order e2, or would represent an I-
nonconserving part of the strong interaction, which is known
to be very small,)

AEBEEN AERBEEREN VONRAEIAN SANFANEAN FERANNANE RUGAPNONE PRIFRTRRN RANBERRRE
REFERENCES FOR ETA PRIME
DAUBER 64 DUBNA CCNF 1 418

DAUBER 2 64 PRL 13 449
KALBFLEI 64 PRL 13 349

CAUBER, SLATER,L T SMITH,STURK,TICHU //UCLA
CAUBERy SLATER, SMITH, STORK,TICHO ///// UCLA
GeR.KALBFLEISCHyO.DAHL,A.RITTENBERG // LRL

BADCIER, CEMOUL IN,BARLOUTALD +/PAR+SAC+ZEEMA
KIENZLE,MAGLIC,LEVRAT,LEFEBVKES + /// CERN
RITIENBCRGyKALBFLEISCH ///////7//7 LRL#BNL
+BRUWN s COLDHABEK S s KAD YKy SCANTU 77 LRL

BADIER 65 PL 17 337
KIENZLE 65 PL 19 438
RITTENBE 65 PRL 15 S56
TRILLING 65 PL 19 427

COHAN 66 PL 21 347
LONDCN 66 PR 143 1034

COHN, MCCULLUCH, BUGG, CONDO/ /ORNL + TENN+LNCAR
LONCON, RAU, SAMIUS,GULDBERG +//BNL+SYRACUSE

CQUANTUP NUMBER CETERMINATICNS NOT REFERRED TU IN THE DATA CARDS

GALTIERI 65 OXF.VCL.2,P.10
GALTIERI 66
MARTIN

+ RITTENBERGy IN ROSENFELD MESON REVIEW/LRL I
+RITTENBERGy IN GOLDHABER MESUN REVIEW/LRL I
MART IN, CRITTENDEN, SCHROEDER /7 INODIANA U I

BERKELEY CONF
66 PL 22,352
e anuss asns vree
*E REESSAREE sEeEREERS RRERR

ROSENFELD ET AL. Dala on Particles and Resonant States 23

35 H (975, JPG= ~-) IJ=0

EVIDENCE NOT YET COMPELLING, OMITTED FROM TABLE
FOR COMPILATION SEE GULDHABER MESON REVIEW
1966 BERKELEY CONFERENCE

ALSO COMPILED IN APPENDIX A.

H(975)

35 H (975) PMASS (MEV)
L [+ 50 975.0 15.0 BARTSCH- 64 HBC 4:0 PI+ P 8766
M c 30 975.0 APPROX GOLDHABER 65 HBC 3.65PI+P 9/66
M 4 30 998. 10 BENSON 66 DBC 3.65.P1+D 9/66
M C  EXPERIMENTS ABUVE COMPILED IN GOLDHABER 66 MESON REVIEW
L 50 1000. APPROX . COMP.BY GOLDHABER 6& RVUE C SEk ABOVE P 9/66
35 H (975) WIDTH (MEV)
W 4 90 120.0 BARTSCH 64 HBC 4.0 PI+ P 8766
w c 30 45.0 30.0 BENSON 66 DBC 3.65 PI+ D 10/66
W 50 80.0 COMPILEC BY GOLDHABER 66 RVUE C DNLY 3.65,4 PI P 9/66
H MESON CROSS SECTION (MICROBARNS)
. CS = 75+0 15.0 BENSON 66 DBC 3.65 PI+D TC HPP 9766
nessan asensnnes « seansnenn

REFERENCES FOR H MESON

BARTSCH 64 PL 11 167 AACHEN-Z EUTHEN-B IRM-BONN-HANB~ MUNCHEN CULL
GOLDHABE 65 CORAL GABLES P 76 G. GULDHABER RL
BENSCN H 66 BERK.CONF - PRL +MARQUIT,ROE,SINCLAIR, VANDER VELDEII NlC
GOLDHABE 66 BERKELEY CONF G+GULDHABER SAMIOS s ASTIER 5 SHEN, LAT < ME SON REVXEH

saonee . weskaerre snsnsenan
ernan aensennes werenanns .
¢“0l9) 4 PHI (1019,JPG=1-- ) I=C
4 PHL MASS (MEV)
M 1017.0 2.0 ARMENTERO 63 HBC
M 1019.0 2.0 SCHLEIN 63 HBC 2.0 K- P
M 1018.6 0.5 MILLER 65 KBC 8/66
M 1019. 3. BARLOW 66 HBC 1.2 PBAR P 11766
M 1021.0 4.0 HESS 66 HBC 1-4 PI- P 9766
M 1020.0 2.0 LONDON 66 HBC 6/66
4 PHL WICTH (MEV)
W 3.4 1 ARMENTERO 63 HBC
W * 34 5.0 ORLESS SCHLEIN 63 HBC
W 3.5 1. MILLER D 65 HBC 8/66
W 10. 3. EARLOW 66 HBC 1.2 PBAR P 11766
W 10.0 3.0 HESS 66 HBC 1-4 Pl~ P 9766
W 6.0 4.0 LONDON 66 HBC 6766
______ (Ideogran bolow)
HEIGHTED AUERAGE =4.46 +/- 1.13
SCALE = 1.44 CHISG = 8.3 CONLEV = 0,082
0.30+
0.20p
LONDON 66 HBC
0.10h HESS 66 HBC
-BARLOM 66 HBC
] MILLER D 6S HBC
- ARNENTERD 63 HBC
0.04 + - s
< 2 e 2
w w w w
v - ~
PHI WIDTH (MEV)
4 PHI PARTIAL CECAY MODES
P1 PHI INTQ K+ K- s1csio
P2 PHI INTO KOL K02 S11s11
P3 PHI INTO PI+ PI- PIO (INCLUDING RHO PI} S 85 85 9
P PHI INTO PI+ PI~ (VIOLATES G) S 8S 8
5 PHI INTO E¢ E- s 35 3
P6 PHI INTO MU+ MU- S 45 4
P7 PHI INTO PIO GAMMA s 950
P8 PHI INTO ETA GAMMA $145 0
P9 PHI INTO PI+PI-GAMMA S 85 85 0
PLO PHI INTO OMEGA GAMMA (VIOLATES C) L 1S 0
P11 PHI INTO ETA PIO (VIOLATES C) S14s 9,
P12 PHI INTO RHO GAMMA (VIOLATES C) L9sS o
4 PHI  BRANCHING RATIOS
PARTIAL MODES ACJUSTEC BY PROGRAM  AHR=123
RL = PHI INTO (K+ K-)/TOTAL NLM 1
RL e DEN 123
RL B 27 65 HBC 10766
Rl B CCNTRUVERSIAL BACKGKOUNB SUBIKACHDN
R1 252 0.0 LINDSEY 66 HBC 10/66
R » PHI INTO (K1 K2)/TOTAL NUM 2
R2 » DEN 123
R2 B 25 BADIER 65 HBC 10766
R2 B CCNTHOVERSIAL BACKGROUND SU!HRACTIDN
R2 167 0.4 DSEY 66 HBC 10/66
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BERTANZ
ARMENTE
SCHLEIN

BADIER
BERLEY
GALTIER
MILLER
FILL
GELFAND

AZIvCY

LIND
LINDSEY
LINDSEY
LONDCN

66 PRL 17 501 +EAGERTY,BIZZARRILCIAPETTI + /1 SYR+ROME JPG
. -
.
” (1050) 3 ETA (1050,JPG=0++)1=0
v
- NAMED S» €Y CRENNELL ET AL.
=» Kg Kg MAY BE JUST LARGE S-WAVE SCATTERING LENGTH
3 ETA (1050) NASS (MEV)
M. 1000.0  APPROX BINGHAM 62 PBC
M - 1000.0 APPROX BIGI 62 HBC
LJ - 1000.0 ERWIN €2 HBC
L] - 30 1030.0 APPRUX o BALTAY 64 HBC
M - 1025.0 APPROX« BARMIN 64 HLB
Ll 35 1045. 9. BARLOW 66 HBC l.Z PUAR P
] 135 1056.0 BEUSCH 66 SPRK
M 20 1068.0 CRENNELL 66 HBC 6.0 PI=- P
R h 1320 'SCATT.LENGIH PITS BETIER. LSS 66 HBC 1.6-4.2 Pi- P
3 ETA (1050) WICTF (MEV) .
W 35 50. 24. BARLOW 66 HBC 1.2 PBAR P
W 50.0 BEUSCH 66 SPRK
v 20 80.0 15.0 CRENNELL 66 HBC
3 ETA (1050) PARTIAL DECAY MODES
Pl ETA (1050) INTO KKBAR
P2 ETA (1050) INTO PIPI
3 ETA (1050) BRANCHING RATIOS,
Rl . €1 (1050) INTO (P1 P1)/(K KEAR) (P11 /(P2)
Rl = CRENNELL 66 HBC S0 PCT CCNF LEV

ssssne

REvVIEWS OF MODERN Prysics « JANUARY 1967

PHI INTO (PI+ PI- P10 (INCL.RHO PI))/TOTAL  NUM 3
DEN 123
57 0.51 - 0.09 BADIER 65 HBC
CUNTRGVERSIAL BACKGROUND SUBTRACTION
30 0.12 0.08 ) LINDS 66 HBC
PHI INTO (K+ K-)/(K KBAR)} NLM 1
DEN 12
PHI INTO (K1 K2)/(K KBAR} NLM 2
DEN 12
0.44 0.07 LUNDON 66 HBC
10 0.40 0.10 SCHLEIN 63 HBC
PHI INTO (PI+ PI- P10 (INCL.RHO PJ))/(K KBARINLM 3
DEN 12
0.30 0.15 LONDON 66 HBC
PHI INTO (PI+ PI- PIO (INCL.RHO PI})/(K1 K2} NLM 3
DEN 2
0.3 UR LESS BERLEY 65 HBC
PHI INTO (PI+ PI-)/(K KBAR) NLM 4
DEN 12
0.2 OR LESS LONDON €6 HBC
PHI INTO {(L+ E-)/(K KBAR) NLM 5
DEN 12
0.0036 OR LESS GALTIERI 65 HBC
0.002 CUR LESS AZ 1MOV 66 SPRK
PHI INTO [MU+ MU-)/(K KBAR) NLM 6
DEN 12
0.0053 OR LESS GALTIERI 65 HBC
PHI INTO (ETA GAMMA)/TOTAL NLM 8
DEN 123
0.2 UR LESS BADIER 65 HBC
0.08 OR LESS LINDSEY 66 HBC
PHI INTO (PI+ PI- GAMMA)/(K KBAR) NUM 9
DEN 12
0.05. OR LESS LINDSEY 65 HBC
PHI INTO (ETA NEUTRALS)/(K KBAR) NUM 3a 1
DEN 12
0.15 COR LESS LINDSEY 66 HBC
PHI INTO (OMEGA GAMMA) / TOTAL NLM o
DEN 123
0.05 OR LESS LINDSEY 66 HBC
PHI INTO (RHO GAMMA) / TOTAL NLM 2
. DEN 123
0.02 OR LESS LINDSEY 66 HBC
s
REFERENCES FOR PHI
A 62 PRL 9 180 BERTANZA,BRISSON,CONNOLLY,HART + //BNL+SYR
R 63 SIENA CONF 2 70 ARMENT ERUSy EDWARDS ) ASTIER+//CERN+CDF-PARIS
63 PRL 10 368 SCHLEIN, SLATER, SMITH,STURK,TICHO //// UCLA
65 PL 17 337 BADIER, DFMOUL IN,BARLOUTALD+ //PAR+LPCHE+ ZEE
65 PR 139 B 1097 D BERLEYWN GELFAND /////77/// BNL+CULUMBIA
1 65 PRL 14 279 A BAREARD GALTIERI,R D FRIPP //7////// LRL
65 CU-237 (NEVIS 131)CAVIC C MILLER (THESIS) /7/7//747 COLUMBIA
ER 65 INCLUDES DATA OF GELFAND 63 BELOW

63 PRL 11 438 GELFANDyMILLER/NUSSBAUM,KIRSCH+//COLU+RUTG
66 BERKELEY CONF. AZ IMOV, BALDIN,BELOUSOV,CHLVILO 4 // CUBNA
66 CERN-TC66-22 =NC BARLOW,C.ANDLAU+ //// CERN‘PARIS‘&]VERPUUL
66 EERKELEY CUNF. 4CAFLyHARDYyKIRZ D.H.MILLE| LRL
66 PR JAMLS S LINDSEY, GERALD A SH['H I/// LRL

SEY 66 INCLUDES EAI’& OF LINDSEY 65 AND 66 BELOW
65 PRL 15 221 JAMES S LINDSEY,GERALD A SMITH /////// LRL
66 PL 20 93 J S LINCSEYeG A SMITH ////1/71711177/] LRL
66 PR 143 1034 LONDON,RAU, SAMIOS,GOLDBERG ¢//BNL+SYRACUSE

CUANTUM NUMBER CETERMINATICNS NOT REFERRED TU IN THE DATA CARDS

10/66
10766

10/66

10/66

10/66

10/66

10/66

10766
10766

10/66

10/66
10/66

10766

10766

10/66

10/66

10/66

1/66

CRENNELL 66 PRL 16 1025

BIGI 62
BINGHAM 62
ERWIN 62
BALTAY 64
BARFMIN 64
BARLOW 66
BEUSCH 66
CRENNEL2 66

CﬂENhELL 2 HAS MORE CATA THAN CRENNELL
HES
HESS REPLACES PRL 9 460

66

REFERENCES FOR ETA(1C50)

CERN CONF 247
CERN CONF 240
PRL 9 34

A BIGIyS BRANDT, R CARRARA + /////// CERN
H H BINGHAM,M BLOCH + //PARIS+EC POLY+CERN
ERWINy HOYER yMARCH WALKER g WANGLER //h1S+BNL

DUBNA CONF 1 409
DUBNA CONF 1 433
CERN-TC66-22 =NC
BERKELEY CONF

BALTAY,LACH,CRENNELL ,OREN,STUMP +/YALE+BNL
BARMIN, COL GOL ENKO» YEROFEEV,KRESTNI+// I TEP
BARLOW, C.ANDLAU+ //// CERN+PARIS+LIVERPUOL
BEUSCF, FISCHER 4 ASTBURY ,MICHELINI+/ETH¢CERN
CRENNELL +KALBFLEISCH,LALsSCARRSCHU+ //BNL
+KALBFLEISCHyLAI,SCARR, SCHUMANN+/////7 BNL
BUT SAME CONCLUSIONS

R I HESS (THESIS, BERKELEY) 1/ LRL
ALEXANDERy DAHL , JACOBS,KALBFLEISCH + // LRL

BERKELEY CONF
UCRL-16832

1,JP

essnne sssnrsser vesessern e
sesane .
f ('250) 5 F (1250,JPG=2++} 1=0
5 F MASS (MEV)
L] 1250.0 25.0 SELOVE 62 HBC
M 26 35.0 VEILLET 63 FBC
L 5 GUIRAGDSS 63 HBC
L] 5 BONDAR 63 HBC
Ld 64 HBC
M 20.0 ACCENST 66 HBC 6/66
L] - 13. BARLOW 66 HBC (K01 KOl MODE) 11766
L] 1275.0 25.0 WAHLIG 66 SPRK 6/66
S5 F  WICTE (MEV)
W 100.0 25.0 SELOVE 62 HBC
W - 200.0 OR LESS VEILLET 63 FBC
W 85 160.0 BONDAR 63 HBC
W 130.0 20.0 64 HBC
W 102.0 46,0 ACCENST 66 HBC 6/66
W . 82. 34. BARLUW 66 HBC (KOl KOl FODE) 11/66
W 100. WAHL1G 66 SPRK 11766
5 F PARTIAL DECAY MOUDES
P1 F INTC PI+ PI- s 8s 8
P2 F INTO 2PI+ 2PI- S 85 85 85 8
P3 F INTO K KBAR s12s12
5 F BRANCHING KATIOS
RL = F INTG {4PI)/(2PI) tP2)71pP1)
R1 0.08 0.06 BONDAR 63 HBC
Rl = 0.04 CR LESS | CHUNG 65 HBC
R2 « F INTO (K KBAR)/(PI PI) (P3)/(P1)
R2 +09 OR LESS BARM IN 65 10/66
R2 = 0 16 OR LESS WANGLER 65 HBC
R2 = 0.06 OR LESS BRANDT 66 HBC CONF.LIMIT 0.95 9766
R2 = 0.05 OR LESS DEUTSCHMA 66 HBC 6/66
R2 0.023 0.006 FISCHER 66 SPRK 9766
R2 = 0.025 OR LESS HESS 66 HBC = l.6-4.2 PI- P 10766
R #FOR 24 NONET SU3 RATES SEE E.G. CLASHOW,SUCOLUW; PRL 15,329{65)
srecen senes sssenneen wxee * sssssesny sernwesss
REFERENCES FOR F
SELCVE 62 PRL 9 272 SELGVE FAGOPIAN,BRODY,BAKER,LEBOY // PENNA
BONDAR 63 PL 5 153 BONLAR+//AACHEN+BIRM+BONN4DE SY+IC-LUND+¥P[
VEILLET 63 PRL 10 29 VEILLET, HENNESSY,BINGHAMBLOCH*+//PAR+NMILAN
64 PRL 12 342 LEE,ROEsSINCLAIR, VANDERVELDE //// MICHIGAN
BARNMIN 65 SINP 1 870 4COLGOLCNKO+ERUFEEV+KRESTINIKUV+/ ITEP MOSC
CHUNG 65 PRL 15 325 CFUNGy DAHL y HARDY yHE SS+ JACOBS 4KIRZ //// LRL
GUIRAGOS 65 PRL 11 85 Z G T GUIRAGOSSIAN //7//14111111111117 LRL
WANGLER 65 PR 137 B 414 T P WANGLERyA R ERWINsW WALKER //mISCCNSIN
ACCENSI 66 PL 20 557 ACCENSIoALLES-BORELLI)FRENCHFRISK+ //CERN
BARLOW 66 CERN-TC66=-22 =NC BARLUW,C.ANDLAU+ //// CERN+PARIS+LIVERPUOL
BEUSCH 66 (PREPRINT) BEUSCHy FISCHER yASTBURY, MICHELINT# /E TH+CERN
BRANDOT 66 BERKELEY CONF. BRANDT COCCONTCZYZEWSKI+ //CERN+CRAC+WARS
DEUTSCHM 66 PL 20 82 DEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN
FISCHER 66 PRIVATE COMMUN. W E FISCHER (BASED ON HELSCH 66]//EYH*CERN
HESS 66 UCRL=-16832 R 1 HESS (THESIS, BERKELEY
WAHLIG 66 PR 147 941 OSNIBATA.GDRDDN.FR!SCH,HANNELLI /IHlHPlSA J
CUANTUM NUMBER CETERMINATIONS NUT REFERRED TO IN DATA CARGS
HAGGPIAN 63 PRL 10 533 V HAGOPIAN.W SELOVE ///71/71111711711 PENNA
ADERHOLZ 64 PL 10 240 AACHEN+BERL IN+BIRM4BUNN+HAMBUR+ IC-LUND+FPT  TJ
BRUYANT 64 PL 10 232 BRUYANT, GOLDBERGy HOLDER » FLELKY yHUC/CERN+PA |
SODICKSC 64 PRL 12 485 SODICKSONyWAHL IG,MANNELL [, FRISCH¢ //// MIT 1
BARVIN 65 SJUNP 1 230 +COLGOLENKO,ELENSKY,EROFEEV+ / TTEP MOSCOW JP
. . 2ren soseennne
e SsamEneER wEeREEARE
D ('285) 8 [ MESCN (1285,JPG= +) I=C
JPG DISCUSSED AT UXFORD, SEE ROSENFELD 65
8 - MESCN MASS (MEV)
M 1290.0 8.0 D.ANDLAU 65 HBC
L} 1283.0 5.0 HESS 66 HBC 1.6~4.2 PI- P 10/66
8 C MESON WICTF (MEV)
W 25.0 15.0 D.ANDLAU 65 HBC 9/66
L] 35.0 10.0 HESS 66 HBC l.6-4.2 P1- P 10/66

pL

P2

8 C MESON PARTIAL DECAY MODES

D PESON INTO K KBAR PI
O MESCN INTO PI PI RMO

S11S11S 9
S 95 9L 9




8 D MESON BRANCHING RATIOS

RL = D MESCN INTO (PI PI RHU) / (K KBAR PI) NUM 2
RL = DEN 1
RL = 2.0 OR LESS HESS 66 HBC C CHARGED PI ONLY 10/66

R #FCR 1+ NONET SU3 RATES SEE E.G. GULDHABER, REVIEW ‘BERKELEY CONF.1966

WREEEE SURFEESSE FETNCIINE UNSRERUGY SUENEDUEE TENANRESS NNNSRERES SESEOCERD
REFERENCES FOR D MESON

D.ANDLAV 65 PL 17 347

66 UCRL-16832
SEE ALSO 65 PRL 14 1074

D.ANDLAU,ASTIER,BARLOW ’//CDF*CEKN'RAD’LIV
R I HESS (THESIS, BERKELEY)
HlLLER'CHUNG.DAHL,HESS.HARD‘1K”(l*//l“|-'llc

rnues
e

nensnes wenn
enensnen wens

.
SEE PEEESSNEN NESENEEES RERENEIEE RENENSNSE

»

E (1420) ¢ ¢ neson

(1420,9PG= +) 1=0
6 E MESON MASS (MEV)
M 1425, Te BAILLON 66 HBC C. PBAR P 11766
L 1420.0 20.0 HESS 66 HBC 1.6-4.2 PI- P 10/66
6 € MESCN WIDTH (MEV)
W 80. 10. .BAILLON 66 HBC 0. PBAR P 11766
L] 60.0 20.0 HESS 66 HBC 1.6=4.2 Pl~ P 10/66
6 E MESON PARTIAL DECAY MODES
PL E INTO K K=(890) S10U18
P2 E INTC K KBAR PI $12512S 8
P3 E MESON INTO PI Pl RKO S 95 YU 9
P4 E INTO PI(1003) P1 ules 8
6 E MESON EBRANCHING RATIOS
E INTO K Ke(890)/((K K#)+(P1(1003) PI)) NLM 1
DEN 1 4
«50 -10 BAILLON 66 HBC 11766
» E MESCN INTO (PI PI RHO) / (K KBAR PI) NLM 3-
» DEN 2
- 2.0 OR LESS HESS 66 HBC C CHARGED PI ONLY 10/66
R #FOR 1+ NONET SU3 RATES SEE E.G. GOLDHABER, REVIEW BERKELEY CONF.1966
seeoes . ErsEseEEs SREEESERS SRNGEROSS EIEENSSES
REFERENCES FOR E MESON
ARMENTER 64 DUBNA CCNF 1 467 ARMENTEROS,EDWARDS,JACOBSEN,ASTIER+ //CERN
ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD //7/1711111141171/7 LRL--RVUE
BAILLON 66 PREPRINT - NC +EDWARDS+D . ANDLAU+ASTIER+ //// CERN+CDF+IR
BARASH 66 CU258(NEVIS 154) BARASK,KIRSCH,MILLERTAN ///7177/ CDLLHH!A
HESS 66 UCRL-16832 R 1 HESS (THESIS, BERKELEY)
SEE ALSC 65 PRL 14 1074 MILLER, CHUNG, DAHL y HESSyHARDY s KIRZ+ ILRLQUC

KSKS(I440, 29 KSKS(1440) AND RHORHO(1410) (JPG= +) I GTE O
pp (1410

EVICENCE NOT YET COMPELLING, OMITTED FROM TABLE

29 KSKS ANC RHORFO MASS (MEV)
M 1410.0 BETTINI 66 DBC C 0. PBARP TO 5PR 9/66
M 1439.0 SHOULDER ON A2 BEUSCH 66 SPRK 5-12 PI- P 9766
29 KSKS ANC RHORFO WIDTH [MEV)
W 90.0 . BETTINI 66 DBC C 0. PBAR P TO SPR 9/66
L] 43.0 40.0 BEUSCH 66 SPRK 5-12 PI- P 9/66
REFERENCES FOR KSKS[1440) AND RHO RHO(1410)
BETTINI 66 NC 424 695 4CRESTI,LIMENTANI,LORIA,PERLZZO+//PAD+PISA
BEUSCH W 66 BERKELEY CONF +ASTBURY, FINOCCHIAROyMICHELIN//CERN ZURICH
t'(1500)
13 F PRIME (15C0,UPG=2++) 1=0
13 F PRIME(15C0) MASS (MEV)
L] - 14 1480.0 CRENNELL 66 HBC 6.0 PI- P 8766
L 35 1514.0 16.0 BARNES 66 HBC K1 KL ONLY 5.0 K-P 9/66
13 F PRIME(15C0) WIDTH (MEV)
W 35 86a 23. BARNES 66 HBC K1 K1 ONLY 5.0 K=P 10/66
13 F PRIME PARTIAL DECAY MODES
Pl F PRIME INTO PI+ PI- 508508
P2 F PRIME INTO K KBAR §12s812
P3 F PRIME INTO K K#(890) siouls
P4 F PRIME INTO ETA ETA $14S514
13 F PRIME BRANCHING RATIUS
R1 - F PRIME INTO (PI+ PI[-)/(K KBAR) P1)/7(P2)
Rl - 0.14 OR LESS BARNES 66 HBC CONF.LIMIT 0.95 10/66
RL N SU3 «03 ESTIMATE FROM SU3 GLASHOW 65 Su3
R2 = F PRIME INTO (K KBAR) / TOTAL (PZIITUTAL
R2 X LOBERG 66, WITHOR 8/66

64 GOl
BARNES 66 POINT OUY THAT F PRIME UNRESOLVABLE FROM E HESUN

ROSENFELD ET AL. Data on Particles and Resonant States 25
R3 « F PRIME (NTD (E'A ETA)/ (K KDAR) (P4)/strP2)
R3 . 1.0 OR LESS BARNES 66 HBC CONFLLIMIT 0.95 10766
R #FOR 2+ NONET SU3 RATES SEE E.G. GLASHOW, SOCOLOW, PRL 15,329(65)
seeuse wrsussrss wesssneue viessvsus .- . [
REFERENCES FOR F PRIME
GLASHOW 65 PRL 15 S L GLASHOW, R H SUCULOW //SU3 BERKELEY
BARNES 66 BERKELEV CONFa +0ORNAN, GUIDONT s KALBFLEISCH,LUNDUN/BNL,,SYR I=0
BARNES 65 PRL 15 322 REPLACED BY REFERENCE ABOVE
CRENNELL 66 PRL 16 1025 + KALBFLEISCHyLAI,SCARR, SCHUMANN + // BNL I
GOLDBERG 66 SUBMITTED TO NC + LEITNER,MUSTO,0 RAIFEARTAIGH //SYRACUSE
CRENNEL2 66 BERKELEY CONF +KALBFLLISCH,LATL,SCARR, SCHUMANN+////// BNL 1=0
New eessensEe ssneseues seesesree seesuBese o o ersnsnere
sennne erenennee se
P (760) s rHO (760,0pG=1-4) 1=1
9 RHO MASS (MEV)
M+ C CARMONY 64 HBC +
We & canmany Cmass cucuureo FOR NOMENTUN TRANSFER LESS THAN 4 (HP1##2)
Ne 760. 0. ENISE 65 HBC +
M+ 765.0 5.0 ALFF-SYEI 66 HBC + 2-3 PI+ P 6766
M+ * 783.0 JAMES 66 HBC + 2.1 Pi+ P 6/66
M 58,0 10.0 JAMES 66 HBC SEE NOTE J BELOM 8/66
e 5 FROM JARES WE USETNASS CALC FOR MONENTUM TRANSTER LESS THAN 3.5 MPIss2
e 750.0 3.0 BALTAY 66 HBC +- 0.0 PBARP 6766
M+ 730. 11. BARLOW 66 HBC +¢- 1.2 PBAR P 11766
M- % 748.0 KENNEY 62 HBC -
M- 765.0 10.0 ERMIN 63 HBC -
M- % 130 775.0 GUIRAGOSS 63 HBC
'e 768.0 5.0 BLIEDEN 65 MNSP - 3-5 PI- P 6766
u- 772.0 19.0 FIDECARO 66 SPRK = 2.5 PI-,T CJT18 11766
M= 760.0 5.0 HAGOPIAN 66 HBC - 3.0 PI-P
[ — 7.0 MILLER 66 HBC =~ 2.7 PI-T QUT 5
L 775.0 .0 MILLER 66 HBC - 2.7 P
M- * 768.0 5.0 MILLER 66 HBC - 2.7 PI-
u- 749.0 .0 WEST 66 HBC - 2.1 PI- ¢
(Ideogran below)
WEIGHTED AVERRGE 2758.97 +/- 3.67
SCALE = 2.04 CHISQ = 33.4 CONLEV = .001
0.6 :
+ WEST 66 HBC
0.4f NILLER 66 HBC
HAGOPIAN 66 HBC
BLIEDEN 66 MHSP
GUIRAGOSS 63 HBC
ERWIN 63 HBC
o.2h KENNEY 62 HBC
. BARLOW 66 HBC
JANES 66 HBC
ALFF-STEL 66 HBC
——
ARMENISE 65 HBC
0.9 uf c:‘ ‘_:o
o o o o
o - @ o~
~ ~ ~ @
RHO +- NASS  (MEV)
MO * 190 750.0 2040 SAMIOS 62 HBC O
no 300 760.0 10.0 ABOLINS 63 HBC O
“o 763.0 10.0 ERWIN 63 HBC O
MO ® 160 775.0 GUIRAGOSS 63 HBC o
MO 500 770.0 10.0 GOLDHABER 64 HBC o
MO * 735.0 10.0 ALYEA 65 0BC 0 2.2 K- P 6766
O 750.0 . CLARK 65 SPRK 0
MO 763.0 DERADO 65 DBC 0 4.0 PI- P 6766
MO 750.0 15.0 GUYA‘I 65 NBC 0 Z.U PL=~ P 6766
MO N 736.0 0 PI- P -10/766
MO N AT PI PI SCATT.ANGLE OF 90 osn.unnnur INTERFERENCE WITH NONRES .BACKGD
MO M 753, 65 SPRK_ 0 1.5 PI- P 10766
MO M AT PI PI SCATT.ANGLE OF 90 DEG. lLLUlﬂNG FOR INTERF.WITH NONRES.BACKGD
Mo 768.0 14.0 ACCENSI _ 66 HBC O 5.7 PBARP 6766
MO 750.0 5.0 ALFF-STEI 66 HBC 0 2-3 Pl+ P 6766
MO T49.4 3.3 BALTAY 66 HBC 0 0.0 PBARP 6/66
"o 745, 9. BARLOW 66 HBC O 1.2 PBAR P 11766
' 773.0 12.0 cASON 6 HBC 0 7.0 PI- P 9766
o 775.0 5.0 HAGOPIAN 66 HBC 0 3.0 PI- P 6766
MO 765.0 8.0 JAMES 6 HBC 0 2.1 PI+ P /66
Mo 770.0 440 NILLER 66 HBC 0 2.7 PI-,T CJT20 9/66
Mo 76040 - 3.0 WEST 66 HBC 0 2.1 PI- P 766
MO P IN PHOTOPRODUCTION EXPERIMENTS THE RHOO MASS VALUE APPEARS SHIFTED
Mo P 4040 10.0 LANZEROTT 65 CNTR 0 GAMMA P 10766
uo P 728.0 8.0 CAMBRIDGE 66 HBC 0 1.0-6,0 GAMAA P 10766
MO P 728.0 GERMAN CO 66 HBC 0 3.5-5.8 GAMMA P 10/66
(Idaoxrnm on next page)
" 290 755.0 CHADMICK 63 HBC +-0
" 740.0 WALKER 62 HBC -0
M 240 752.0 ALITTI 63 HBC -0
N 765.0 LEE 65 HBC -0
9 RHO WIDTH (MEV)
We C 77.0 20.0 CARMONY 64 HBC +
W+ C CARMONY ﬂXDYH CALCULATED FOR mNENTUK TRANSFER LESS THAN & (MPI+#2)
ve 90 10.0 SA 63 HBC +
we 160" 10. ARHENISE 63 HBC
W 100.0 ALFE-STEL 66 HBC & 2-3 ple P 6/66
W+ * 177.0 15.0 JAMES 66 HBC V Pl+ 766
We 147.0 19.0 JAMES HBC  SE| NUTE J BE LW 8/66
We 3 FROM JANES WE USE WIDTH CALC FOR MONSNTUM TRANSEER LESS THAN 2.5 WPIes2
e 150.0 30.0 BALTAY 66 HBC +- 0.0 PBARP 6766
ue 130, 25, BARLOW 66 HBC +- 1,2 PBAR P 11766
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- . 654 20.0 ERMIN 63 HBC -
W- & 130 125.0 GUIRAGOSS 63 HBC - BATON 64 NC 35 713 BATON,BER THELOT,ALLES }BORELLT ¢ /CEN+BOLOG
- 98 180.0 ‘BONDAR 64 HBC - BONDAR .64 NC 31 729 BONDAR+ //AACHEN+B IR M+B ONN+DES Y+ 1 MP-COL +MPI
- 127.0 5.0 BLIEDEN 66 MMSP =~ 3-5 PI- P 6766 | CARMONY 64 DUBNA CONF 1 486 CARMONY,HOA,LANDER,NG H XUONG,YAGER //UCSD
- 150.0 20.0 HAGOPIAN 66 HBC =~ 3.0 PI- P 6766 | DAUDIN 64 REPORT CEA-R-2525 DAUDIN, JABIOL,MONGELLI + ///// SACLAY+BARI
- 137.0 17.0 MILLER 66 HBC - 2.7 Pi-,T QT 5 9/66 GOLCHABE 64 PRL 12 336 GOLOHABER s BROMWN s KAD YKy SHEN, TRILLING/ LRL+UC
- 145.0 12.0 MILLER 66 HBC =~ 2.7 PI-yT CJT10 9/66
- . 153.0 13.0 HILLER 66 HBC — 2.7 PI-,T CJT20 9/66 ALYEA 65 PL 15 82 ALYEA,CRI TTENDEN,MARTIN,RHODE + // INDYANA
H- 149.0 13.0 MEST 66 HBC - 2.1 PI- 10766 ARHENISE 65 NC 37 361 SACLAY+OR SAY*BARI+BOLOGNA (COLLABORATION 1
BLIEDEN 65 PL 19 444 BLIEDENFREYTAG «GEIBEL \HASSAN + /7/// CERN
WO * 190 150.0 20.0 SAMIOS 62 HBC 0 CL ARK 65 PR 139 B 1556 A CLARKCHRISTENSON,CRONIN,TURLAY/ PRINCETO
WO ¢ 160 175.0 GUIRAGASS 6 DERADD 65 PRL 14 872 DERADO, KENNEY s POTRI ER y SHEPHARD/ / NOTRE DAME
wo 300  90.0 10.0 ABOLINS 63 HBC O GUTAY 65 NC 39 381 GUTAY,LANNUTTI TULT /////7//1/7/77 FLORIDA
WO 165.0 20.0 ERWIN 63 HBC O LANZEROT 65 PRL 15 210 LANZERDTTT BLUMENTHAL JEHN,FAISSLER +/HARVD
“o 96  210.0 BONDAR 64 HBC O LEE 65 MICH 04938 YONG-YUNG LEE /////1111717//7/1// WICHIGAN
wo 500 - 130.0 GOLDHABER 64 HBC O WOLF 65 PL 19 328 G WOLE 2777770 7771101111717717177/1] DESY
wO 110.0 20.0 ALYEA 65 DBC 0 2.2 k- P 6/66 | ZDANIS 65 PRL 14 721 IDANTS,MADANSKY KRAENER + /7///771 JHU+BN.
WO 130.0 CLARK 65 SPRK O | .
o 15040 DERADO 65 HRC 0 4.0 PI- P 6766 ACCENST 66 PL 20 557 ACCENSI JALLE'S-BORELLI yFRENCH,FRISK+// " CERN
Wo 80.0 15.0 GUTAY 65 HBC 0 2.0 PI- P 6766 ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER, BERLE Y,BRUGGER+// COL+RUTG
WO % 150.0 10.0 LANZERDTT 65 CNTR 0 BALTAY 66 PR 145 1103 +FRANZINT yLUTJENS ¢ SEVERINS o TYCKO+/ COLUMBIA
w0 72.0 30.0 ACCENSI 66 HBC 0 5.7 PBARP 6/66 BARLOW 66 CERN-TC66-22 ~NC BARLOW,D. ANDLAU+ //// CERN+PARIS+LIVERPOOL
wo 100.0 ALFF-STEY 66 HBC 0 2-3 PI+ P 6766 BLIEDEN 66 NC 43 T1 +FRE YTAGsGE IBEL yHASSAN \KIENZLE+ ///// CERN
HO 146.0 17.0 BALTAY 66 HBC O 0.0 PBARP 6766 CAMBRIOG 66 PR 146 994 CAMBRIDGE BUBBLE CHAMBER GROUP //MIT+HARV+
w0 92. 42, BARLOW 66 HBC 0 1.2 PBAR P 11766 | CASON 66 PR 148 1282 N M CASON 77 WISCONS IN
WO % 175.0 CAMBRIDGE 66 HBC 0 5-6 GAM P 9766 DE PAGTE 66 PRL 16 35 DE PAGTER+//CAM EL ACC+MIT#NORTHEAST+ SLAC
wo 57.0 25.0 15.0 CASON 66 HBC 0 7.0 PI- P 9766 DEUTSCHM 66 PL 20 82 DEUTSCHMANN,STEINBERG +//AACH+BERLIN+ CERN
WO 120.0 10.0 HAGOPIAN 66 HBC 0 3.0 PI- P 6766 FERBEL 66 PL 21 111 FERBEL // /777111711717 71170777/] ROCHESTER
wo 103.0 13.0 JAMES 66 HBC 0 2.1 PI+ 766 FIDECARD 66 PL 23 163 G+M FIDECARO,J POIRIER,P SCHIAVON // CERN
w0 160.0 15.0 MILLER 66 HBC 0 2.7 PI- .r ©T20 9766 GERMAN C 66 BERKELEY CONF  GERMAN COLL./ AACH+BERL+BONN+HAMB+HEID+HUN
o 173.0 13.0 WEST 66 HBC 0 2.1 PI- 107686 HAGOPIAN 66 PR 145 1128 HAGOPTAN, SELOVE JALI TTI \BATON+// PENN+S ACLAY
(1deograms below) HERTZEAC 66 PREPRINT HERTZBACH + KRAE MER s MADANSKI 5 ZDANIS+/ JHU+BNL
W 290 110.0 CHADWICK 63 HBC +-0 (SEE ALSO ZDANIS 65) R
HUSON 66 PL 20 91 HUSON,ALLARD ,DRT JARD JHENNESSY + //ORSAY+EP
] 120.0 WALKER 62 HBC -0 JAMES 66 PR 142 896 F E JAMES KRAYBILL /////// YALE+BROOKHAVEN
W 125.0 15. LEE 65 HBC -0 MILLER 66 BERKELEY CONFe  MILLER,GUTAY,JOHNSCN,LOEFFLER + // PURDUE
WEST 66 PR 149 1089 WEST,80YD ;ERWINWALKER ///////// WISCONSIN
W o 170.0 HOLF 65 RVUE 6766
EENES
e
9 RHO PARTIAL DECAY MODES
P1 RHO INTO 2P1 8
P2 RHO INTO 4P 1 s 85 85 85 8 36 DELTA MESON (963,0PG= ) I =1
p3 RHO INTO PI GAMMA 85 0 3 (963) '
P4 RHO INTO E+ E- s 35 3 COMPILATION AVAILABLE SEPARATELY [N UCRL~8030-SPECTRA
5 RHO INTO Pl ETA s 8514
26 RHD INTO MU+ MU~ S 4S 4 36 DELTA (963) MASS (MEV)
9 RHO BRANCHING RATIOS " SEE GOLDHABER MESCN REVIEW, 1966 BERKELEY CCNF
Rl & RHO INTO 4P1/2PT 1p2)7(pP11) M 910. TURKOT 63 MMS + 3.3 PP TC D + MV 10766
M 262 962.0 5.0 KIENZLE 65 MMS ~ 3-5 PI~ P 9766
R1 # RHO+ INTO (PI4= PI+ PI- PIO) / (PI+- PI0) M e 36 965.0 ALLEN 66 HBC = 1.7 PL- P 9/66
RL #* 0.026 OR LESS BLIEDEN 66 MMSP —~ 3-5 p[- P 6766 M 106 965.0  COMPILATION BY M.LEN 66 HBC -0 1 u Pl 3 9/66
R1L * 0.01 OR LESS DEUTSCHMA 66 HBC + 8.0 PI+ P 6766 M 9660 . 00STE 66 MMS 3. TC G+ MV 9766
R1 % 0.002 OR LESS FERBEL 66 HBC 4~ PI+-— P ABOVE 2.5 10/66 FOR RESULTS WHICH DO NOT SUPPURT ALLEN 66, StE JACOBS €6 AND hESl 66
Rl * 040035 0,004 JAMES 66 HBC 11766
RL # RHO O INTO (PI+ PI- PI+ PI-) / (PI+ PI-)
R1 # 0.008 OR LESS JAMES 66 HBC + 6766 36 DELTA (963) WIDTH (MEV)
R1L * 8  0.006 OR LESS GERMAN CO 66 HBC 0 3.5-5.5 GAMMA P 10/66
W 50. TURKDT 63 MMS  + ¥V 10766
R2 % RHD INTO P1 GAMMA/2PI (P3/P1} W 262 5.0  OR LESS KIENILE 65 MMS - 3-5 PI~ P 9/66
R2 * 0.02 OR LESS DAUDIN 64 HBC + W 36 25. OR LESS ALLEN 66 HBC - 1.7 PI~ P 9766
R2 N 0.02 OR LESS LANZEROTT 65 CNTR 11766 W 10.0  OR LESS O0STENS 66 MMS + 3. P P 10 D ¢ M 9766
R2 N ONE PION EXCHANGE MODEL usso IN THIS ESTIMATION
R2 % 0.005 OR LESS FIDECARG 66 SPRK - 0,97 CONF LEV 10766 ——————
R2 M 0.004 OR LESS GERMAN CO 66 HBC 0 3.5-5.5 GAMMA P 10/66
R2 M ONE PION EXCHANGE MODEL USED lN THIS ESTIMATTON 36 DELTA MESON PARTIAL DECAY MODES
R2 #* 0.007 OR LESS HUSOl 66 HLBC - 6766
3 DELYA MESON INTO 2 PI 58S 8
R3 % RHO INTO(E¢ E-)/(PI+PI-) (UNI TS 10%%-4) P4}/ (P11 P2 DELTA MESON INTO 3 PI S 95 95 9
R3 0.65 1.1 0.5 AERTZBACH 66 SPRK ASSUME SU(3)+MIX ING 10766 P3 DELTA MESCN INTO 4 PI S 95 95 95 9
P4 . DELTA MESON INTO 5 P
R4 &  RHO INTO (PI EYA)MZPU (P5)/(P1) L] DELTA PESGN INTO ETA PI s145 9
R4 * 0.03 OR LES DEUTSCHMA 66 HBC ¢ 8.0 PI+ P 6766 6 DELTA MESON INTO RHQ PI U9s 9
RS ¢  RHO mm (MU+ MU-)/{PI+ PI-) (UN 10%¢-4) P61/ (P1) —————
RS 33 0.16 0.07 DE PAGTER 66 CNTR 0 5.2 GAM P 6766
RS " * 14. OR LESS HERTZBACH 66 SPRK 10766 36 DELTA MESON BRANCHING RATIOS
hiadbad had hid RL CHARGEC DELTA INTO (1 CHARcm) / 13 OR MORE CHARGED)
RL 1.3 0.9 .7  KIENILE 66 MMS 3-5 PI- P 9/66
REFERENCES FOR RHO
ERERE SERESINNE SESENTEEE SREEESULE ANRIENIE EEERINEES KERREAEEE NENERERES
ANDERSON 61 PRL 6 365 ANDER SONs BANG yBURKECARNONY ,SCHMITZ // LRE
KENNEY 62 PR 126 736 V P KENNEY,4 D SHEPHARD,C D GALL /KENTUCKY REFERENCES FOR DELTA(963)
SAMIOS 62 PRL 9 139 SAMIOS,BACHMAN,LEA+ // BNL+CCNY+COLUM#KENT
WALKER 62 CERN CONF 42 W D WALKER,E WEST A R ERWIN + // WISCONSIN TURKOT 63 STENNA CONF 1 661 +COLLINS,FUJLIKEMP+ /77777 BNLovmsaumH
XUONG 62 PR 128 1849 NGUYEN HUU XUONG +GERALD R LYNCH ////// LRL KIENZLE 65 PL 19 438 + MAGLIC,LEVRAT,LEFEBVRES + / CERN
ALLEN D 66 PL 22 543 +GP FISHER,G GODDEN,L NARSHALL.SEARS/ICULU G=+
ABOLINS 63 PRL 11 381 ABOLINS L ANDER »MEHLHOP , NGUYEN,YAGER / UCSD JACOBS 66 DISS. BERKELEY  L.0.JACOBS //////7/1717111111111711111 LRL
ALITTI 63 NC 29 515 ALTTTI,BATCON ,ARMENI SE+/SAC+ORSAY+BART+BOLO ODSTENS 66 PL 22 708 +CHAVANON, CROZON, TOCQUEVILLE ~ // SACLAY,CF I=1
CHACWICK 63 PRL 10 62 CHADWICK,DAVIES+DERRICK,CRESTL + / OXF4PAD WEST 66 PR 149 1089 WESTeBUYD,ERWINSWALKER ///////77 WISCGNSIN
GUIRAGOS 63 PRL 11 85 ZAVEN GUIRAGOSSIAN ///711//11111/71711 LRL
ERWIN 63 SIENA CONF 1 112 ERWIN,SATTERBLOM,WALKER,WEST /// WISCONSIN WEeEss suesanras SevESEiNs HCERRiLAE FREESEEAE BINSEEESS NesSNIORS Vesessvew
SACLAY 63 SIENA CONF 1 239 SACLAY+ORSAY+BARI + BOLOGNA (COLLABORATION) We2ese sEseseNes BeusnsAes Fosswress AUsEsessk exveeEEer ERESANEEE P
UEIGHTED AUERAGE =759.91 +/- 2.66 WEIGHTED RUERASE =131.17 +/- 7.42 UEIGHTED AUERAGE =117.4 +/- 10.3
SCALE = 1.73 CHISA = 35.8 CONLEV = .001 SCALE = 2.10 CHISO = 30.7 CONLEV = .001 SCALE = 2.37 CHISQ = 61.8 CONLEV = ,001
0.6 WEST 66 HBC
HEST 66 HBC MILLER 66 HBC
MILLER 66 HBC JANES 66 HBC
o.6p A JANES 66 HBC HAGOPIAN 66 HBC
HAGOPIAN €6 HBC CASON 66 HBC
CRSON 66 HBC HEST 66 HBC 0.4k BARLOW 66 HBC
BRRLOU 66 HBC MILLER 66 HBC . BALTAY 66 HBC
0.4 o BALTAY 66 HBC j HAGDPIAN €6 HBC ALFF-STEI 66 HBC
. r ALFF-STEI 66 HBC BLIEDEW 65 Hnsp ACCENSI 66 HBC
— ACCENSI 66 HBC BONDAR 64 HBC GUTRY 68 HBC
GuTAY €S HBC B6UIRAGOSS 63 HBC DERADO 65 HBC
DERADD 65 DBC BARLOW €6 HBC 0.2k CLRRK 65 SPRK
0.2k . CLRRK 65 SPRK JANES 66 HBC | ALYER 65 DBC
— GOLDHABER 64 HBC ALFF-STEI 66 HSC GOLDHABER 64 HBC
— ERUIN 63 HBC + ARMENISE 65 HBC BONDAR 64 HBC
ABOLINS 63 MBC SACLAY €3 HBC ERUIN 63 HBC
-ABOLINS 63 MBC
0.0 N N . . 0.0 -+, .
e 2 : = = s = = / . = ]
o o o o o o o o o o =] o
R X R R 2 a A & & 2 5
RHO O MASS (MEV) RHD +- UIDTH (MEV RHO 0 WIDTH (MEUV)
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¥, (1003) 16 Prcroos,upes 1 1= 11 B MESON MASS (MEV)
v 16 PI(1003) MASS (MEV) L] 60 1220.0 ABULINS 63 HBC +
> KK " 1220.0 ss 64 HBC -
. 1060.0 BELYAKOV 64 PBC 7.5 PI- P 6/66 " 1220.0 GOLDHABER 65 HBC
M e 50 1025.0  APPROX. ARMENTERQ 65 HBC +- 0.0 PBAR P M 344 1200.0 15.0 BALTAY 66 HBC 0.0 PBAR P 9/66
“ 143 1003.3 7.0+SYSTEMATIC ROSENFELD 65 RVUE +- 8/66 LI FOR EVIDENCE THAT THE B IS JUST DECK EFFECT, SEE CHUNG 66
o SCAT. LENGTH 2 TO 6 FERMIS.BALTAY 66 HBC 3.7 PBAR P 8766
' SCAT. LENGIH 2.44-.5 FERMI BARLOW 66 HBC +- 1.2 PBAR P 11766 | ====--
—— 11 8 MESON WIDTH (MEV)
16 PI1(1003) WIDTH (MEV) W 60 100.0 20.0 ABOLINS 63 HBC +
W 180.0 30.0 HESS 64 HBC -
W 60.0 BELYAKOV 64 PBC 6766 W 80.0 GULDHABER 65 HBC
W s 50 40,0 APP RMENTERD 65 HBC 4= W 344 100.0 30.0 BALTAY 66 HBC 0.0 PBAR P 9/66
Wooe 143 57.0 13.03SYSTENATIC RUSENFELD 63 RVUE 1= 8/66
W 70. . MONTANET 66 HBC 1766 | ===
———— 11 B MESON PARTIAL DECAY MODES
16 PI(1003) PARTIAL CECAY MODES oL 8 MESON INTO OMEGA+PI L1s 8
P2 B MESON INTO 2P[+ 2PI- S 8S 8S 85 8
Pl PI(1003) INTO K KEAR s10s11 3 B MESON INTO K KBAR 510510
] PI(1003) INTO ETA PI s14s 8 123 8 MESON INTO PI PI s 8s 8
5 8 MESON INTO PI PHI s 9u 4
The I = 1KK enhancement has been seen only in Pp 1 MESON BRANCHING RATT
annihilations, where no nm mass spectra are known to us. 8 MEso c 0s
There are nm spectra in n”p interactions [see Alitti et al. RL e B INTO 4PI/(OMEGA PI) (P2)7te1)
’ RL « 0.5 OR LESS ABOLINS 63 HBC +
Phys. Letters 15, 69 (1965)], but there the total production
of KK, is <3 Rz« B MESCN INTO (K KBAR)/(OMEGA P1} P31/(p1)
ubat 3.2 GeV/c [see Richard I. Hess etal., RZ » 0.02 OR LESS ESS 66 HBC = 1.6-4.2 PI- P 10/66
Phys Rev. Letters 17, 1109 (1966)].
- R3 » B MESON INTO (PI PI)/(PI OMEGA) (P4)/(P1)
sesues sesnssses ans . o seenssene . R3S » 0.3 OR LESS ADERHOLZ 64 HBC /66
REFERENCES FOR PI(10C3) Re x B MESON INTO (PL PHI) / (P1 OMCGA) (P5)/(P1)
Re 0.015 OR LESS ss 66 HBC 1.6-4.2 PI- P 10/66
BELYAKOV 64 JINR P-1586 BELYAKOV,VIRYASUV,KLADNITSKAYA + /// DUBNA
ARMENTER 65 PL 17 344 ARMENTEROS ¢ EDWARDS, JACOBSEN +///CERN#PARLS escnae ve .
ASTIER 65 OXFORC ABSTRACT 143 AND SUPPLEMENT P 13 // CERN+COLL DE FR.
BARASH 65 PR 139 B 1659  +FRANZINI,KIRSCH,MILLER,STEINBERGER/COLUM REFERENCES FOR B MESON
ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD ///////7/11/41111] LRL--RVUE
BALTAY 66 PR 142 B 932  +LACH, SANDWEISS, TAFT,YEH,STONEHILL+ //YVALE ABOLINS 63 PRL 11 381 ABOL INS 1 LANDER , MEHLHOP , XLONG  YAGER 7/ UCSD
BARLOW 66 CERN-TC66-22 ~NC BARLOW,D.ANDLAU+ //// CERN+PARIS+LIVERPUOL BONDAR 63 PL 5 209 BONDAR, DODD+//AACHEN +8 [RV+HAMB+ [C~LOND + P [
MONTANET 66 PRIVATE COMM.  L.MONTANET ////1/1711111111111111111/ CERN ADERHOLZ 64 PL 10 240 AACHEN +BERL IN +B IRM+BONN +HAMBUR+ IC~LOND*+ MP I
HESS 64 DUBNA CONF 1 422 HESS,CHUNG, DAHL sHARDY,KIRZ \MILLER //// LRL
aee SEE ALSC CHUNG 66
GOLDHABE 65 PRL 15 118 G GULCHABER,S GOLDHABER,KADYKsSHLN /// LRL
Al (1080) BALTAY C 66 BERKELEY CONF  +FRANZINI, SEVERIENS,VEH,ZANELLO //BNL,CCNY
10 Al MESON (1C79, JPG= =) 1=1 CHUNG S 66 PRL 16 481 +NEVEU, DAKL yKIRZ,MILLER s GUIRAGOSIAN // LRL
HESS 66 UCRL-16832 R I HESS (THESIS, BERKELEY) 77 LRU
SEE COMPILATION AND DISCUSSION IN G.GOLDHAVERS REVIEW
1966 BERKELEY CONFERENCE, QUANTUM NUMBER DETERMINATIONS NOT REFERRED TU IN THE DATA CARDS
10 AL MESON MASS (MEV) CARFCNY 64 PRL 12 254 CARMONY , LANDER , R INDFLE [ SCHy XUONG » YAGER//UC  JP
M 1080.0 ADERHOLZ 64 HBC vesess seeessnen Sevise seaNENses EEREERes VessERees HEseRVEGS NRNsLEauE
" 1080.0 20.0 ALLARD 64 FBC - Neesas SEaEEEEES KEGREERED SSROPEIEE TEEREINSS ESCRANEE BESEREEEN esennan
" 1080.0 10.0 HESS 64 HBC -
] 1076.0 14.0 DEUTSCH 2 66 HBC + 9/66 A2 (1300) 12 A2 MESON (1300,4PG=2+-) I=1
——— SEE COMPIL. AND DISC. IN G.GOLDHABERS REVIEW 1966
BERKELEY CONF.
10 Al MESON WIDTH (MEV)
12 A2 MESON MASS (MEV)
W 80.0 ADEKHOLZ 64 HBC
W 150.0  APPROX ALLARD 64 FBC -
" 100.0  APPROX HESS 64 HBC  ~ " 1320.0 ADERHOLZ 64 HBC
W 130.0 50.0 40.0  DEUTSCH 2 66 HBC + 9/66 M 1335.0 10.0 GOLDHABER 64 HBC 4= 3.7 PI+= P
M 1285.0 ARMENTERD 65 HBC KLK1 DECAY 6766
------ M 1270.0 DERADO 65 HBC 6766
M 130 1310.0 FORINO 65 DBC + C 4.5 PI+ D 10/66
10 Al PARTIAL CECAY MODES M 1425 1290.0 5.0 LEFEBVRES 65 MMSP = 6/66
M 1300.0 SEIDLITZ 65 DBC - 6/66
PL Al INTO RHO PI L 9S8
P2 AL INTO KBAR K s10S11 M 1325.0 BART 66 DBC € 5.1 PI+ D 10/66
3 Al INTO ETA PI S14S 8 M 1317, 3. BARLOW 66 HBC +- (K KBAR MODE) 11766
[ Al INTO ETA PRIME PI L2s s " 1333, 13, BARLOW 66 HBC +- (K KBAR FODE) 11766
[ 1290.0 10.0 BARNES 66 HBC = 6766
u 1310.0 10.0 BENSON 66 DBC 6/66
" 1325.0 BEUSCH 66 SPRK 0 5-12 PI- P 10766
10 Al BRANCHING KATIOS M 1317.0 5.0 CHUNG 66 HBC =0 3-4 PI- P 10/66
M 1280.0 DEUTSCHMA 66 HBC ¢+ 8.0 Pi+ P 6/66
RL « AL INTO (KBAR K)/(RKO PI) (P2)/1pP1) M 1800 1310.0 10.0  COMP.BY FERBEL 66 -~ Ple-p 10766
Rl . 0.01 OR LESS DEUTSCH 1 66 HBC + 6766 MoS 1260.0 10.0 LEVRAT 66 w45 - T-12 PI- P 10/66
RL ® 0.0025 OR LESS HESS 66 HBC ~ 4.0 PI- P 10766 | NS 1312.0 10 66 MMS - T-12 PI- P 10766
M S LEVRAT ET AL SEE SLIGHT EVICENCE FOR THO'NARROW AZ PEAKS.
R2 ¢ Al INTO (ETA P1)/(RHD P 1) (P3)/7(pP1) (Ideogran below)
RZ 0.015 OR LESS DEUTSCH 1 66 HBC + 6766 | ====--
R3 s Al INTC (ETA PRIME P1)/(RKO PI) (P4)/(P1)
R3 0.015 OR LESS DEUTSCH | 66 HBC + 6/66
WEIGHTED AUERAGE =1311.96 4/~ §.13
. . -G. -
R eFOR 1+ NCNET SU3 RATES SEE E.G. GOLDHABER, REVIEW BERKELEY CONF.1966 SCALE = 2.48 eHISO = 36.9 CONLEV = .001
cnosne —_
REFERENCES FOR Al 0.6k DEUTSCHNA 66 HBC
BELLINI 63 NC 29 896 BELLINI, FIORINI HERZ,NEGRT,RATTI /// PILAN CHUNG 66 HBC
ADERHOLZ 64 PL 10 226 AACH+BERL+B IRM+BONN+DESY+HAMB+IMP.COL+ MPI BEUSCH 66 SPRK
ALLARD 64 PL 12 143 ALLARC+ // PARIS+CERN+MILAN#CEA-SAC+UC-BKY 0.4p BENSON 66 DBC
GOLDHABE 64 PRL 12 336 GOLDHABER , BRUWN ;KADYK y SHEN s TRILLING /LRL+UC — BARNES 66 HBC
HESS 64 DUBNA CONF 1 422 HESS,CHUNG, DAHL, HARDYsKIRZyMILLER //// LRL —— B u
LANDER 64 PRL 13 346 A LANCER, ABOL INS, CARMONY ,HENDR ICKS +/7/ UCSD  JP ARLO €6 Hec
0.3k n BARLOW 66 HBC
ABOLINS 65 AIMENS(UHID)CUNF +CARMONY ,LANDER , XUONGs YAGER ///// LA JOLLA I=1 BARI 66 DBC
ALITII 65 PL ALT1T1, BATON,DELER,CRUSSARD ///// SAC+BOL SEIDLITZ 66 DBC
DEUTSCH1 66 PL %0 03 DEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN LEFEBURES €5 nnsP
DEUTSCH2 66 PL 22 112 DEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN 0.2
GOLDHABE 66 BERKELEY CONF G.GULCHABER. SAMIOS,ASTIER o SHEN , LAT .+ nesun REVIEH FORIND 65 DBC
HESS 66 UCRL-16832 I HESS (THESIS, BERKELEY) LR DERADD 65 HBC
.. % sessrsnan @ ARMENTERD 65 HBC
BENERO FRNBENNBE MBS O.1p GOLDHABER 64 HBC
ADERHDLZ 64 HBC
B (1210) 11 B MESON (1210,JPG= +) I=1 0.9 + + +
i % ] o
o o o o o
. . .. b A @ o~ 3 o
The B meson was first seen in wp collisions, where b S o b4 *
its analysis was complicated by Deck Effect (see CHUNG + 64). A2 HASS (MEV)
However, in 1966 Baltay et al. reported a significant B peak
in pp annihilations, "This seems to confirm the existence of
the B.
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12 A2 MESON WIDTH (MEV)

#FUR 2+ NUNCT SU3 RATES SEE E.G. GLASHOW,SUCOLUW,

PRL 152329(65)

reennsnne

100.0 ADERHOLZ 64 HBC
90.0 10.0 GOLDHABER 64 HBC +- 3.7 Pl+-
50.0 DERADOD 65 HBC 6/66
1425  99.0 15.0 LEFEBVRES 65 MMSP - 6766
40.0 SEIDLITZ 65 DBC - 6/66
10.0 BARNES 66 HBC - 6/66
BART 66 DBC C 5.1 PI+ D 10766
28. BARLOW 66 HBC ¢= (K KBAR MODE) 11766
15. BARLOW 66 HBC +- (K KBAR MODE) 11766
45.0 BENSON 66 DBC 6/66
BEUSCH 66 SPRK C 5-12 PI- P 10/66
20.0 UNG 66 HBC =0 3-4 PI- P 10766
* 1800 10.0 COMP .BY FERBEL 66 Pl+- P 10/66
-0 OR LESS LEVRAT 66 MMS «~ FOR BOTH PEAKS 10/66
(Ideogram below)
WEIGHTED AVERRGE =76.59 +/- 7.23
SCALE = 1.32 CHISG = 8.7 CONLEV = 0.124
0.5p¢ T
CHUNG €6 HBC
BEUSCH 66 SPRK
BENSON 66 DBC
BARLOM 66 HBC
BARLOM 66 HBC
BARI 66 DBC
BARNES 66 HBC
SEIOLITZ 65 DBC
LEFEBURES 65 NNsp
DERADD 66 HBC
COLOHABER 64 HBC
ADERHOLZ 64 HBC
N R N
o
o o o (-3 o
w o w o w
- - ~ ~
A2 UIDTH (HEV)
12 A2 MESCN PARTIAL DECAY MODES
A2 MESCN INTO RHO PI L 9S8
A2 FMESCN INTO KBAR K s10s12
A2 VESCN INTO ETA PI 5145 8
A2 PESCN INTO ETA PRIME PI L2s 8
A2 VESON INTQ-P1+ PI- PIO S 85 85 9
12 A2 MESON BRANCHING RATIOS
- A2 PESCN INYD (K KBAR) / (RHO PI) (P2)/1P1)
0.08 LANDER 64 HB + 10766
- 0.04 UR LESS ARMENTERO 65 HBC -
0.053 0.021 CHUNG 66 HBC -0 10/66
0.03 0.02 DEUTSCHMA 66 HBC + 6/66
- A2 VESON INTO (ETA PI)/TUTAL (P3)/T0TAL .
- 0.03 OR LESS DEUTSCHMA 66 HBC + 6/66
- A2 PESON INTO (ETA P1) /7 (RHO PI) P31/71P1)
0.3 ADERHULZ 65 HBC
0.022 0 Ulﬂ CHUNG 66 HBC -0 10766
0.24 0.08 DUBOVIKQUV 66 HBC - 11766
(Ideogran below)
WEIGHTED RUERAGE =0.0346 +/- 0.0466
SCALE = 2.66 CHISQ = 7.1 CONLEV = 0.008
O.af
0.3k
CHUNG 66 to be revised to (12 *8)%,
(Submitted to Pnys, Reve Lett.
0.2p
0.1 p DUBOVIKDU 66 HSC
4 CHUNG 66 HBC
2 65 HBC
0.0 'y s s
g 8§ § &
§ &8 § 2
-] o o o
h2 NESON B.R. INTD (ETA PD)
- a2 PE.)(JN INTO (trA PRIME PI) /7 TUTAL {P4)/TUTAL
- CHUNG 65 HBC -
0 015 O« LESS DEUTSCHMA 66 HBC + 6/66
- A2 MESUN INTO (PI+ PI- PIL) / (RHD P1) Ps1/(PL)
- 0. OR LESS BENSON 66 DBC J

ADERHOLZ
GOLDHABE
LANDER

ABOLINS
ARMENTER
CHUNG
DZRAVO
FORINO
LEFEBVRE
SEIDLIIZ

BARI
BARLUW
BARNES

DEUTSCHM
DUBOVIKO
FERBEL

GOLDHABE

" LEVRAT

LANDER
ADERHOLZ
ALITTI

ersece eesnsvsse wn
vasene esssverss se

64
64
64

65
65
6%
65
65
65
65

66
66
66
66
66
66
66
66
66
66
66
66

REFERENCES FOR A2

PL 10 248 AACHEN+BERL IN#BIRM+BUNN+HAMB + IC-LONDON+MPT
DUBNA CONF 1 480 G GULDHABER,S GULDHABER,UHALLORANSHEN/LRL
PRL 13 340 +ABUL INS»CARMONY yHENDRIK Sy XUUNG+/ LA JOLLA
ATH[NS(UHIO)CO‘“— +CARMONY s LANDER » XUONG, YAGER ///// LA JOLLA [=L
PL ARMINTERUS » EDWARDS y JACOU SEN +  //CERN+CLEF
Pl\(_ l) .115 +UAHLy HARUY  HESS, JACUBS KIRZ yMILLER // LRL
PRL 14 BTz UERADU, KENNEYPOIRIER y SHEPHAKD //NOTRE DAME
PL 19 58 +GLLSARUL [+LENDINARA+/BUL+BAKI+F IR+URS+SAC
PL 19 434 LEF:BVRES,)LEVRAT;BLIEOEN,DUBAL + //CERN
PRL 15 217 L SrIOLITZsU I DAHL,D H MILLER //7///7/7 LRL
BERKELEY CONF 7A BARI-BOLUGNA-F IRENZL-0RSAY COLLABURATION
CERN-TC66-22 -NC BARLOWyD.ANDLAU+ //// CERN+PARIS¢LIVERPUOL
PRL 16 41 BARNES, FOWLER,LAT,ORENSTEIN 4 /// BNL+CCNY
PRL 16 1117 G BENSON,LOVELLsMARQUIT,RUES + // MICHIGAN .
BERKELEY CONF 7A +FISCHER,GOBBI,PEPIN,ASTBURY + // ETH4CERN
BERKELEY CONF 7A S CHUNGy DAHL + HARUY yHESS»KIRZ,MILLER /7 LRL JP
UCRL=-15832 RICHARD I HESS~-THESIS)BERKELEY /7 LRL
PL 20 82 DEUTSCHMANN, STEINBEKG + //AACH#BLRLIN#CERN
BERKELEV4PRIV.C. DUBUV IKUV, GRIGURLEV, VLAUIMIRSKY + // ITEP

PL 21 111 FERBEL /7 RUCHESTER
BERKELEY COUNF G+GULDHABER » SAMIOS yASTIER ¢ SHEN» LAT < ME SUN REVIEW
PL 2 714 +TOLSTRUP, SCHUBELEIN,NEF ¢MAGLIC + // CLRN

QUANTUM NJMBER DETERMINATIONS NOT REFERRED TU IN THE DATA CARDS

64 PRL 13 346 A LANCER, ABOL INSy CARMONY , HENDRICKS #/// UCSD  JP
65 PR 138 B 897. AACHEN +BERL IN+8 [RM+BONN+HAMG + LUND + MUENCHEN
65 PL 15 69 _ALITT1,BATON)DELER,CRUSSARD+/ SACLAY+BOLUG  JP

FUR QUANTUM NUMBERS OF NEUTRAL A2,

SEC BENSUN ABOVYF

R NESEREREN BEESENSEN ERNSEEREY
eseavessn weassaeEE SesEamene

= (1640) ,
36 PI (1640, JPG= =) I GTE 1
-» 3 '
- FUR COMPILATIUN BY T. FERBEL, SEE REVIEW ON MCUSCONS,
- 1766 BERKELEY CONFERENCE
34 3 Pi (1640) %ASS (MEV)
M C 30 1600.0 FOR INO 65 DBC 0 4.5 PI+ D 10/66
M C 1700 EVENTS,COMPILED BY FERUELe ABC COLL. 66 HBC + B.0 Pl+ P 10766
M C 4000 EVENTS,COMPILED BY FERBEL. BALTAY 66 HoC + Bed PI+ P 10766
L C 2000 EVOCNTS,COMPILED 8Y FERSEL. SLATTERY 66 HuC + 7.0 PL+ P 10/66
M C THESE AKE MOST UF THE AVAILABLE DATA ABUVE 6 GEV/C PI+ p 10766
M 110 1640. 20. FERBEL 66 RVUL + 7-8 PI P 11/66
M - 20 1630.0 30.0 VETL ITSKY 66 HBC - ol Pl= P
34 3 Pl (164U) WIDTH (MEV)
W 110 100. 20. FLRBEL 66 RVUE + 7-8 P1 P 11766
W - 20 100. VETLITSKY 66 HBC - 6/66
34 Pl (1640) PARTIAL DECAY MODES
PL PI(1640) INTO 3 PI[ S YsS 95 9
P2 PI(1640) INTO RHO PI S 9uU 9
P3 PI(1640) -INTO ETA PI $ 9514
7 PI(1640) INTO 5 P1
P5 PI(1640) INTO K K#(890) S11ul8
Ps PI(1640) INTO K KBAR P1 SLIS11S 9
P7 ‘PI(1640) INTO K KBAR S11S1i
P8 PI{1640) INTO F PI U559
\
34 PI (1640) BRANCHING RATIUS
RL - P1(1640) INTO (K KBAR) /7 (3 PI) NLM 7
Rl . DEN 1
RL = «40 OR LESS (ESTIMATED FROUM DATA UF DELTSCHMANN 66) 11766
[ .- sesbresks sestsress Eereserss Sesessres
REFERENCES FOR PI(1640)
ABC COLL 66 COMM.TD T. FERBEL FUR AUTHORS SEE PL 19 608(635)AACHEN,BLRLIN,CERN
BALTAY C 66 COMM. TIJ Te FERBEL +YEH,FRANZINI,KUNG,PLANUJRAVIN//CUOLLRLUTGER
DEUTSCHM 66 PL 20 DEUTSCHMANN, STEINBERG + / AACH4#BERLIN+CERN
FERBEL 66 BERK&LEV CONFa SEE G« GULDHABER, REVIEW ON MLSUNS /// LRL
FORINO 65 PL 19 58 +GESSAKUL [+LENDINARA+/BUOL+BART#F IR+UKS+SAC
LUBATTI 66 THESLS BERKELEY HeJWLUBATTL ////7/117777140704777777177 WRL 1-2~
SLATTERY 66 U.ROCH.879153--NC +H.KRAYBILL, B.FURMAN, T.FERBEL//ROLH.YALE
VETLITSK 66 PL 21 5739 VETLITSKY,GUSZAVIN,KLIGER, ZUL GANOV+ //1TCP
N »e sEnnecaes serasmuus ensmrsasH sverresss
cesesnnse . sansnaras sean absnsssas
P (1650) 15 RHO (1650, JPG= +) I=
. o= 2” FOR CUMPILATIUON SEE GULDHABER MESUN REVIEW
1966 BERKELEY CONFERENCE.
15 RHO (1650) MASS (MEV)
M 1700.0 100.0 BELLINI 65 HLBC o 6766
M 1620.0 20.0 DEUTSCHMA 65 HBL + 6/66
L] 1640.0 FORINO 65 DBC 0 6/66
L] 1670.0 30.0 GOLDNBERG 65 HBC o
M 70 1700. CRENNELL1 66 HBC 0 6.0 PI-P 10766
M 25 1625, CRENNELLL 66 HBC - 6.0 PI-? 10766
M c MOST OF DATA ABOVE COMPILED BY GNLDHABER 9/66
L] C 300 1650.0 CUMP. BY GULDHABER 66 RVUE U PlL Py, PI D 9/66
M 4 50 1650.0 COMP. BY GOLUHABER 66 RVUE #- 5-8 PI Py PL D 966
—=—=—= DECAY INTO FOUR P[DNS -----
M . 23 1610.0 ERNAN 65 HBC 0 2.7 PBAR P 10/66
M - 1680.0 APPRUX- CUNIE 66 HBC - 11 PI=-p 10/66
15 RHU (1650} WIDTH (MEV)
Ll 13 80.0 40.0 DEUTSCHMA 65 HBC + 6/66
W 40.0 FORINO 65 DBC v 6/66
L 150.0 40.0 GOLUBERG 65 HBC (9
Ll 70 200. CRENNELL1 66 HBC 0 6.0 PI=-P 10766
w 25 60. CRENNELL1 66 HBC 6.0 PI-P 10/66
W C 350 130.0 50.0 CUMP. BY GOLUHABER 66 RVUE +- 0 5-8 PI Py P1 D 9766
----- DECAY INTU FUOUR PJONS =--=-== .
L] - 1554 KERVAN 65 HBC 0 2.7 PBAR ¥ 10/66
w - 160.0 APPRUX. CONTE 66 HBC - 11 Pl~- P 10/66




15 RHO (1650) PARTIAL DECAY MODES
S 85

123 RHO (1650) INTO PI PI

P2 RHO (1650) INTO PI PI PI PI $ 85 8S 85 8
P3 RHU (1650) INTO PI Pl RHO S 85 8U 9
Pe RHU (1650) INTO RHO RHO U U 9

15 RHO (16501 °'BRANCHING RATIOS

RL = RHO(1652) INTO (4 PI) /7 TUTAL NUM 2

RL = DEN 1234

RL o KERNAN+ PROBABLY SEE THIS MODE 10/66
RL o CONTE+ PRUBABLY SEE Th1S MODE 10/66
R2 = RHU(1652) INTO (PI PI RHD) / (4 PI) NUM 3e

R2 = DEN 2

R2 = 0.25 OR LESS KERNAN 65 HBC 10/66
R2 = SEEN PROBABLY CONTE 66 HBC 10/66

REFERENCES FOR RHO(1650)

BELLINI 65 NC 40 A 948
DEUTSCHM 65 PL 18 351
FORINO ~ 65 PL 19 65
GOLDBERG 65 PL 17 354
CONTE 66 PL 22 702
CRENNELL 66 BERKELEY CONF
GOLDHABE 66 EERKELEV CONF
KERNAN 65 PRL 15 8

BELLINI,OI CORATO,DUIMINO,FIURINI //MILANO
DEYTSCHMANN, SCHULTE + //// AACH+ZEUTH+CERN
FURINU, GESSAROLI ¢ //BOLOGNA+ORSAY+SACLAY
GOLDBERG+/CERN+PAR IS#ORSAY+MILANO+CEA-SACL
+TOMASINI4DITTMANN+/GENOVA+HAMB4MIL+ SACLAY
+HOUGHs KALBFLE ISCH,LAT,BACHMAN®// BNL,CCNY
GoGULDHABER s SAMIOSsASTIER s SHEN LAl +MESON REVIEW
*LYUNSCRAWLEY ///77//11171111177741117 10nA

KERNAN+ SEE DECAY ONLY INTO NEUTRAL 4 PIUN STATE
erenne
caanse
R (1700) 30 R (1700, JPG= ) I GFE 1, MAY BE 3 PEAKS
4 OMILTED FROM TABLE. SEE NUTES
- ON MESONS FULLUWING THIS LISTING.
30 R (17000 MASS (MEV)
M = 360 1632.0 15.0 Rl LEVRAT 66 MMS = 7-12 PI P 9766
L) * 485 1700.0 15.0 R2 LEVRAT 66 MMS - 1-12 PL P 9/66
N s 425 1748.0 15.0 R3 LEVRAT 66 MMS = 7-12 PI P 9/66
N 75 1675. CRENNELL1 66 HBC - 6.0 Pl-P 10/66
30 R (1700) WIDTH (MEV)
W 21.0  OR LESS Rl LEVRAT 66 MMS = 7-12 PI P 9766
w - 30.0 OR LESS R2 LEVRAT 66 MMS - 7-12 P1L P 9/66
W 38.0 OR LESS K3 LEVRAT 66 MMS - 7-12 PL P 9/66
W 75 150. CRENNELL1 66 HBC = 6.0 P1-P 10/66
30 DISIGMA)/DIT) ( MICROBARNS/(GEV/Clas2 )
CS 125.0 30.0 FOCACCI 66 MMS .23 L1t T LTE .28 9/66
30 RI1,R2,R3 BRANCHING RATIOS
RL e Rl MESON FRACTION INTO UNE / THREE / FIVE OR MORE CHARGED TRACKS
Rl 0.37 / ©0.59 / 0.04 FOCACCI 66 MMS - 10766
R2 = R2 “ESUN FRACTKUN INTU ONE / THREE / FIVE UR HCIRE CHARGED TKACKS
R2 = 6 / 0.01 FOCACCI 10766
R3 o R3 MESON FRACTION INTO ONE / THREE / FIVE UR MORE CHARGED TRACKS
R 0.14 / ©0.80 / 0.05 FOCACCI 66 MMS = 10/66
wrecer evsuseren v cesnsunns

REFERENCES FOR R(1700)

FOCACCI 66 PRL 17 890
LEVRAT 66 PL 22 714
CRENNELL 66 BERKELEY CONF

+ KIENZLE,LEVRAT MAGLIC,MARTIN /7 CERN
+ TOLSTRUPyMAGLIC,FOCACCI,DUBAL + // CERN
+HUUGHsKALBFLEISCH,LAT oBACHMAN®// BNL +CUNY

nesnnsace

“eness

sssessnss ensssssnn wens

sesennase o sansue
s (1930) -
31 S(1930, JP= o I GTE 1) 3 CHARGED DECAY TRACKS
31 S (1930) MASS (MEV)
M 1929.0 14.0 CHIKOVANI 66 MMSP - B/66
L] 15 1910.0 20.0 DEUTSCHMA 66 HBC + 6/66
31 S (1930) WIDTH (MEV)

w 35.0 OR LESS CHIKOVANI 66 MMSP — 8/66
W 15 90.0 40.0 DEUTSCHMA 66 HBC + 6/66
31 D(SIGHAIIDHI t HILRUBARNS/(GEV/CNCZ )

Cs = 35.0 12 66 MMS 222 LTE T LIE .36 9/66

» » »e
REFERENCES FOR S5(1930)
CHIKOVAN 66 PL 22 233

FOCACCI 66 PRL 17 890
DEUTSCHN 66 BERK.CONF.--PL

+CUBAL,y FOCACCI K IENZLEyLEVRAT ,MAGLI+ /CERN+
+ KI1ENZLE,LEVRAT,MAGLIC,MARTIN // CERN
+SCHULTE+STEINBERG+ ///// AACH+BERLIN+CERN

POSSIBLE CONTRADICTION SINCL MMS HAS LESS THAN 20 PERCENT OF DECAYS
WITH 1 CHARGED TRACK, WHEREAS HBC SEES DECAY INTO PI+ PIO.

8 BNGEERAEE FECEENETE NENNERESS REGEEENOE RUNEERNEE FENRENRNS

T (2l95) 32 T(2200, JP= , 1 GTE 1) 3 CHARGED DECAY TRACKS
32 T12200) HMASS (MEV)
“ 2195.0 15.0 CHIKOVANI 66 MMSP - 8/66
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32 T(2200) WIDTH (MEV)

1] 13.0 OR LESS CHIKOVANI 66 MMSP = 8/66
32 D(SIGMA)/D(T) ( MICROBARNS/(GEV/C)we2 )
Cs o 29.0 10.0 FOCACCH 66 MMS 422 LTE T LTE <36 9/66
asesnenee
REFLRENCES FOR T(2200}
CHIKOVAN 86 PL 22 233 +DUBAL» FOCACCIyKIENZLE)LEVRATMAGLI+/CERN¢

FOCACCI 66 PRL 17 890 + KIENZLE,LEVRAT,MAGLIC,MARTIN /7 CERN
essnun sssssnaas
o scesnedns sncacesss Eanes
u (2 2) 33 U(2380s JP= 5 I GTE 1) k43,5 CHARGED TRACKS
33 U(2380) MASS (MEV)
M 2382.0 24.0 CHIKOVANI 66 MMSP ~ 8/66
33 U(2380) WIDTH (MEV)
L] - 30.0 OR LESS CHIKOVANI 66 MMSP ~ 8/66
33 D(SIGMA)/DIT) ( MICROBARNS/{GEV/C)es2 }
Cs = 42.0 14.0 Focacct 66 MMS .28 LTE T LTE <36 9/66
33 U MESON BRANCHING RATIOS
RL = u- HESON FRACTIOUN INTO ONE / THREE / FIVE UR MUKE CHARGED TRACKS
RL = 0.30 / 0445 /7 0.25 FOCACCI 66 MMS 10/66
eseene R SESRERASS LERECEIDE NRBNEERRE NREENEREE

REFERENCES FOR U(2380)

CHAIKOVAN 66 PL 22 233 +DUBAL  FOCACCIsKIENZLE»LEVRATyMAGLI+ /CERN+

FOCACCI 66 PRL 17 890 + KIENZLE,LEVRAT,MAGLIC,MARTIN 77 CERN
. e »
- P
( 17 KAPPA (1725,4P= )} [=1/2
- COMPILED IN APPENDIX A.
sxnaee o .
nanse s srnennnne o ennnrene
*
K~ (892) 13 K® (890,JP =1- ) 1=1/2
18 Ke (890) MASS (MEV)
M 898.0 5.0 CHADHICK 63 HBC +
M 891.0 3.0 FERRO-LUZ 65 HBC +
N 890.5 ARMENTERU 65 HBC +-
M 890. 2. BARLOW 66 HBC +- 1.2 PBAR P 11/66
M 889. 3. BARLOW 66 HBC 4~ 1.2 PBAR P 11766
M 3870 891.0 1 WOJCICK] 63 HBC =
L] 895.0 3.0 GELSEMA 65 HBC =
M 200 880.0 ALEXANDER 62 HBC + O
M 895.0 2.0 FERROLUZZ 65 HBC + O 6/66
M 895.0 WANGLER 65 HBC + O 6766
M 885.0 ARMENTERO 62 HBC +-0
M 70 897.0 10.0 COLLEY 62 HBC [
L] 200 892.0 2.0 KRAEMER 63 HBC o
M 150 885.0 SMITH 63 HBC c
M 889.5 2.5 ADELMAN 65 HBC 6/66
" 899. 4. BARLOW 66 HBC 0 1.2 PBAR P 11766
" 897. 4e BARLOW 66 HBC 0 1.2 PBAR P 11/66
M 160 891. 5. CRENNELL3 66 HBC 0 6.0 PI-P 0766
(Ideogram belaw)
18 Ke(0) = Kx{+) MASS DIFF. (MEV}

] 6.5 3.8 BARASH 66 HBC 0 PBAR P 11766

UEIGHTED AVERRGE =B91,.894 #/- 0.70S
SCALE =1.10 CHISG = 13.4 CONLEV = 0.266

[ CRENNELL3 66 HBC
BARLOM 66 HBC
- BARLOM €6 HBC
ADELMAN 658 HBC
1.0h SHITH 63 HBC
| KRAEMER 63 HBC
COLLEY 62 HBC
ARMENTERD 62 HBC
UANGLER 65 HBC
FERROLUZZ 65 HBC
ALEXANDER 62 HBC
0.5k GELSENA 65 HBC
+ HOJCICKI 63 HBC
BRRLOW 66 HBC
A BARLOM €6 HBC
ARMENTERD €5 WBC
- FERRO-LUZ 65 HBC
: CHADWICK €3 HBC
0.4 Py Y N
i i o oo
o o o o o o
~ o 3 o b ~
- @ @ 3 L3 L3

K®(BS0) MASS (MEV)
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18 Ke (890) WIDTH (MEV)
] 46.0 8.0 CHADWICK 63 HBC +
W 47.0 4.0 FERRO-LUZ 65 HBC +
W 3870 46.0 3.0 WOJCICKI 63 HBC -
" 50.0 15.0 GELSEMA 65 HBC -
W 31.0 ARMENTEROD 65 HBC 4
W 44e 7. BARLOW 66 HBC 4= 1.2 PBAR P 11766
W 43. 9. BARLOW 66 HBC 4=~ 1.2 PBAR P 11766
W 53 7. BARLOW 66 HBC +- 1.2 PBAR P 11766
W 200 60.0 5.0 ALEXANDER 62 HBC + O
W 51.8 3.5 FERROLUZZ 65 HBC + O 6/66
] 40.0 WANGLER 65 HBC + O 6/66
L} 55.0 ARMENTERO 62 HBC #-0
W 70  60.0 10.0 COLLEY 62 HBC o
w 200 50.0 5.0 KRAEMER 63 HBC 0
W 150  50.0 SMITH 63 HBC ¢
W 51.0 3.0 ADELMAN 65 HBL 6/66
W 53. 13. BARLOW 66 HBC 0 1.2 PBAR P 11/66
" 34, 8. BARLOW 66 HBC 0 1.2 PBAR P 11766
L 160 49. CRENNELL3 66 HBC 0 6.0 PI-P 10766
" (1aeopran below)
HEIGHTED AUERAGE =49.41 +/~ 1.31
SCALE = 0.98 CHISO = 13.4 CONLEV = 0.498
0.8p T
CRENNELL3 66 HBC
BARLOW 66 HBC
BARLOW 66 HBC
QDELMAN 65 HBC
0.6p SNITH 63 HBC
KRREMER 63 HBC
CDLLEY 62 HBC
RARMENTERD 62 HBC
HANGLER 65 HBC
O.4p FERRDLU2Z 65 HBC
ALEXANDER 62 HBC
BARLOW 66 HBC
BARLOW 66 HBC
BARLOW 66 HBC
0.2p ARMENTERD 65 HBC
GELSENR 65 HBC
HDJCICKI 63 HBC
FERRD-LUZ 65 HBC
CHADWICK 63 HBC
2.9 D‘ h=. D‘ U‘
S i < 2 2
< 8 3 4 8
K®(890) HIOTH (HEV)
18 Ks* (890) PARTIAL DECAY MUDES
Pl Ks INTU K PI 5108 8
P2 Ke*(890) INTO (K PI PI} 5108 85 &
18 Ke (890) BKANCHING RATIOS
RI = K0l890) INTO (K PI PI)/(K PI) ip2)/tr1)
RL = 0.002 OR LESS WOJCICKI+ 63 HBC -

WEREEE EEREEEEOS FREREIIES EEEEeEEES &

 Ereasmane
REFLRENCES FOR Ke

ALSTON 61
ALEXANDE 62
ARMENTER 62
COLLEY 62

PRL 6 300
PRL 8 447
CERN CONF 295
CERN CONF 315

ALSTUN, ALVAREZ ,EBERHARD,GOOD »GRAZIAND+/LRL
ALEXANDER)KALBFLEISCH,MILLER G SMITH //LRL
ARMENTERUS, MONTANET,D ANOLAU + ///CLRN+CDF
D CULLEYsN GELFAND # //// COLUMBIA+RUTGERS

CHADWICK 63
GOLDHABE 63
KRAEMER 63
SMITH 63

PL 6 309
ATHENS COnNF 92
ATHENS CONF 130
PRL 10 13s

CHAUWICK s CRENNELLsDAVIES,BETTINI+/0XF+PADU
SULAMITH GOLDHABLR //7//771711117117117 LRL
R KRAEMER L MADANSKY + //// JOHNS HUPKINS
SMITHy SCHNARTZ 4MILLER 4 KALBFLEISCH,HUF ¢ /LRL

FERROLUZ 64
WOJCICK1 64

PL 12 255
PR 135 B 495

FERKU=LUZZ 1+ GEORGE y HENR I ¢ JONGE JANS+ //CERN
S WUJCICKI,M ALSTON,G KALBFLEISCH //// LRL

WOJCICKI 64 PR 135 B 484 STANLEY G WOJCICKY ///77147117711171117 \RL
ADELMAN 65 ATHENS 527 STUART LEE ADELMAN /7 CAVENDISH
ARMENTER 65 PL 17 170 ARMENTEROS, EOWARDS , JACOBSEN + //CERN¢PARIS
FERROLUZ 65 NC 36 1101 FERRO-LUZZ 14GEORGE y HENRI » JUNGEJANS // CERN
FERROLUZ 65 NC 39 417 FERRU-LUZZ1,GEORGE y GULDSCHMIDT-CLER+ //CERN
GELSEMA 65 DISS. AMSTERDAM E.S.GELSEMA (SEE ALSO PL 10 341) / AMSTERD

WANGLER 65 PR 137 B 414 WANGLER ERWIN, WALKER ////7/77/// WISCONSIN
BARLOW 66 CERN-TC66-22 -NC BAKRLOW,D.ANDLAU+ //// CERN+PARIS+LIVERPOOL
CRENNEL3 66 BERKELEY CONF +KALBFLEISCH,LAL, SCARRy SCHUMANN®////// BNL

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS

CHINGHSK 62 PRL 9 330 CHINOWSKY, GOLDHABER, LEE JOHALLORAN //// LRL J
aresen . v
ssanse sens .

Ky (1080) 19 «v (1080}

VERY TENTATIVE EVIDENEE HAS BEEN FOUND BY
DE BAERE+ (BRUXELLES+CERN), 1966 BERKELEY CONF.
OMITTED FROM TABLE.

ssnusn sevase
sesses wase

* esensease
® ssseraess ssesvazes cwnvessse

cnane
seasen serenuzer senemERwe

Ke (12i5) 20 ke meson (1215,0p= ) 12172
- SEEN ONLY IN ANNIKILATIONS AT REST.
- NO COMPELLING EVIDENCE FUR RESONANCE
- OMITTED FROM TABLE.
20 KC MASS (MEV)
M 1215.0 15.0 ARMENTERU 64 HBC

20 KC WIDTH (MEV)

Ll 60.0 15.0 ARMENTERD 64 HBC
20 KC PARTIAL DECAY MODES
PL KC INTO K RHO stou 9
P2 KC INTO Ke P u18s 8
3] KC INTO K PI PI S11S 65 8
20 KC BRANCHING RATIOS
RL & KC INTO (K RHO)/TOTAL (UNITS OF 10e%-2) (PL)}/TOTAL
R 75.0 10.0 ARMENTERO 64 HBC 6/66
R2 = KC INTO (K« PI1)/TOTAL (UNITS OF 10%e-2) (P2)/TOTAL
R2 25.0 10.0 ARMENTERO 64 HBC 6766

AESEEE SEUSLIBEN SNESEUNEE SERERNNEAS RRCERNEES SERSENGEN BEAGNNNEE REANCRENR
REFERENCES FOR KC(1215)
ARHENTER 64 DUBNA CONF 1 577

DUBNA CONF 1 617
SEE ALSU 66 PR 145 1095

ARMENTERDS » EOWARDS 0 ANULAU ¢//7/ CLRN+CDF
R ARMENTERUS (RAPPURTEUR )

. BARASH,KIRSCH,MILLER,TAR 4/ CULUMBIA

wesesnnen

K, (1320) 2

THIS BUMP PARILY DECK EFFECT BUT BISHOP+,
- SHEN+ SEE EVIDENCE FOR RESONANCE

s we sssensave

erenvsnen

KA (1320,0P= } I=1/2

21 KA (1320) MASS (MEV)

M 12 1320.0 . ALMEIDA 65 HBE + 3-5 K+

M8 1310.0  SEE NOTE BELUW BRITISH 65 HBC - K-P 10 K 2Pt lolbs
MoB WIUTH ABOUT 300 MEV, MIXED REAL + DECK + TRIANGLE SINGULARLTY 10/66
M 50 1320.0 DE BAERE 65 + 3-5K+ P 8766
M. 1330. APPROX o BARTSCH 66 HBC - 10.0 K- P 11/66
M 20 1305.0 10.0 BISHOP 66 HBC + 0 2.6 K+ P 8766
“ 40 131040 BISHOP 66 HBC K PI MUDE=~SURPRISE 8/66
M 70 1320.0 10.0 SHEN 66 HBC + 4.6 K¢ /66

Mass of KA( 1320)
There are appreciable discrepancies between the Kun
mass spectra measured in different experiments, as indicated
below.

BARTSCH + 66

BISHOP + 66

e

DE BAERE + 66

F—e— F—e—rj SHEN + 66
T T T LI LI I I ] LI}
1200 1300 1400 1500
%
M(K ) (MeV)

The bars show position and widths of bumps.

21 KA (1320) WIDTH (MEV)
w 12 60.0 20.0 ALMEIDA 65 HBC + 8/66
W - 250. APPROX « BARTSCH 66 HBC - 11766
L] 60 40.0 15.0 BISHOP 66 HBC + 8/66
w 70 80.0 20.0 SHEN 66 HBC + 8/66

21 KA (1320) PARTIAL DECAY MODES
Pl KA INTC Ke(890) PI 018508
P2 KA INTO K RHO S11U09
P3 KA INTC K OMEGA S1iuol
P4 KA INTO K PI 5108 8
PS5 KA INTO K ETA S10514

21 KA (1320) BRANCHING RATIOS
RL = KA INTO K#(890) PI AND K RHO (OVERLAPPING BANDS)
RL 70 1.0 SHEN 66 HBC + 8/66
R2 . KA INTO(K OMEGA)/(K#{890) PI) (P3)/(P1)
RZ 0.1  OR LESS SHE 66 HBC + 10766
R3 » KA (1320) INTO (K#(890) P}/ TOTAL (P1)/T0OTAL
R3 C 0.24 0.09 BISHUP 66 HBC 6766
R4 = KA(1320) lNl‘ﬂ (K PI) / YDTAl (P4)/T10TAL
R& C 0.68 0.12 BISHOP 66 HBC 6766
R5 = KA (1350) INTO (K RHO) / TOTAL (P2)/T0TAL
RS C 0.06 0.06 BISHOP 66 HBC &/66
R6 = KA (1320} INTO (K ETA) / TUTAL (P5)/TUTAL
R6 C 0.0 0.030 BISHOP 66 HBC 6766
R7 = KA (1320) INTO ( K OMEGA ) / TOTAL (P3)/TUTAL
R7 C 0.020 0.020 BISHOP 66 HBC 6766
R8 = KA (1322) INTO (K PI) / (K'(B?O) PI) P4y /¢e1)
R = 0.30 OR LESS 66 HBC + 10/66
RE8 = 0.21 UR LESS DE BA[RI: 66 HBC 11/66
R 4 ADDITIONAL DATA ARE FORTHCUMING. SEE GOLDHABER MESON RLV.BERK.CCANF

R #FOR 1+ NONET SU3 RATES SEE E.G. GOLDHABER, REVIEW BERKELEY CUNFa 1966



NOTE ON K OMEGA MUDE

BESIDES A WIDE PEAK IN THE (Ke Pl) MASS DISTRIBUTION, BARTSCH+ SEE A SIMI-
LAR PEAK IN THE (K OMEGA) MASS. SINCF THE (K OMEGA) DECAY OF THE

KV(1420) APPEARS TU BE VERY WEAK, IT IS REASONABLE TU ASSUCIATE AT LEAST
PART UF THE (K OMEGA) PEAK OBSERVED BY BARTSCH+ WITH A (K OMEGA) MODE

OF THE KA(1320).

BEREE SESSIFANS SEPFIILEN BUSELESES ENESNLEE SECCENYEE FPEIENNEEER BeSSREEES
REFERENCES FOR KA(1320)

ACMEIDA, ATHERTON , BYEK y DURNAN , FORSON+ /CAMBR
BIRM; GLASGOW,y IC—~LUNDON ¢ MUNICH»OXFURD yRUTH
+CEBAIS[EUX,DUFUUR y JUNGEJANS+ // CERN+BRUX
+DEUTSCHMANN, GROTE yMORRISON,+ // ABCL(IC)V
BISHUP 66 PRL 16 1063 +GUSHAW, ERWIN, THOMP SUN  WALKER , WE INBL //WI SC
DE BAERE 66 BERK.CONF. = NC DE BAERK,DEBAISICUX,FILIPPAS+ // BRUX+CLRN
AND PRIVATE COMMUNICATIUN BY B. JUNGEJANS
+BUTTERWURTH, FU, GOLDHABLRS, TRILLING // LRL
+8UT TERWURTH, FU» GULDHABERS, TRILLING // LRL

ALMEIDA 65 PL 16 184
BRITISH 65 OXFORD CUNF

DE BAERE 65 OXFORD SUPPL. 53
BARTSCH 66 PL 22 357

66 PRL 17 726
ALSO SHLN BERKELEY CONF

e wesveness
sresses seanwarss

essesrsns
sannsnsns

KV (1420) 22 KV (1420,JP=

22 KV(1420) MASS (MEV)

) I=1/2

M L4 1480.0 20.0 BRITISH 65 HBC - 6. K-P (K PI) 10766
M 1402.0 8.0 BRITISH 65 HBC =0 3.5 K- P (K PI) 10/66
M 1404.0 15.0 FOCARDI 65 HBC -G 3. K- P (K PI) 10/66
M 21 1400.0 10.0 HAQUE 65 HBC - 3.5 K- P (K PI) 10/66
M 40 1440.0 . BARTSCH 66 HBC - 10. K- P (K PI)
M 35 1407.0 10.0 CRENNELL3 66 HBC 0 6. PI- P (K PI) 10766
M 1390. 9.0 OC BAERL 66 HBC + 3.5 K¢P (KU PI+) 10/66
L 1410. 20.¢ 40. DE BAERE 66 HBC + 3.5 K+P (K+ PIO) 10766
N 1430.0 20.0 GEORGE 66 HBC G 5. K& P (K PI) 10/66
M 1446.0 7.9 HARDY 66 HBC C 4. Pl- P (K Pl) 10/66
L} 1392.0 10.0 SCHWEINGR 66 HBC 0 4.145.5 K- P 10/66
(K PI)
) 1390.0 30.0 SHEN 66 HBC + 0 4.6 K+ P (K Pl) 10/66
M 1400.0 20.0 BADIER 65 HBC = 3. K- P (KePI) 10/66
M - 1450.0 20.0 BRITISH 65 HBU =~ 6. K-P (K=PI) 10/66
M 1430.0 BRITISH 66 HBC C 6. K- P (Ke#P[) 10/66
M - 1450.0 APPROX « SCHWEINGR 66 HBC 0 4.145.5 K- P 10/66
. (KePI)
M 1430.0 10.0 SHEN 66 HBC + C 4.6 K+ P (KwPI) 10/66
" 1425.0 10.0 BISHOP 66 HBC + 3.5 K+ P 10766
M 1400.0 10.0 DUBAL 66 MMS - T7-12 K- P 10/66
(Ideogram below)
WEIGHTED RUERAGE =1411.06 +/- 5.16
SCALE = 1.76 CHISQ = 40.0 CONLEV = .001
0.6 -
DUBAL €6 nns
BISHOP 66 HBC
—_
; SHEN 66 HaC
BRITISH 66 HBC
BADIER 65 HBC
0.4p - SHEN 66 HBC
SCHUEINGR 66 HBC
HARDY - €6 HBC
6EDRGE 66 HBC
DE BAERE 66 HBC
0.2l DE BRERE 66 HBC
n CRENNELL3 66 HBC
BARTSCH 66 HBC
HAQUE 65 HBC
—
1 FOCARDI 65 HBC
R BRITISH 66 HBC
-2 < < < o
o o o o o
3 o - L ~
32 2 3 < >
a M p % -]
KU(1420) HASS (MEV)
22 KV(1420) WICTH (MEV)
L] 140.0 20.0 BRITISH 65 HBC =C 3.5 K=P (K Pl) 10/u>
L] - 150.0 50.0 BRITISH 65 HBC = 6. K-P (K P1) 10766
W 92.0 14.0 FOCARDI 65 HBC
W - 21 160.0 HAQUE 65 HBC
W 35 70. 30. 154 CRENNELL 3 66 HBC 0 6.0 PI-P 10766
W 100.0 25.0 DE BAFRE 66 HBC + 3.5 K¢ P 10766
W 110.0 40.0 GEURGE 66 HBC 0 5.0 K+ P 10/66
L 61.0 24.0 HARDY 66 HBC 0 3.5-4.2 PI- P 9/66
W 124.0 25.0 SCHWEINGR 66 HBC G-4e145.5 K- P 9/66
W 15.0 25.0 SHEN 66 HBC 4.6 K¢+ P 8/66
W 105.0 30.0 BADIER 65 HBC 6/66
W - 160.0 50.0 BRITISH 65 HBC = 6. K-P TO K= Pl 10/66
L] 96.0 10.0 BISHOP 66 HBC 6/66
L] 62.0 16.0 DUBAL 66 MMS - T7-12 K- P 9766
—————— (Ideogram st right) ___
22 Kv (1420) PARTIAL DECAY MODES
PL KV(1420) INTO K P1 s10S 8
P2 KV(1420) INTO K=(890) PI ul8s 8
P3 KV{1420) INTO K RHU Sio0U 9
P4 KV(1420) INTO K OMEGA S10U 1
P5 KV(1420) INTO K ETA $10514
U22 KV(1420) BRANCHING RATIOS
R1 . KV(1420) INTU (K PI)/TUTAL (P1)/TOTAL
R1 0.37 0.19 BADIER 65 HBC 6/66
R1 0.33 0.07 BISHOP 66 HBC 6/66
R2 = KV{1420) INTO (K=(890) PI) / TUTAL (P2)/TUTAL
R2 0.41 0.14 BADIER 65 HBC 6/66
R2 0.56 0.10 BISHOP 66 HBC 6/66
R3 » KV(1420) INTO (K RHU)/TOTAL {P3)/TOTAL,
R3 0.14 0. BAD[ER 65 HBC 6/66
R3 0.10 0.05 BISHOP 66 HBC . 6/66
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R¢ = KV{1420) INTO (K UMEGA)/TUTAL (P4)/TOTAL

Ré& 0.07 0.04 BADIER 65 HBC 6/66
R4 0.007 0.008 81SHOP 66 HBC 6/66
RS = KVI(1420) INTO (K ETA)/TOTAL {P5)/TOTAL

RS 0.02 0.02 BADIER 65 HBC 6/66
RS 0.017 0.020 BISHOP 66 HBC 6/66
R6 & KV(1420) INTO (Ke(890) Pl) / (K PI) (P217(P1)

R6 6 0.33 0.33 CHUNG 65 HBC + 0 3.9-4.2 PI- P 8/66
RS 0.56 0.11 SCHWEINGR 66 HBC G 4.145.5 K- P 9/66
R6 0.65 0.20 SHEN 66 HBC © N» PRODUCED 10/66
R6 0.63 0.20 SHEN 66 HBC + NO Ne PRODUCED 10/66
R7 = KV(1420) INTO (K OMEGA) / K PI (Pa)/(pP1)

R7 0.08 OR LESS SHEN 66 HBC 8/66
RB » KV(1420) INTO (K RHO) / (K PI) tP3)/(P1)

RB = 0.09 OR LESS CHUNG 65 HBC + U 3.9-4.2 PI- ¢ 8/66
R8 0.35 0.20 SCHWEINGR 66 HBC 0 4.1+5.5 K- P 9/66

R #FOR 24 NONET SU3 RATES SEE E.G. GLASHOW,SOCOLUW, PRL 154329(65)

. *r seesassen sensesans

wesnue ..
REFERENCES FOR Kv(142C)

BADIER, DEMOUL IN, GOLDBERG+//EP+SACLY#+ LLEMAN
BIRM, GLASGOW, IC~~LONDON » MUNICH, OXFURD yRUTH
+CAHL, HARDY s HESS ) JACOB'S 4 KIRZ MILLER // LRL
FUCARDI MINGUZZI RANZI,SERRA+ /BULOGNA+CEN
HAQUE, SCOTTER + /////BIRM, IMP COL+OXF+RUTH

BADIER 65 PL 19 612
BRITISH 65 OXFORD CUNF
CH4UNG 65 PRL 15 325
FOCARDI 65 PL 16 351
HAQUE 65 PL 14 338

+CEUTSCHMANN4GROTE+MURR I SON+ /// ABCL(IC)V
BISHOP, GOSHAW ERWIN, THIMP SON+ // WISCONSIN

BARTSCH 66 PL 22 357
BISHOP 66 PRL 16 1069

BRITISH 66 BERKELEY CONF. BIRM+GLASGOW +LUNDON( 1C ) +MUNITCH+OXFORD+RUTH
CRENNEL3 66 BERKELEY CUNF +KALBFLEISCHy LA, SCAKR ) SCHUMANN®////// BNL 14JP
DE BAERE 66 BERK.CONFe — NC DE BAERE,DEBAISIEUX,FILIPPASH // BRUX+CERN
DUBAL 66 BERKELEY CONF +BAPEYRC»BRICMAN,CHIKOVANI yMAGLIC+ // CLRN

+GOLDSCHMIDT=CLERMUN T+HENRI+ /// CEKN+BRUX
LYNUON M HAKRDY (THESIS, BERKLLEY) /7 LRL
HARLYy CHUNGy DAHL o HE S5, KIKZ,MILLER //// LRL
SCHAE INGRUBER ¢ SIMP 5UN¢ AMMAR+ // ARGUNNE +Ni

GEORGE 66 BERKLCONF. = NC
HARDY L 66 UCRL 16788

SEE ALSO 65 PRL 14 401
SCHWEING 66 (PREPRINT)

SHEN 66 BERKELEY CONF +BUTTERWURTH, FU, GOLDHABERSy TRILLING // LRL
ALSO SHEN66 PRL 17 726 +BUTTERWORTHs FU GOLUHABERSy TRILLING // LRL
ALSQ 66 (PRIVATE CUMMUN)GERSUN GULDHABER /17 LRL

aeE mussarens RRNSsaEmE
.

erene . erenreren o ersrssens
Ko (1800) 23 «xa (1806, 9p= ) 1 =172
NAMED L BY BARTSCH#+ .

u23 KA (1800) MASS (MEV)

M 80 1789.0 10.0 BARTSCH 66 HBC = 10.0 K= P 8/66

M . 35 1852.0 8.0 DUBAL 66 MMS = 12.0 k= P 8/66
u23 KA (1800) WIDTH (MEV)

L] 80.0 20.0 40.0 BARTSCH 66 HBC 8/66

L] - 84.0 14.0 DUBAL 66 MMS 8/66

Mass and Width of KA( 1800)

The results of the two experiments can be sketched as
follows:

[ 11 ]
i 1

1 | n

I 1

r T T T T T T T T T T
1750 1800 1850 1900 MeV

The total length of the bars is I'; the smaller hatch marks 'show
the uncertainty in mass reported by the two groups. It can be
seen that the central values, with the errors reported, are
inconsistent (x2 = 4.92), and accordingly the result of Dubal

et al. has been suppressed with an %* until more data are ob-
tained, at the suggestion of Bogdan Maglic. However the
sketch shows that the results -are not really as inconsistent as
suggested by the large value of XZ,

BARTSCH 66 HBC
DUBAL 66 MMS

T T 1

HEIGHTED RAVERAGE =92.25 4/~ 6.79
SCALE = 1.21 CHIS@ = 14,7 CONLEV = 0.14§5

0.6
ousre €6 hns
A BIShJP 66 HBC
0.4b — BADIER 66 HBC
‘ SHEN 66 HBC
SCHUEINGR 66 HBC
HARDY 66 HBC
1 GEDRGE 66 HBC
0.2p ] DE BRERE €6 HBC
+ CRENNELL3 66 HBC
i FOCARDI 66 HBC
BRITISH €6 MBC
0t
°o o o o o o
w o w o w
- - o~ ~

KU(1420) HIDTH (MEV)
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va23 KA (1800) PARTIAL DECAY MODES
KA INTO K PI 5115 9
KA INTO K RHO S1iu 9
KA INTO Ke(890) PI 5 su1s
KA INTO K OMEGA S1lu 1

KA INTO K PL PI

KA INTO K#(1420) PI
v23 KA (1800) BRANCHING RATIOS
& KA INTO (K P1)/TOTAL BARTSCH+ SEE NONE(LESS THAN .05).
* KA INTO (K RHO)/TOTAL
+07! 0.05 BARTSCH 2 66 HBC -
* KA INTO (Ke(890) PI)/TOTAL
0.35 0.12 BARTSCH 2 66 HBC -
* KA INTO (K OMEGA)/TOTAL BARTSCH+ PROBABLY 'SEE THIS MODE
0.10 0.03 BARTSCH 2 66 HBC -
« KA INTO 1 CHARGED/(3 CH.+ 5 CH.) DUBAL 66 GIVE ABOUT 0.4.
* KA INTO (K PI PI}/(TOTAL) (PS)/T0TAL
0.40 0.15 BARTSCH 2 66 HBC -
* KA INTO (Ke(1420) PI) / TOTAL (P6) /TUTAL

0.085 0.05 BARTSCH 2 66 HBC

NOTE ON KA (1800) - NEGATIVE EVIDENCE

NUMBER OF ACCEPTED 4C EVENTS / NUMBER OF KA (1800)
REACTION P K-PI+PI~ P KO PI-PIO N KO PI+PI- P K-OMEGA
BARTSCH 66 10 K- P 999 / 35 425 / 35 - 40 / 10
BGLMOR 66 6 K- P - 1150 7 0 740 / G -
Seeser sEssssres sesessese sasseenae
REFERENCES FUR KA(1800)
BARTSCH 66 PL 22 357 DEUTSCHMANN, GROTE yMORRISON»+ /7ABCLIIC)V

BARTSCH2 66

BERKELEY CONF. BARTSCH ET AL,

B3LMOR 66 BERKELEY CONF. BIRM4GLASGOW+LUNDON( 1C ) +MUNICH+OXFORD+RUTH
DUBAL 66 BERKELEY CONF +BAKEYRE, BRTICMAN,CHIKOVANI yMAGLIC#+ // CERN
rneen “snsrarss seveneess serssanss
Py . o e
* - -
KB/! (1175) 24 k» 372 (1175,0p= ) 1 = 3/2
EVIDENCE NOT YET COMPELLING, UMITYED FRUM TABLE.
- FOR COMPILATIONS + NEG. EVIDENCE, SEE ROSENFELD, UXFORD
- 1965 SUPPL..
- BISHOP 66 SEES SLIGHT EVIDENCE FOR I=3/2.
24 K#* 3/2 (1175) MASS (MEV)
M e 23 1175.0 WANGLER 64 HBC
N - 15 1160.0 10.0 MILLER 65 HBC PURDUE
L] - 1180.0 BISHOP 66 HBC SUGGEST 1=3/2

8/66

10766

10/66

8/66

10766

B8/66

10766

10766

QUOTED BY GOLDHABER ,MESON REVIEW

6/66

24 K# 3/2 (1175) WIDTH (MEV)

W & 23 25,0 OR LESS WANGLER 64 HBC
W e 15 35.0 10.0 MILLER 65 HBC PURDUE
W 50.0 BISHOP 66 HBC 6766
esense .
REFERENCES FOR K#3/2(1175)
WANGLER 64 PL 9 71 T P WANGLERyA R ERWIN,H D WALKER //WISCONS
MILLER 65 PL 15 74 MILLERyKOVACS,MCILWAIN,PALFREY +/// PURDUE
ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD ////7//1111111111/ LRL--RVUE
FOR SLIGHT EVID. FOR KePI(1175) WITH I = 3/2 SEE BISHOP 66
BISHOP 66 PRL 16 1069 +GUSHAW, ERWIN, THOMP SON, WALKER » WE INBL //WISC I
anees Sresenene sesensenn CnssENEER
eseune
*
25 Kw 72(1270,4P= ) 1=
K? (1270)
EVIDENCE NOT YET COMPELLING, OMITTED FROM TABLE.
B FOR CUMPILATIONS + NEG. EVIDENCE, SEE ROSENFELD, UXFORD
- 1965 SUPPL., AND G. GULDHABER, BERKELEY CONF. 1966
25 K#(1270) MASS (MEV)
N 1270.0 20.0  1=3/2 BOCK 64 HBC
LI 1270.0 1 = 1/2 DE BAERE 66 HBC 3.5-5 K¢ P 10766
K. 1280.0 1 = 1/2 SHEN 66 HBC  +0 4.6 K¢P TU 3PL 10/66
25 Ke{1270) WIDTH (MEV)
W - 60.0 30.0 1=3/2 BOCK 64 HBC
W . 200.0 I=12 DE BAERE 66 HBC 3.5-5 K+ P 10/66
W 100.0 20.0 I = 1/2 SHEN 66 HBC  +0 4.6 K+P TO 3Pl 10/66
25 Ke#(1270) PARTIAL DECAY MODES
PL Ke(1270) INTO K PI S118 9
P2 K*(1270) INTO K#(890) ¢I u1es 9
P3 K#(1270) INTO K RHO S11U 9
25 K#(1270) BRANCHING RATIOS
RL K#(1270) INTO (K PI) / (Ke(890) PI) (P1)/(P2)
RL « 0.8 OR LESS SHEN 66 HBC 10766
sreure . Srracrecs wemsmsnes ssnscsun
REFERENCES FOR Ke(1270)
BOCK 64 PL 12 65 BOCK, FRENCH, K INSON , BADIER+//CERN+PAR+ LOND
ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD ////7/1/7111711/1] LRL--RVUE
GOLDHABE 66 BERKELEY CONF G+ GULDHABER » SAMIOS,ASTIER , SHEN ,LAT. ME SON REVIEW.
DE BAERE 66 BERKELEY CONF DE BAERE,DEBAISIEUX,DUFUUR+/BRUXELLE S+CERN
SHEN 66 BERKELEY CONF +BUTTERWORTH, FU, GOLDHABLR S TRILLING // LRL

nenen weve
s sens

CODE EVENTS QUANTITY ERROR+
ABOVE

DATA ON BARYON RESONANCES

ERROR- REFERENCE YR TECN SIGN COMMENTS

BACKGROUNC

———————— --= 61

EXTXXTTXXXE

rxTxx

N ANY SYMBCL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS

DATE PUNCHED

14
N ( 00) 61 Ne1/2(1400, JP=1/2+) 1=1/2 P11
WHETHER THE BUMP NEAR 140C MEV SEEN IN INELASTIC PP
SCATTERING IS A RESONANCE OR A KINEMATIC EFFECT IS A
SUBJECT OF DEBATE. SEE GELLERT 6& FOR THE VIEW THAT
IT IS A KINEMATIC EFFECT -~ SEE ALMEIDA 66 FOR THE OPPOSITE VIEh. KE
LIST BUT STAR RESULTS OF PP SCATTERING EXPERIMENTS. PHASE-SHIFT ANAL—~
YSES APPEAR TG GIVE BETTER EVIDENCE FOR A RESONANCE IN THIS REGION.
HOWEVER THAT COESNT END THE PROBLEM. THE RESONANT ENERGY IS PROBABLY
NOT WHERE THE P11 AMPLITUDE BECOMES PURE IMAGINARY BUT RATHER SOMEWHAT
LOWER WHERE THE AMPLITUCE VARIES MOST RAPIDLY. SEE THE NOTE ON THE
Ne1/2(1400) FGLLOWING THE LISTINGS. (THE.AUTHORS OF THE PHASE-SHIFT
ANALYSES ARE NOT RESPONSIBLE FOR THE NUMBERS WE DEDUCE FROM THEIR WORK.)

N#1/2(1400) MASS (MEV)

- 1400.0 APPROX COCCONT 64 CNTR + PP 3.6-12 BEV/C
- 1425.0 APPROX ADELMAN 64 HBC + K-P 1.45 BEV/C
- 1430.0 APPROX ANKENBRAN 65 CNTR + PP 7.1 BEV/C
- 1400.0 APPROX BELLETTIN 65 SPRK + PP,D 10-26 BEV/C
1405.0 15.0 ANDERSON 66 SPRK ¢ PP 6-30 BEV/C
- 1410.0 15.0 BLAIR 66 CNTR + PP 2.8-7.9 BEV/C
- 1450.0 ALMEIDA 66 HBC + PP 2PI 10 BEV/C
1380.0 ROPER 65 RVUE PHASE-SHIFYT ANAL
1400.0 BAREYRE 65 RVUE PHASE-SHIFT ANAL
- 1370.0 BRANDSEN 65 RVUE PHASE-SHIFT ANAL
N 1471.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL
N WHERE THE AMPLITUDE IS PURE IMAGINARY. DONT HAVE ARGAND DIAGRAM
TO GET POINT OF FASTEST VARIATION.
—————————————— 61 N®172(1400) WIDTH (MEV) e
. 200.0 APPROX BELLETTIN 65 SPRK +
. 180.0 50.0 ANDERSON 66 SPRK +
. 125.0 20.0 BLAIR 66 CNTR +
210.0 BAREYRE 65 RVUE
N 204.0 LOVELACE 66 RVUE SEE NOTE ON MASS

7/66
7/66
7/66
9/66
9/66
9766
9766
7/66
9/66
9/66

T/66
9766
9/66
T/
9/66

mmmssmmsesese--e- 61 N#1/2(1400) PARTIAL DECAY MODES
PL N#1/2(1400) INTO PL N S 8516
P2 N#1/2(1400) INTO N SIGMA (SIGMA MESON) sl6uU 7
P3 N#1/2(1400) INTO N®3/2(1236) PI usls 8
e - ———— 61 N#1/2(1400) BRANCHING RATIUS ——
Rl Ne1/2(1400) INTQ (PI N)/TOTAL (P1)/TOTAL
RL 0.7 BAREYRE 65 RVUE 7766
RL N 0.60 LOVELACE 66 RVUE SEE NOME ON MASS 9/66
R2 N#1/2(1400) INTO (N SIGMA)/TOTAL (P2) /TOTAL
R2 DOMINANT INEL DECAY LOVELACE 66 RVUE .9/66
"eanan esenennse Reswvsase
REFERENCES -~ N#1/2(1400)
COCCCNI 64 PL 8 134 +LILLETHUN, SCANLON, STAHLBRANDT, + //CERN
ADELMAN 64 PRL 13 555 S L ADELMAN //CAMBRIDGE (CERN)
ANKENBRA 65 NC 35 1052 ANKENBRANDT s CLYDE » CORK+KEEFE yKERTH o+ //LRL
BELLETTI 65 PL 18 167 BELLETTINI,COCCONI,DIDDENS, + //CERN
ANDERSON 66 PRL 16 855 +BLESER,COLLINS,FUJIL, + //BNL,CARNEGIE
BLAIR 66 PRL 17 789 +TAYLOR, CHAPMANy +/ /HARWELL  QUEENMARY R THFD
GELLERT 66 PRL 17 884 +SMITE, WOJCTICKI,COLTON, SCHLEIN,+//LRL ,UCLA
ALMEIDA 66 BERKELEY CONF +RUSHBROOKE, + //CAVNDSH yHAFBURG
ROPER 65 PR 138 B190 LD ROPERyRM WRIGHT,BT FELD //LRL-LVMR,MIT [JP
BAREYRE 65 PL 18 342 +BRICMAN, STIRLING, VILLET //SACLAY 1JP
BRANDSEN 65 PR 139 B1566 +00UNNELL, MUORHOUSE 4/DURHAM ,RTHFD 1JP
LOVELACE 66 BERKELEY CONF C LOVELACE J/CERN [JP
PAPERS NOT REFERRED TO IN DATA CARDS.

BAREYRE 64 PL 8 137 +BRICMAN,VALLADAS,VILLET, + //SACLAY,CAFN IJ
ADELMAN 65 PRL 14 1043 S L ADELMAN //CAMBRIDGE (CERN)
DALITZ 65 PL 14 159 R H DALITZ, R G MOORHOUSE //0OXF yRTHFD

== DALITZ 65 REVIEWS EARLY PHASE-SHIFT-ANALYSIS RESULTS (AND DISCUSSES

WHETHER THEY IN FACT REQUIRE THE EXISTENCE OF A RESONANCE).

FRIDMAN 66 PL 23 386 +MAURER, MICHALON, + /7/STRASBOURG sHEIDEL
DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACE //CERN 14P

ssesse seveses
esvoes syes

NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.

FERRNSIRS ENEVERERE SERCREESS CRINEANEE EINSNEEEE NEEEIERE
esrusnans sensnesne




Nel/2(1518, JP=3/2-) 1=1/2 o013

N (1518) 62
WE LIST MASS, WIDTH, AND ELASTICITY FROM PHASE-SHIFT
ANALYSES ALONE. THE PROXIMITY OF THE Pl1l AND S11 STATES
MAKES THE CETERMINATION OF THE D13 PARAME TERS FRUM LESS

SOPHISTICATED METHOCS (SUCK AS BUMPS IN TOTAL CRUSS SECTIONS OR INVARIANT

MASSES) SUBJECT TO ERROR. FUR REFERENCE TO SUCH EARLIER DETERMINATIOAS,

SEE THE LAST EDITION (RMP 37, 633, 1965).

---------------- - 62 Nel/72(1518) MASS (MEV)
M . 1536.0 ROPER 65 RVUE PHASE-SHIFT ANAL 9/66
M 1535.0 BAREYRE 65 RVUE PHASE-SHIFT ANAL 9/66
L] . 1530.0 BRANDSEN 65 RVUE PHASE~SHIFT ANAL 9/66
M 1519.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66
-------- ————————— 62 Ne1/2(1518) WIDTH (MEV) e ——————
W 110.0 BAREYRE 65 RVLE 9766
W . 111.0 BRANDSEN 65 RVUE 9/66
w 102.0 LOVELACE 66 RVUE 9/66
--------- —————— 62 N#1/2(1518) PARTIAL DECAY MODES e ———————
Pl Ae1/2(1518) INTO PI N S 8Slo
P2 Nel/2(1518) INTO N#3/2(1236) PI L8lS 8
P3 Nel/2(1518) INTO N PI P1 S16S 85 8
P4 Ne1/2(1518)+ INTO NEUTRON PI+ S17s 8
PS Nel/2(1518)+ INTO PRUTUN PL+ PI~ S16S 85 8

- 62 Ne1/72(1518) BRANCHING RATIUS ———— PSR Al
R1 Nel/2(1518) INTO (PI N)/TOTAL (P1)/TOTAL
R1 0.60 BAREYRE 65 RVUE 9/66
RlL = 0.6 BRANDSEN 65 RVLUE 9/66
R1 0.72 LOVELACE 66 RVUE 9766

EXPERIMENTS DISAGKEE ABOUT WHLTFER THE N PI PI MODE IS MAINLY Ne3/2(1236)
Pl. IN ANY CASE THE MEASUREMENTS (OF THE INELASTIC BRANCHING RATIOS ARC
MODEL DEPENDENT AND OUGHT NOT BE TAKEN AS MORE THAN QUALITATIVE INDICA-
TIONS CF TRUTH. CNLY OLSSUN 66 AND KIRZ 66 DEFINITELY ASSOCIATED THE
CBSERVEC EFFECT WITH THE Cl3 WAVE.

R2 Ne1/2(1518) INTO lNGJ/leZ]bI P1)/TOTAL (P4) /TOTAL

R2 DOMINANT INEL DECAY SSON 66 RVUE PI P TO PI PI N 9/66

R2 0.20 0.05 KlRZ 66 HBC 0 ASSUMING R1=0.72 9/66

R3 Ne1/2(1518) INTO (N P[l/(N PI PI (P11/(P3)

R3 1.25 0.44 71 A—BURELLI 66 HBC G PBAR P 5.7 BEV/C 9/66

R4 N#*1/2(1518) INTO (N®3/2(1236) PI)/(N PI PI) (P21 /(P3)

R4 0.00 0.09 A-BORELLI 66 HBC 9/66

RS Ne1/2(1518) INTO (NEUTRON PI+)/(P PI+ PI-) (P4) /7(P5)

RS 0.77 0.45 ALEXANDER 66 HBC + PP 5.5 BEV/C 9/66
. . ceensnune

REFERENCES == Ne1/2(1518)

RUPER 65 PR 138 8190 LC ROPER,RM WRIGHT,BT FELD //LRL-LVMR,MIT 1JP

BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET //SACLAY 14P

BRANDSEN 65 PR 139 B1566 +00DONNELL, MOORHUUSE I/DURHAM-RTHFD 1Jp

OLSSCN 66 PR 145 1309 M G ULSSONy G B8 YODH w1SC,MD

ALLES-BC 66 NC (SUBMITTED) ALLES- BURELLl.FRtNCN.FR[SK,H[CNEJDA //CLKN

LOVELACE 66 BERKELEY CONF C LOVELACE CERN 1JP

ALEXANDE 66 BERKELEY CUNF ALEXANUER.BENARV,CZAPEK.' /IhEllHANN(CERNl

KIRZ 66 PRIVATE COM J RL

== NUMBER iXH\ACTt—C FRUM DATA CISCUSSED IN KIRZ 63.

PAPERS NOT REFERRED TO IN DATA CARDS.
SEE LAST ECITION (RMP 37, €33, 1965) FUR EARLY REFERENCES.

KIRZ 63
CROUCH 65

PR 130 2481
DESY CONF IT 21 +

J KIRZy J SCHWARTZ, R D TRIPP //LRL
//BROWN ¢ CEA s HARVARD ¢ MI T PADUVA 4 WE [ ZMANN
DERADO 65 ATHENS CONF 244 +KENNEY,LAMSA, + //NCTRE DAME ,KENTUCKY
MERLG 66 P ROY SOC 289 489 J P MERLO, G VALLADAS //SACLAY

~=- THE ABCVE PAPERS DISCUSS INELASTIC CHANNELS NEAR THE RESUNANCE.

DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACE //CERN 1JP
== NUMBERS OF LOVELACE 66 ARE BASED OUN THIS PHASE-SHIFT ANALYSIS.
. - sensnsne
. rersesses canmanres .
N (I570) &3 wer/201576, gp=1/2-) 1=1/2 s11

SEE NOTE IN MAIN TEXT ON S~WAVE BLMPS NEAR THRESHOLD.

63 Ne#1/2(1570) MASS (MEV)

M - 1519.0 HENDRY 65 RVUE ETA N + S11 PI N 9/66

L} 1570.0 HICHAEL 66 RVUE FITS BAREYRF SI1 7/66.

M N 1557.0 OR ICHIYAMA- 66 RVUE FITS N ETA DATA 9/66
N FITTING GIVES THU SDLUTIUNS- PRUBLEMS MATCHING PI P PHASE SHIFTS.

M K 1561.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66
K AS GIVEN. WITHOUT ARGANC CIAGRAM WE DUNT KNOh HUW DETERMINED.

Rttt 63 Ne1/2(1570) WIDTH (MEV) meeescscssrescncnsanaenann

w - 130.0 HENDRY 65 RVUE 9/66

w 130.0 MICHAEL 66 RVUE 7/66

w N 156.0 CR 144.0 UCHIYAMA- 66 RVLE SEE NDTE ON MASS 9/66

W K 180.0 LOVELACE 66 RVLE SEE NUTE ON MASS 9/66

- e 63 Nel1/2(1570) PARTIAL DECAY MODES Semmenennnandennese

Pl N#1/2(1570) INTO PI N S 8516

P2 N*1/2(1570) INTO N ETA S17S14

P3 N®1/2{1570) INTO N PI PI S16S 8S 8

e ———————————— 63 N#1/2{1570) BRANCHING RATIOS ——————————— —————————

RL N#1/2(1570) INTO (PI N)/TOTAL (PL)/TOTAL

RL 0.69 HENDRY 65 RVUE 9766

R1L 0.32 MICHAEL 66 RVUE 9/66

RL N 0.71 OR 0.28 UCHIYAMA- 66 RVUE SEF NOTE ON MASS 9/66

RL K 0.40 LOVELACE 66 RVUE SEE NOTE ON MASS 9/66

R2 N#1/2(1570) INTO (N ETA)/TOTAL (P2) /TOTAL

R2 DOMINANT INEL DECAY HENDRY 65 RVUE 9766

R2 0.68 MICHAEL 66 RVUE 9766

R2 N 0.29 CR 0.71 UCHIYAMA- 66 RVUE SEE NOTE ON MASS 9/66

R3 N#1/2(1570) INTO (N PI PI)/TOTAL (P3)/TOTAL

R3 SMALL TRACE LOVELACE 66
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ROSENFELD ET AL. Data on Particles and Resonant States
REFERENCES -- N#1/2(1570C)
HENDRY 65 PL 18 171 A W HENCRY, R G MOORHOUSE //RTHFD
~= REVIEWS EARLY PHASE-SHIFT-ANALYSIS RESULTS AND PI- P TO ETA N
EXPERIMENTS. WE TAKE NUMBERS FROM THE SOLUTION USING BRANDSEN 65.
BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET //SACLAY LJP
MICHAEL 66 PL 21 93 C MICFAEL //0XF
UCHIYAMA 66 PR 149 1220 F UCHIYAMA-CAMPBELL, R K LOGAN //71LL 1JP
LOVELACE 66 BERKELEY CONF C LUVELACE //CERN 1JP
PAPERS NOT REFERRED TO IN DATA CARCS.
BULCS 64 PRL 13 486 + //7BROWN , BRANDEI S+ HARVARD 4MIT,PADOVA |
RICHARDS 66 PRL 16 1221 +CHIU,EAND Iy HELMHOLZ KENNEY 4+ //LRL,HAWAIL 1J
== BULOS 64 AND RICHARDS 66 ARE EXPERIMENTS ON PI- P TU ETA N NEAR
THRESHOLD. THEY ARE IN SOUME DISAGREEMENT.
BRANDSEN 65 PR 139 Bl1566 +0CONNELLy MOORHUUSE //DURHAM,,RTHFD 1JP
—= BASIS OF NUMBERS WE QUOTE FROM HENDRY 65.
PREPOST 65 DESY CONF Il 152 R PREPUST, D LUNDQUIST, D QUINN //STANFORD
BACCI 66 PRL 16 157 4PENSO,SALV INT,MENCUCCINT,+//ROME ,FRASCATI
=~ PREPOST 65 ANC BACCI 66 ARE EXPERIMENTS ON ETA PHOTUPRUDUCTION NEAR
THRESHOLD.
THE FCLLOWING THREE ARE ANALYSES DF ETA PRUDUCTION NEAR THRESHOLD ==
DOBSCN 66 PR 146 1022 //HAWAT T
MINANMIL 66 PR 147 1123 S HINAMI //CSAKA
BALL 66 PR 149 1191 J S BAL //UCLA
DONNACHI 66 BERKELEY CONF DCONNACHIE, KIRSUPP, LEA, LOVELACE //CERN 1JP
== NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.
.
64 Ne1/2(1670y JP=5/2-) 1=1/2 015
UNTANGLEC FRUM THE 1688 MEV BUMP BY DUKE 65 AND PHASE~
SHIFT ANALYSES. SEE THE NOTE ON THE Nel/2(1638).
——————— e ccee——— 64 N=1/2(1670) MASS (MEV)
M - 1674.0 DUKE 65 CNTR Pl+- P EL DSIG+P 7/66
M 1690.0 BAREYRE 65 RVUE PHASE~SHIFT ANAL 7/66
M - 1650.0 APPROX BRANDSEN 65 RVUE PHASE-SHIFT ANAL 7/66
M 1652.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66
—eessccecccncenee 64 Ne®1/2(1670) WIDTH (MEV)  ==-cceeeew- ———————————————-—-
W - 100.0 DUKE 65 CNTR 7/66
w 150.0 BAREYRE 65 RVUE 9/66
134.0 LOVELACE 66 RVLE 9/66
———————————ee.—— 64 N#1/2(1670) PARTIAL DECAY MODES —————ee e ————
PL Ne1/211670) INTO PI N S 8s16
P2 N®1/2(1670) INTO N ETA 517514
P3 Ne1/2(1670) INTO LAMBDA s18S11
P4 Nel/2(1670) INTO Ne3/2( 1236) PL LBlS 8
——————— e eeecee——— 64 N#1/2(1670) BRANCHING RATIUS ———messsssscsso e ————
R1 Ne1/2(1670) INTO (PI N)/TOTAL (P1)/TOTAL
RL = 0.4 DUKE 65 CNTR 1766
Rl 0.41 BAREYRE 65 RVUE 9/66
RL = 0.52 BRANDSEN 65 RVUE 9766
Rl 0.40 LOVELACE 66 RVUE 9/66
SEE NCTE PRECECING THE Ne1/2(1688) INELASTIC DECAY MUDE MEASUREMENTS.
REFERENCES -— N#1/2(167C)
DUKE 65 PRL 15 468 +JONES,KEMP s MURPHY yPRENTICE, + //RTHFD,UXF [JP
BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET /SACLAY 1JP
BRANDSEN 65 PL 19 420 +0DONNELL, MOORHUUSE //DURHAVN,RTHFD [JP
LOVELACE 66 BERKELEY CONF C LOVELACE //CERN [JP
PAPER NOT REFERRED TO IN DATA CARDS.
DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACL //CERN 1JP
NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE=-SHIFT ANALYSIS.
N (1688) 65 ne1/201¢88, dp=s/24) 12172 F15
WE LIST MASS, WIDTK, AND ELASTICITY FROM PHASE~SHIFT
ANALYSES ALONE. THE PROXIMITY OF THE 015 ANV S11 STATES
MAKES THE CEV1ERMINATION OF THE F15 PARAMETERS FROM LESS
SOPHISTICATED METHODS (SUCH AS BUMPS IN TOTAL CROSS SECTIONS) SULBJECT TC
SERICUS ERRCR. FOR REFERENCE TO SUCH EARLY DETERMINATIONS, SEE THt LAST
EDITICN (RMP 37, 633, 1965).
----------------- 65 N®l/2(1688) MASS (MEV)
M - 1688.0 APPROX DUKE 65 CNTR Pl+- P EL DSIG,P T7/66
M 1695.0 BAREYRE 65 RVUE PHASE-SHIFT ANAL 7/66
M . 1680.0 BRANDSEN 65 RVUE PHASE SHIFT ANAL 7/66
M 1672.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66
—————————————— 65 N#1/2{1683) WIDTH (MEV) ———— ———————————— e
W - 100.0 DUKE 65 CNTR VERY ENERGY DEP 7/66
W 120.0 BAREYRE 65 RVUE 9/66
W 104.0 LOVELACE 66 RVUE 9766
----------------- 65 Ne1/2(1688) PARTIAL DECAY MODLS ——ee—anccac—cnenan
Pl N*1/2(1688) INTO PI N S 8Sl6
P2 N#1/2(1688) INTO N ETA S17S14
P3 N®1/2(1688) INTO LAMBCA K 518811
P4 Nel1/2(1688) INTO N#3/2(1236) P1 L81S 8
P5 Ne1/2(1688) INTO N PIPL S16S 85 8
P6 N#1/2(1688)+ INTO NEUTRON P+ S17s 8
PT N®1/2(1688)+ INTO PROTON PI+ PI- S16S 8S 8
P8 N=1/2(1688)+ INTO N®3/2(1236)++ PI~ L81S 8
—————————— - 65 Ne*1/2(1688) BRANCHING RATIOS
R1 N*1/72(1688) INTO (PI N)/TOTAL (P1)/TOTAL
RL - 0.80 DUKE 65 CNTR 7/66
RL 0.62 BAREYRE 65 RVUE 9/66
RL = 0.61 BRANDSEN 65 RVLE 9/66
Rl 0.66 LOVELACE 66 RVUE 9/66

WE LIST MEASUREMENTS OF THE INELASTIC DECAY MODES OF THE 1688 MEV BUMP.
SUCH MEASUREMENTS HAVE NOT UNTANGLED THE D15 AND F15 (AND POSSIBLE S11)
COMPONENTS. IT IS CLEAR THAT BOTH D15 AND F15 DECAY ALOT INTG N PI Pl.
THERE IS SOME DISAGREEMENT ABUUT WHFTHER THIS IS DOMINATED BY Ne3/2(1236)
Pl. 1IN ANY CASE THE MEASUREMENTS OF THE BRANCHING RATIU TO THIS FINAL
STATE ARE MCDEL DEPENCENT "ANC OUGKT NUT Bt TAKEN AS MORF THAN QWULALITATIVE
INDICATIONS GF TRUTH.
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w2 Ne1/211688) INTO (N ETAI/TOTAL (P2) /TOTAL N (2650) 72 Ne1/202650, JP=11/2-) 1=1/2
R2 0.025 OR LESS RAEMER 64 DBC + PI+D 1.23 BEV/C  9/66
K2 0.042 OR LESS wsvc cL) A-HURELLI 66 HBC + PBAR P 5.7 BEV/C 9/66 FOR JP ASSIGNMENT SEE BARGER 66 AND NUTE AFTER LISTINGS.
R3 Ne1/2(1688) INTO (N ETA)/(PI N) (°2)/(P1) 72 N»1/202650) MASS (MEV)  mmmm=m-mmmmemmeemmam e -
R3 0.027 OR LESS KEUSCH 66 RVUE + PIC, ETA PHOTO  9/66
M. 2700.0 ALVAREZ 64 CNTR PL PHUTOPROD
R4 Ne1/2(1688) INTO (LAMBCA K)/TUTAL (P3) /TOTAL M. 2600.0 APPRUX WAHLIG 64 SPRK C PI-P CH EX
RG 0.013 CR LESS (95PC CL) A-BORELLI 66 HBC 9766 | 2660.0 HOHLER 64 RVUE  DATA + DISP REL
M 2649.0 10.0 CITRON 66 CNTR  PI+- p TOTAL 7766
RS Ne1/2(1688) INTO (N PIV/IN P1 PI) (204117 I B - ~~= T2 N#1/2(2650) WIDTH (MEV)  —===ommmmmmmmomee o
RS 1.25 OR LESS (95PC CL) A-BORELLI 66 HBC + 9/66
W 100.0 ALVAREZ 64 CNTR
R6 Ne1/2(1688) INTO (N®3/2(1236) PIV/IN PI PI)  (P4)/(P5) W 200.0 HOHLER 64 RVUE 7/66
R6 NO EVICENCE A-BURELLT 66 HBC + 9766 | W 360.0 20.0 CITRON 66 CNTR /66
R7 Ne1/2(1688) INTO (NEUTRUN PI+)/(P P+ P1-) (P6)/(PT) B -~ 72 Ne1/202650) PARTIAL DECAY MODES  —=-==-====mmmmmmmmm
R7 0.67 0.04 ALEXANDER 66 HBC + PP 5.5 BEV/C 9/66
Pl Ne1/202650) INTO PI N s 8516
w8 r\-l/zuaaa) mm (NsU1236)4s PI=1/(P PL4 PI-) (PE)/LPT) ] Ne1/2(2650) INTO LAMEDA K s18S11
RS 0. ALEXANDER 66 HBC 9/66
R8 1. o 0.3 ALMEIDA 66 WBC + PP 10 BEV/C 9/66 72 N#1/202650) BRANCHING RATIOS — ==-m—mmmm-mmmm R
vesnasuen aee *r esssennes RL Ne1/2(2650) INTO (P N)/mm. (P1)/TOTAL
RL 0.0703  0.0045 TRON 66 CNTR ASSUMING J=11/Z  7/66
REFERENCES -~ Ne1/2(1688)
seseee srssasres ws s wsssseses vrsaseses srssecuss “esuss sravsense
KRAEMER 64 PR 136 B496 +MACANSKY,+ //J HOPKINS,NWESTERN,hOODSTOCK f
DUKE 65 PRL 15 468 +JONES , KEMP s MURPHY ,PRENTICE, + //RTHFD,OXF 1JP REFERENCES -~ Ne1/2(265C)
BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET //SACLAY [JP
BRANDSEN 65 PL 19 420 +0DONNELL, MOORHOUSE Z/DURHAM,RTHED 1JP ALVAREZ 64 PRL 12 710 +BAR-YAMyKERN,LUCKEY ,0SBORNE, + //MIT,CEA
LOVELACE 66 BERKELEY CONF C LOVELACE //CERN 1JP WAHLIG 64 PRL 13 103 +MANNELL I, SODTCKSON, FACKLER y WARD s + //MIT
HEUSCH 66 PRL 17 1019 C A HEUSCH, C Y PRESCOTT, R F DASHEN //CIT HOHLER 64 PL 12 149 G HUFLER, J GIESECKE JIRARUSRUHE 1
ALLES-BC 66 NC (SUBMITTED) ALLES-BORELL [y FRENCH,FRISK MICHEJDA /ACERN CITRON 66 PR 144 1101 +GALBRAITH/KYCIA,LEUNTIC,PHILLIPS, + //BNL [
ALMEIDA 66 BERKELEY CUNF +RUSHBROOKE, + /7CAVND SH DE SY [CEKN) BARGER 66 PRL 16 913 V BARGEK, D CLINE 77WESC P
ALE XANDE 66 BERKELEY CONF ALEXANDER, BENARY,CZAPEK++ //Wt1ZMANN (CERN)
@ BeasusuEs ssesseses Besesssss sesereser sesisuees eaesrres
PAPERS NUT REFERRED TO IN DATA CARDS. ® Sessseens sesiuees Sussesues sessssRse resves weerarees
SEE LAST ECITION (KMP 37, 633, 1965) FOR EARLY REFERENCES. N (3030)
73 Ne1/7203030, JP=15/2-) I=1/2
CROUCH 65 DESY CONF I1 21 4 //BROWN,CEA,HARVARD,MIT,PADOVA,WE I ZHANN
DERADU 65 ATHENS CONF 244  +KENNEY,LAMSA, + /NGTRE DAME (KENTUCKY EVIDENCE FUR EXISTENCE NOT CUMPLETELY CONCLUSIVE. FCR
MERLC 66 P ROY SOC 289 489 J P MERLU, G VALLADAS 7/SACLAY JP ASSIGNMENT SEE BARGEK €6 AND NOTE FOLLOWING LISTINGS.
~- THE ABOVE PAPERS CISCUSS INELASTIC CHANNELS NEAR THE BUMP.
DONNACHI 66 BERKELEY CONF OONNACHIE, KIRSOPP, LEA, LOVELACE //CERN TJP ——————————————— 73 Ne1/72(3030) MASS (MEV)
~- NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.
M 3080.0 FOHLER 64 RVUE  DATA + DISP REL  7/66
. H 3030.0 CITRON 66 CNTR  PI+= P TGTAL 1766
. cosse voss
e et 73 Ne1/203030) WIDYH (MEV)  ===——=m——mmemmmmeee oo
N(1700) 66 ners201700, 9P=1/2-) 12172 s11
W 400.0 CITRON 66 CNTR
EXTSTENCE NOT CONCLUSIVE. SEE LUVELACE 66.
73 Ne1/203030) PARTIAL DECAY MODES
66 Nel/2(1700) MASS (MEV)
2 A®172(3030) INTU PI N s 8516
k. 1695.0 BRANDSEN 65 RVLE ~ PHASE-SHIFT ANAL 9/66
" 1700.0 MICHAEL 66 RVUE  FITS BAREYRE SII  7/66 | =-m=mm S 73 Ne1/2(3030) BRANCHING RATIOS  =—==mmmmmm - meeemmem -
memmemseesce-oa-s 66 Ne17201700) WIDTH (MEV) Bttt ittt R Ne1/2(3030) INTO (PI N)/TOTAL (P1) /TOTAL
RL 0.0070 CITRON 66 CNTR  ASSUMING J=15/2  7/66
W 240.0 MICHAEL 66 RVUE /66
mmememmmccccseece 66 N#1/2(1700) PARTIAL DECAY MODES =mmm—mm=mmmmee e - WHOBeS SIEESENES SESEESEEE SEETAGEAE PENSESIEE NUEIIEEES EEESREEED TERSEEEEE
Pl Ne1/2(1700) INTO PI N s 8516 REFERENCES -~ Ne1/2(3C30)
P2 Ael/2(1700) INTO N ETA 517514
P3 Ne1/2(1700) INTO LAMEDA K s18s11 HOHLER 64 PL 12 149 G HOMLER, J GIESECKE 77KARLSRUNE T
CITRON 66 PR 144 1101 +GALBRALTH/KYCIA,LEUNTIC,PHILLIPS, + //BNL I
mmmm—mmem--mme---= 66 Ne®1/201700) BRANCHING RATIOS —---=-=--eee s m———— BARGER 66 PRL 16 913 V BARGER, D CLINE /IWISC P
RL Ml/z(noa) o, lvl N1/TOTAL (P11 /TOTAL “rease BEsuEssss MesEININS BEKNNMERS dEsvEEEse sauas ane
Rl MICHAEL 66 RVUE /66 40 SuseEtEes BeseENEEA SeseasERs NsATEREE BRESESEEe ERSEESREN SeCsEBEEE
ssaase sesne 68 snscesnes vosenenss & be sessskuss sssuesvan N?(3245) 74 Ne 7203245, JP= )
REFERENCES -~ N®1/2(170C) EXISTENCE ONLY TENTATIVE. [-SPIN NOT DETERMINED BUT
NARKOW WIDTH PRECLUDES IDENTIFICATION WITH Ne3/2(3230).
BAREYRE 65 PL 18 342 + BKICMAN, STIRLING, VILLET 77SACLAY 1JP GMITTEC FROM TABLE.
BRANDSEN 65 PL 19 420 +0DGNNELL, MOORHOUSE 7/DURHAM RTHFD 1P
MICHAEL 66 PL 21 93 C MICFAEL L [ T4 Nw /2(3245) MASS (MEV)
LOVELACE 66 BERKELEY CONF C LOVELACE JICERN
~- LCVELACE 66 QUESTIONS THE EXISTENCE OF THIS SECOND SI1 RCSUNANCE. 10.0 KORMANYOS 66 CNTR  PI-P EL AT 180 D 7/66
e v sesessene T4 N /2(3245) WIDTH (MEV) -
.
W 35.0 OR LESS KORMANYOS 66 CNTR /66
N (2190) u1 wewacz190, sp=1/2-1 12172
---------- ~=-==-= 74 N» /203245) PARTIAL DECAY MODES  —==-----==-m==m=an
71 Ne1/2(2190) MASS (MEV)
Pl Ne /203245) INTO P1 N s 8516
™ 2190.0 DIDUENS 63 CNTR PI+- P TCTAL
[ 2210.0 HOHLER 64 RVUE  DATA + DISP REL NERBAS BUMEEEEE ceRESRESE EEGANEINE HIENAKEDS TeANENREE FRAGCIEES REENEREEE
[} 2190.0 APPRUX YOKOSAWA 66 CNTR  PI- P DSIG + PCL 7/66
REFERENCES -- Ne /2(3245)
emmecemmecmceseee 71 Ne1/2(219G) WIDTH (MEV)  =——=—m-emmm e e ~
KORMANYG 66 PRL 16 709 KORMANYOS ) KRISCH,OFALLON, + 7/M1CH, ARG
W 200.0 DIDDENS 63 CNTR
W 200.0 HOHLER 64 RVUE 1766 “ SENEEREEE FesEneEse EeeEEeees BEEETEEEs eeRmEBERE
W 220.0 APPRUX YOKOSAWA 66 CNTR 1766 s sscsneens werssseur sesmerven
mmmmmmmammme--ee= 71 Ne1/202190) PARTIAL DECAY MODES  =======mmmmmmmmo- ~ N (3695) 15 ner2e3695, ap= ) 1-1/2
PL K#172(2190) INTO PI N s 8sle EVIDENCE PRELIMINARY AND NOT COMPELLING. UMITTED FROM
P2 N®17212190) INTU LAMBDA K $18511 TABLE.
mtemmemmeoeo-eo- 71 Ne1/2(219G) BRANCHING RATIUS 75 Ne1/2(3695) MASS (MEV)
Rl Nel/2(2190) le (?1 N)/ruTAL (P1)/TOTAL M 3694.0 7.0 BARTKE 66 HBC + PI+P 8 PRONGS 9766
RL 0.3 DIDDENS 63 CNTR 7766
RL 0.3 Aponox YOKUSAWA 66 CNTR 7/66 75 Nel/203695) WIDTH (MEV)  ===m——m=m-mme—mcemmmmaeee
wrases vesss ssnee wee . .. W 46.0 23.0 BARTKE 66 HBC + 9/66
REFERENCES -- N*1/2(219G) CHeeEE NESANEEAS SeEEEIEGA EEESEEEEN SEEARGEES SCNEIEANE NEARNENEE BEESRBEEN
DIDDENS 63 PRL 10 262 +JENKINS, KYCIAy RILEY J7BNL T REFERENCES —- N#1/2(3695)
HOMLER 64 PL 12 149 G HOMLER, J GIESECKE J/KARLSRUHE |
YOKCSAWA 66 PRL 16 714 +SURASHILL, ESTERLING +BOUTH J/ARGCHL  JP BARTKE 66 BERKELEY CONF +CLYZEWSK14DANYSZ,ESKREYS,+ //KRAKUW(CERN) 1
QUANTUM NUMBER CETERMINATICNS NOT REFERRED TO IN DATA CARDS. + sersascrc sesnsnnes as sassassus soussners
4s sessesans seesecnns o
CARRCLL 66 PRL 16 288 +CURBETT ,DAMERELL,MIUDLEFAS, + //RTHFD,UXF J-L
KORMANYO 66 PRL 16 709 KORMANYOS, KR ISCH,OFALLON, + Z/MICH,ARG P
BARGER 66 PRL 16 913 V BARGER, D CLINE 7/W1SC P

sessue »
ssssse o

sesavsnen ey
eessesann




A (1236) 81 ne3r201236, gp=3r2e) 12372 P33
8L N#3/2(1236) MASS (MEV)
M - 1234.0 RUPER 65 RVUE C++PHASE-SHIFT ANAL
Mes 1236.0 0.55 OLSSON 65 RVUE +#+ TOTAL-SIGMA DATA
M+ @ 1232.0 6.0 FERRO-LUZ 65 HBC 4+ K+P TU KC P PI+
Mes w 1233.4 4.4 GIDAL 66 DBC 4+ D D TO NNINN) PI 7/66
Me+ 1236.0 DEANS 66 RVUE ++ PI+P TOTAL 7/66
LY 1236.45 0.65 OLSSON 65 RVUE C
Lo 1241.3 5.1 GIDAL 66 DBC - 7/66
] 81 Ne{O) - N®(++) MASS DIFFERENCE (MEV)

0 R 0.45 0.85 OLSSON 65 RVUE

R REQUNDANT WITH DATA I[N MASS LISTING.
------ —=emm---=== 81 Ne(-) = N#(++) MASS DIFFERENCE (MEV) ———mmmeeeeee
o 7.9 6.8 GIDAL 66 DBC
---------- —m—---= 81 Ne3/2(1236) WIDTH (MEV) B e e
Wee 120.0 2.0 OLSSON 65 RVUE ++
Wee o 125.0 30.0 FERRO-LUZ 65 HBL ++
Wee » 124.0 14.0 GIDAL 66 DBC ++ 7/66
Wee 12:.0 DEANS 66 RVUE ++ 7/66
WO 119.6 2.4 OLSSON 65 RVUE C
W= . 149.0 18.0 GIDAL 66 DBC =~ T/66
———emmm e ~-= 81 Ne3/2(1236) PARTIAL DECAY MODES  ==w=mmemememceoao
Pl N#3/2(1236) INTO PI N s 8516

PCEUEE SEITIRENE NIIEUPEEN SEIREEEEE TRICHCREN SENURGEES PONEINENS FOAERSIEN
REFERENCES -- N#3/2(1236)
Z/WISC

J/CERN
J/LRLWMIT JP

OLSSCN 65 PRL 14 118
FERRO-LU 65 NC 36 1101
ROPER 65 PR 138 8190
GIDAL 66 PR 141 1261
DEANS 66 PREPRINT

M G ULSSON

FERKO-LUZZ1,GEORGE, +

L D ROPERy R M WRIGHT, B T FELD
G GICAL, A KERNAN, S KIM //LRL

S R DEANS, W G HOLLADAY //VANDERBILT
FCR EXTENSIVE REFERENCES TU CATA AND PHASE-SHIFT ANALYSES TILL 1969,
SEE ROPER 65, ESPECIALLY APPENDIX II.

FEESEEENE SEEENSINE FETCIELEN FEREREIIT SEERCRIND CESEINEES BESEIBELE
. seenesses TeRsAREEE sessenenrs

A (1670) 82 ness201670, sp=1/2-) 12372 s31
82 Ne3/2(1670) MASS (MEV)

M. 1648.0 12.0 DEVL IN 65 CNTR Plé- P TOTAL
M 1665.0 BAREYRE 65 RVUE  PHASE SHIFT ANAL 7/66
M 1692.0 LOVELACE 66 RVUE  PHASE-SHIFT ANAL 9766

“emmme--e- B2 N#3/201670) WIDTH [MEV)  ==-m=cmommmeoeao ———mmeeeem

. 201.0 74.0 DEVLIN 65 CNTR  VERY ASYMMETRIC
W 130.0 BAREYRE 65 RVLE 7766
230.0 LOVELACE 66 RVUE 9/66

mememememe--m--—- 82 Ne3/2(1670) PARTIAL DECAY MODES
L N#3/2(1670) INTO PI N
omeemmee-oeeeooe 82 Ne3/2(1670) BKANCHING RATIOS e
RL Ne3/2(1670) INTO (PI N)/TOTAL (P1)/TOTAL
RI ® 0.56 DEVLIN 65 CNTR
RL 0.33 BAREYRE 65 RVUE 7/66
RL 0.44 LOVELACE 66 RVUE 9/66
P . cesesrera sesresses sxanavecs

REFERENCES -- N¢3/2(1670)

T J DEVLIN,J SULOMON,G BERTSCH //PRINCETON I
+ BRICMAN, STIRLING, VILLET Z/SACLAY LJF
C LUVELACE //CERN L1JP

DEVLIN 65 PRL 14 1031
BAREYRE 65 PL 18 342
LOVELACE 66 BERKELEY CUNF

PAPERS NOT REFERRED TO IN DATA CARCS.

CARRUTHE 60 PRL 4 303 1
DEVLIN 62 PR 125 690 T J DEVLIN, B J MOYER, V PEREZ-MENDEZ//LRL I
HELLAND 64 PR 134 Bl062 S 4CEVLINyHAGGE,LONGO,MOYER ¢ hOUD J/LRL T
DONKACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVFLACE //CERN 1J
==~ NUMBERS OF LUVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.

P CARRUTHERS //CORNELL

ssuus essues
sse wesue

4sseaenss BaeeENEEs seceances erscEruE ak
ecescusnns . aene

A (1920) 83 ness201920, ap=7724) 12372
83 Ns3/201920) MASS (MEV)

M 1922.0 APPROX cooL 56 CNTR PI+ P TUTAL 7766

" 1912.0 15.0 BRISSON 61 CNTR  PI+ P TOTAL 7766

MW 1956.0 LAYSON 63 RVUE  PI P TOTAL, EL 7/66
N ASSUMES AN Ne3/2(1855).

M 1920.0 HOHLER 64 RVUE  DATA + DISP REL  7/66

M 1900.0 9.0 DEVLIN 65 CNTR  PI+ P IUTAL

M 1920.0 APPROX DUKE 65 CNTR  PI+- P EL, POLAR 7/66

M 1950.0 APPROX YOKOSAWA 66 CNTR  PI- P DSIG + PCL 7/66

M 1950.0 LOVELACE 66 RVUE  PHASE-SHIFT ANAL 9766

memmeemecmeoee—oe 83 N#3/2(01920) WIDTH (MEV)  —=—==mm—mmmmemmmeeee o

W 170.0 HOHLER 64 RVUE /66

W 256.0 39.0 DEVL IN 65 CNTR

W 170.0 DUKE 65 CNTR 7/66

Ll 200.0 APPRUX YOKUSAWA 66 CNTR 7/66

W 250.0 LOVELACE 66 RVUE 9/66

B e £

Ne3/2(1920) PARTIAL DECAY MUDES

ROSENFELD ET AL. Dala on Particles and Resonant States 35

R2 N®3/2(1920) INTO (SIGMA K)/TOTAL (P21 /T0TAL

R2 SEEN HOLLADAY 65 RVUE P1+P DATA 11766

R3 N®3/2(1920) INTO (N#3/2(1236) P1)/TUTAL tpP3)/70TAL

R3 DOMINANT INEL CECAY LOVELACE 66 RVUE 9766
. . e w esns sessvenns

REFFRENCES -- N#3/2(1920)

cooL 56 PR 103 1082 R COOL, O PICCIONI,» D CLARK //BNL 1
BRISSON &1 NC 19 210 +CETOEUF,FALK-VAIRANT, VAN ROSSUM,+//SACLAY I
LAYSCN 63 NC 27 724 W M LAYSON J/CERN 1J
HOHLER 63 NP 48 470 G HUHWLERs G EBEL //KARLSRUHE |
HOHLER 64 PL 12 149 G HOHLER, J GIESECKE //KARLSRUHE [

DEVLIN 65 PRL 14 1031
DUKE 65 PRL 15 468
HOLLADAY 65 PR 139 B1348
YOKCSAWA 66 PRL 16 714

T J DEVLIN,J SOLOMON,G BERTSCH //PRINCETON I
+JONES s KEMP, MURPHY ,PRENTICE,y + //RTHFD,0XF [JP
W G HOLLADAY //VANDERBILT

+SUWA, HILL, ESTERLING, BOOTH J/7ARG +CHI [JP

LOVELACE 66 BERKELEY CONF C LOVELACE //CERN 1JP
PAPERS NOT REFERRED TO IN DATA CARDS.

HELLAND 64 PR 134 B1062 +CEVLIN, HAGGE, LONGO, MOYER ¢ hOCD J/RL T

AUVIL 64 NC 33 473 P AUVIL, C LOVELACE //1vPCOL 1JP

DONNACHI 66 BERKELEY CONF DCONNACHIE, KIRSOPP, LEA, LOVELACE //CERN 1JP

== NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.

erseun @ .. .
esnese asssssnesn seunsensn @

A (2420) 60 nesszc26z0, sp=11/29) 12372

FOR JP ASSIGNMENT SEt BARGER 66 AND NOTE AFTER LISTINGS.

e aesessuse
sesses sessnevns

84 Nw3/2{2420) MASS (MEV)

M 2360.0 DIDDENS 63 CNTR PI+ P TOTAL

M - 2520.0 40.0 ALVAREZ 64 CNTR P1 PHOTOPRUD 7/66
M . 2400.0 APPROX WAHL IG 64 SPRK C PI-P CH kX

M 2440.0 HOHLER 64 RVUE DATA + DISP REL

M 2423.0 10.0 CITRON 66 CNTR PI+ P TOTAL 1766

84 N®3/2(2420) WIDTH (MEV)

200.0 DIDDENS 63 CNTR
W 245.0 KOHLER 64 RVUE 7/66
310.0 20.0 CITRON 66 CNTR 1/66
—e-mecmeeco--eoo- 84 N#3/2(2420) PARTIAL DECAY MODES — =======g=-====-=ne
PL Ne3/2(2420) INTO PI N s dste
P2 Ne3/2(2420) INTO SIGMA K 520510
---------- —-=-=-= 84 Ne3/2(2420) BRANCHING RATIOS — ====—--mmmemmomeoone
R1 Ne3/2(2420) INTO (PI N)/TOTAL (PL)/TOTAL
RL 0.067 APPROX DIDDENS 63 CNTR  ASSUMING 172 1766
RL 0.113  0.0036 CITRON 66 CNTR  ASSUMING J=11/2  7/66
Geeees sussasass Aseasesss snsasesws . su wsesnunns

REFERENCFS -- N®#3/2(242C)

DIDDENS 63 PRL 10 262
ALVAREZ 64 PRL 12 710
WAHLIG 64 PRL 13 103
HOHLER 64 PL 12 149

CITRCN 66 PR 144 1101
BARGER 66 PRL 16 913

+JENKINS, KYCIA, RILEY //BNL L
+BAK~-YAM,KERN, LUCKEY,0SBORNE, + //MIT,CEA
+MANNELL [, SUDICKSON,FACKLERsWARDy + //MIT
G HOHLER, J GIESECKE //KARLSRUHE I
+GALBRAITHyKYCIASLEUNTIC,PHILLIPS, + //BNL [
V BARGER, D CLINE //WISC P

#Een Sesseesce msasusene wmn
Sees SeasessRs suReERRNe EEw

A (2850) 85 ne3s202850, sp=15/2¢) 1=372

FOR JP ASSIGNMENT SEE BARGER 66 AND NOTE AFTER LISTINGSe

Sses FEENSBKEE CaBBEEESE NesEEBUEE
EHEE CesnvReEe PEERAEIEN BeREREREN

85 N#3/2(2850) MASS (MEV)

o 2700.0 APPROX WAHLIG 64 SPRK G PI-P CH EX

H 2870.0 FOHLER 64 RVUE  DATA ¢ DISP REL

M 2850.0 12.0 CITRON 66 CNTR  PI+ P TUTAL 7/66
M 2850.0 BARDADIN 66 HBC ++ Ne TO P + 3 PIS  7/66
mmecmmmmesmcsooee 85 N®3/2(2850) WIOTH (MEV)  ===mmeemeoemmmmeemeee ———=

W 400.0 40.0 CITRON 66 CNTR 1766
W 150.0 BARUADIN 66 HBC ++ 1766
—mmmemmeccm-mceoe B5  N#3/2(2850) PARTIAL DECAY MODES — —===—===o-m—m—oee -

1 A#3/2(2850) INTO PI N s 8516

P2 N#3/2(2850) INTO P PI PI P1 S165 ¥S 85 8
mmmmem—eemmcemme 85 Ne3/2(2850) BRANCHING RATIUS — =—=-==emmmeoooemee -——

RL N+3/2(2850) INTO (P1 N}/TOTAL (P1) /T0TAL

RL 0.0314  0.0025 CITRON 66 CNTR  ASSUMING J=15/2  7/66
. R wess sersursen sxmssennw

REFERENCES —= Ne3/2(285C)

+MANNELL I, SODICKSON, FACKLER, WARD, + //MIT
G HOHLER, J GIESECKE //KARLSRUHE |
+GALBRAITH,KYCIA,LEONTIC,PHILLIPS, + //BNL I
BARCADIN-OTWINOWSKA,DANYSZ, + //WARSAW
V BARGER, D CLINE /IWISC P

WAHLIG 64 PRL 13 103
HOHLER 64 PL 12 149
CITRCN 66 PR 144 1101
BARCADIN 66 PL 21 357
BARGER 66 PRL 16 913

sesncanns aus
Kenesnvrn wnww

A (3230)s6 ne3s203230, 9p=19/24) 12372

EVIDENCE FOR EXISTCNCE NUT CUMPLETELY CONCLUSIVE. FCR
JP ASSIGNMENT SEE BARGER €6 AND NUTE FOLLOWING LISTIAGS.

PL N#3/2(1920) INTO PI N S 8sl6 ———— e —csacas 86 N#3/2(3230) MASS (MEV)
P2 Ne3/2(1920) INTO SIGMA K 520810
P3 Ne3/2(1920) INTO N*3/2(123¢) PI L81s 8 M 3230.0 CITRON 66 CNTR PI+ P TOTAL 1766
,recce—eccccee———- 83 N#3/2(1920) BRANCHING RATIOS 86 N®3/2(3230) WIDTH (MEV)  =—==----smmcmmoocooccoocaooe
Rl A#3/2(1920) INTO (PL N)/TOTAL {P1)/TOTAL W 440.0 CITRON 66 CNTR 7/66
RL N . LAYSON 63 RVUE 1766
N ASSUMES AN N#3/2(1855). . ———————— - 86 N#3/2(3230) PARTIAL DECAY MODES
R1 0.73 OR LESS HOHLER 63 RVUE DATA + DISP REL 7/66
RL 0.57 0.12 DEVL IN 65 CNITR PL Ne3/2(3230) INTO PI N
Rl 0.41 DUKE 65 CNTR VERY ENERGY DEP 7766

0.4 APPROX YOKOSAWA 66 CNTR /66
RL 0.50 LOVELACE 66 RVUE 9/66
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————————————————— 86 N+3/2(3230) BRANCHING RATIOS e
RL Ne3/2(3230) INTO (P1 N)/TOTAL (P1)/TOTAL
RL 0.0063 CITRON 66 CNTR ASSUMING J=19/2  T7/66

ARABNE SEESASERS VOSSEEEES ARENESIER EEVSRIENG SESEEEERE SEANRNISE EMEEESEs
REFERENCES -~ N*3/2(323C)

+CALBRAITH,KYCIA,LEONTIC,PHILLIPS, + //BNL 1
V BARGER, D CLINE //wIsC P

CITRCN
BARGER

66 PR 144 1101
66 PRL 16 913

[ sraves sseressas seerersEs sesrasses essasees
creere R creserres s
(1560)s1 ness201560, sp= ) 1=5/2

a/z
PROBABLE KINEMATIC EFFECT. SEE DASH 66, CONTE 66, AND
ALEXANCER 66. OMITTED FROM TABLE.

PAPER NOY REFERRED TO IN DATA CARDS.

LEA 66 PL 23 380 LEA, MARTIN, DADES //COPENHAGEN ,NURDITA
==~ PRELIMINARY PHASE-SHIFT ANALYSIS. THE ONLY WAVE WITH PUSITIVE AND
INCREASING PHASE IS ThE Pl/2.

RREG NesoEEERS snseEensE BEsRDeREE SREEE

A (1405) '

THIS RESONANCE CAN BE IDENTIFIED WITH THE VIRTULAL BGUND

STATE IN THE KBAR-N SYSTEM DEDUCED FROM THE [=0 SCATTER-

ING LENGTH DETERMINED FROM LUW ENERGY K=-P INTERACTIONS.
THE DIFFICULTIES IN EXTRAPOLATING FROM THE PHYSICAL REGION TO THE RESC-
NANCE LCCATION ARE CISCUSSEC BY DALITZ 66. THE PARAMETERS ARISING FRCM
ZERC-EFFECTIVE~RANGE FITS ARE MCDEL DEFPENDENT AND SHOULD NOT 8k TAKEN AS
SERIOUSLY AS THE SMALL QUOTED ERRORS SUGGEST. SEE THE NOTE IN THE MAIN
TEXT CN S-WAVE BUMPS NEAR THRESHOLD.

Y#0(1405, JP=1/2-) 1=C

N#5/2(1560) MASS (MEV)

[ S

GOLDHABER 64 HBC
ALEXANDER 66 HBC

++443.65 BEV/C PI+ P 7/66

L 1560.0 20.0
M ++4PP 4PI 5.5 BEV/C 9/66

1570.0

---------- —————— 91 N#5/2(1560) WIDTH (MEV) -

W 220.0 20.0 GOLDHABER 64 HBC +++ /66
W 140.0 ALEXANDER 66 HBL ‘+++ 9766
—-m--me---es----= 91 Ne5/2(1560) PARTIAL DECAY MODES . —==--=-- B

Pl Ne5/2{1560) INTO N PI P1 S165 8S 8

P2 Ne5/2(1560) INTO Nw3/2(1236) PI L81s 8

sEEREs BEBEsesas RessEvern *e sssnueeEs sesssnnns

REFERENCES —- N»5/2(156C)

GOLDHABE 64 DUBNA CONF 1 480
65 LRL UCID-2752

CONTE 66 BERKELEY CONF

ALEXANDE 66 BERKELEY CONF

G+S GOLDHABER,OHALLORAN, SHEN J/LRL(BNL) 1
J DASFy G GULDHABER,-J ShINHART //LRL
+CAMERI,RATTI,RUSSOy + //GENOVA,MILANG,UXF
ALEXANDER, BENARYCZAPEK s+ //WET ZMANN(CERN)

PAPER NOT REFERREC TO IN DATA CARDS.

ALEXANDE 65 PRL 15 207 ALEXANDERs BENARY,REUTER s+ //WEI ZMANNICERN) 1
== REPLACEC BY ALEXANCER 66.

sesns eescwensE wrew

» wsne

Z,(1865) 96 zeot1865, sp=

IT IS NOT ESTABLISHED. THAT THIS EFFCCT IS A RESONANCE.

HOWEVER IF SUCF A LARGF EFFECT APPEARED IN A PI N GR

KBAR N CHANNEL IT WOULD IMMEDIATELY BE TAKEN AS A
RESCNANCE. WE INCLUDE IT IN THE TABLE UNTIL A PLALSIBLE ALTERNATE
INTERPRETATION IS PUT FORTH.

) 1=¢C

Z40(1865) MASS (MEV)

37 Y#0(1405) MASS (MEV)

M 1405.0 ALSTON 61 HBC K=P 1.15 BLV/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 7/66
M - 1382.0 8.0 ENGL ER 65 HDBC Pi-P, PI+D 1.68 7766
M 1410.7 1.0 KIM 65 HBC 0-EFF-RANGL FIT 1766
M N 1409.6 SAKITT 65 HBC 0-EFF-RANGE FIT 7/66

N DATA CF SﬁKlT'[ ARE USED IN F” BV KlTTEL.
M 1407.5 1.2 66 HBC O-EFF-RANGE FIT 7/66

- 37 Y#0(1405) WIDTH (MEV)

L 20.0 ALSTON 61 HBC 1766

W 35.0 5.0 ALEXANDER 62 HBC

W 50.0 ALSTON 62 HBC

W 60.0 20.0 MUSGRAVE 65 HBC 7/66

W - 89.0 20.0 ENGLER 65 HDBC 1/66

W 37.0 3.2 KIH 65 HBC /66

W N 28.2 . T 65 HBC 7/66
N DATA CF SAKITT ARE USED lN FlT BY KITTEL-

W 34.1 4.1 TEL 66 HBC 7/66

o ————— 37 Y#0(1405) PARTIAL DECAY MOUES  ====== S

Pl Y#0{1405) INTO SIGMA PI s2cs 8

rrneen ersensene FREEUERTE HENEINNEE RRRGENNES EUEEREIREE

REFERENCES -— Y#C(14C5)

ALSTCN 61 PRL 6 698 +ALVAREZ, EBERHARD, GOOD, GRAZIANO, + J/LRL 1
ALEXANDE 62 PRL 8 447 ALEXANDERyKALBFLEISCHyMILLER , SMITH J/LRL 1
ALSTCN 62 CERN CONF 311 +ALVAREZ, FERRO-LUZZIROSENFELD, + J/WRL I

MUSGRAVE 65 NC 35 735 +PETMEZAS, +//BIRMGHM 4CERN+EP IMPCOL, SACLAY

ENGLER 65 PRL 15 224 +FISKyKKAEMER , MELTZER, WE STGARD o4 //CRNG,BNL  1J
KIM 65 PRL 14 29 J K KIM //CULLMBIA [JP
SAKITT 65 PR 139 B719 +CAY ELASSER s SEEMAN,FRIECMAN, + //PDyLRL 1JP
KITTEL 66 PL 21 349 W KITTELy G OTTER, [ WACEK //VIENNA 1JP

——— e c———— ——— 96 DALITZ 66 PREPRINT CALITZ, WONGs; RAJASEKARAN //OXFORD,BOMBAY
L] 1863.0 coaL &6 CNTR + K+P, D TCTAL 1766 PAPERS NOT REFERRED TO IN DATA CARCS.
———— ——————————— 96 2#0(1865) WIDTH (MEV) ABRAFS 65 PR 139 B454 G S ABRAMS, B SECHI-ZORN //M0 1yP
KADYK 66 PRL 17 599 +URENy G+S GOLDHABER, TRILLING //LRL 1JP
L] 150.0 cooL 66 CNTR + 7/66 DONALD 66 PL 22 711 + EDWARCS, LYS, NISAR, MOORE //LIVERPUOL
==- ABRAMS 65, KACYK 66, ANC CONALD 66 SUPPORT THOSE EFFECTIVE-RANGE=-
------- smmm—asana 96 Z#0(1865) PARTIAL DECAY MOUDES —— e s scccssse——e FIT SOLUTICNS GIVING AN 1=0 S1/2 RESUNANCE.
Pl 2+0(1865) INTU K N s160s17 FOBEEE BERRERRES
P2 Z%0(1865) INTO K*(892) N L18516 seenes wenans anekmaEne SnzERn Ressnsen ssmene
———————— —————eae 96 Z+0(1865) BRANCHING RATIOS e — e A (|52°) 38 Y#0(152C, JP=3/2-) I=C
RL Z#*0(1865) INTO (K N)/TUTAL (P1)/TOTAL 38 Y#0(1520) MASS (MEV])
RL 0.55 cooL 66 CNTR + IF J=1/2 T/66 B
M 1519.4 2.0 WATSON 63 HBC K-P ALL CHANNELS
sasses - *Esen Bunmene EREEEEANE EREEESERN M 145 1517.2 3.0 GALTIERI 63 DBC K-D 1.51 BEV/C
M 29 1520.0 4.0 ALMELIDA 64 HBC K=P 1.45 BEV/C
REFERENCES -- Z#C(1865) M 1511.0 15.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C 7/66
caooL 66 PRL 17 102 +CIACUMELL I,KYCIA,LEONTIC,LE,LUNDBY,#//BNL 1 | =-==c-ccmem——a—- - 38 Y+0(1520) WIDTH (MEV)
PAPER NOT REFERREC TO IN DATA CARDS. W 16.4 2.0 WATSON 63 HBC
W 19.0 19.0 MUSGRAVE 65 HBC 7/66
BLAND 66 BERKELEY CONF +BOWLER, BROWN,G+S GOLDHABER,HIRATA,+ //LRL 18.0 OR LESS HARDY 66 HBC 9/66
== PRELIMINARY RESULTS INDICATING THAT INELASTIC CHANNELS ARE AOT AS
DCMINANT AS IN THE I=1 EFFECT (SEE THE Z#1(1S51C) BELUW). me—ememeemmem-——-~ 38 Y#*0(1520) PARTIAL DECAY MUDES ~-==-——memccceceem———
BEEESE RUNCERERE TRSANRENE SEHARKESES # seerneans sennntnns (3% Y*0(1520) INTO KBAR N S11S17
ans ws BEER FRRIFEIED ERRFGESEE @ srsresEan rEnesvuns P2 Y=0(1520) INTO SIGMA PI §20S 8
z ( |9|0) P3 Y®0(1520) INTO LAMECA PI PI S18S 85 8
] 97 Z#1(1910, JP= ) 1=1
----------------- 38 Y#0(1520) PARTIAL WIDTHS (MEV) Bttt d
ESSENTIALLY ALL THE EFFECT IS DUE TO A BUMP IN THE Khs
CHANNEL NEAR ITS THRESHOLD. ANGULAR DISTRIBUTIONS IN Wl Y#0(1520) INTO KBAR N [{39)
THIS CHANNEL INDICATE THE PREDOMINANCE OF THE P3/2 Wl 4.8 0.5 WATSON 63 HBC
STATE IN THE K N# (AND THUS ALSO IN THE K N) SYSTEM. HOWEVER 1T MAY BE
POSSIBLE TO UNDERSTANC THIS CHANNEL WITHUUT INVOKING RESONANT. BEHAVIOK w2 Y#0(1520) INTO SIGMA PI (p2)
~ SEE BLAND 66« OMITTED FROM TABLE. W2 9.0 1.0 WATSON 43 HBC
esresccceccccane- 97 Z#1(1910) MASS (MEV) 38 Y#0(1520) BRANCHING RATIUS e ——
L 1910.0 20.0 coou 66 CNTR ++ KeP TUTAL 7/66 R1 Y#0(1520) INTO (KBAR N)/TOTAL : {P1) /TOTAL
RL 0.47 0.09 HESS 66 HBC PI-P 1.6-4 BEV/C 9/66
R it 97 Z#1{1910) WIDTH [MEV)
R2 V'O(l520) INTG {SIGMA PI)/TOTAL (P2)/TOTAL
w 180.0 cooL 66 CNTR ++ 7/66 R2 «04 FARDY 66 HBC 9/66
———————————————— 97 Z#1(1910) PARTIAL DECAY MODES  ==-=----——-m———ee-- - R3 Y®0(1520) INTO (KBAR N)/(SIGMA PI) (P1)7(P2)
R3 0.58 MUSGRAVE 65 HBC 7766
Pl Z#1(1910) INTO K N s1CS16 8
P2 Z#1(1910) INTO N#3/2(1236) K U81s10 R4 Y#0(1520) INTU (SIGMA PI)/(LAMBDA PI PI1) (P2)71pP3)
R4 4.5 -0 ARMENTERO 65 HBC 7766
e et 97 Z+1(1910) BRANCHING RATIUS  =~—-——emmecmeeccmmeem e R& 4.8 l-Z UKL IG 66 HBC K=P +9-1.0 BEV/C 9/66°
RL 2#1(1910) INTO (K N)I/TOTAL (P1)/TOTAL arenae @ L Y
RL 0.31 coor 66 CNTR ++ IF J=1/2 1766
REFERENCES —-=- Y#C{152C)
R2 Z#101910) INTO (N#3/2(1236) K)/'IU'IAL (P2) /T0TAL
R2 DCMINANT DECAY BLA 66 HBC ++ 9/66 WATSCN 63 PR 131 2248 M B WATSONs M FERRU-LUZZI,+ R D TRIPP //LRL 1JP

BEREEE FEISASAER NESULEEGE FISDEETED SAFNAESE FESNENEEE PRENENCES eENEACRES

REFERENCES —-- Z#1(1910)
cooL 66 PRL 17 102 +GIACOMELLI,KYCIA,LEUNTIC,LI,LUNDBY,+//BNL I
BLAND 66 BERKELEY CONF +BUWLER, BRUWN, G+S GULDHABER ;KADYK, + //LRL I

A BARBARD-GALTIERI4A HUSSAIN,RD TRIPP//LRL
S P ALMEIDA, G R LYNCH //CERN
MUSGRAVE 65 NC 35 735 +PETMEZAS, +//BIRMGHM,CERN,EP, IMPCOL, SACLAY
ARMENTER 65 PL 19 338 ARMENTERDS, F=LUZZIy + //CERN,HEIDEL,SACLAY
HARDY 66 UCRL-16788 THESIS L M HARCY IILRL
HESS 66 UCRL-16832 THESIS R I HESS RLE
UHLIG 66 PR LACCEPTED) +CHARLTUN, CUNDON , GLASSER , YUDH o+ //MD .LSNRL

GALTIERI 63 PL 6 296
ALMEIDA 64 PL 9 204

SRESEE eEREIEREE RENSTERER sEeEiesen ranae
3 BRENRSEEN NURIRENGS CORNSENEN RUSEREANGR NENOOREES Revae
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A (1670) 40 Y#0(1670, JP=1/2-) 1=0 BARLOUTA 66 BERKELEY CONF BARLOUTAUD, GRANET, + //SACLAY,HEIDEL ,CERN TJP
DAVIES 66 PRL (TO BE SUBM) +COWELL,HATTERSLEY,+ //BIRMGHM,CAMBR,RTHFD I
SEE NOTE IN MAIN TEXT ON S-WAVE BUMPS NEAR THRESHOLD.
. PAPERS NOT REFERRED TO IN DATA CARDS.
40 Ys0(1670) MASS (MEV)
CHAMBERL 62 PR 125 1696 CHAMBERLAIN, CROWE yKEEFE (KERTH, + /IRL T
" 1680.0 Y-CHANG 64 PBC PI-PRP 7-8 BEV/C 7/66 -~ FIRST SEEN IN CHAMBERLAIN 62 TOTAL CROSS SECTIGN MEASUREMENTS.
" 1670.0 BERLEY 65 HBC K-P T0 LAM ETA  7/66 | SODICKSO 64 PR 133 8757 SODICKSON, MANNELL [, FRISCH, WAHLIG/ /MIT(BNLT 3
HOLLEY 65 UCRL-16274 THESIS W R HOLLEY
emmeccmecccmeee= 40 Y#0(1670) WIDTH (MEV) - “3C0TCKSCN. 64 AND HOLLEY 65 ELASTIC SCATTERING WORK INDICATED J=5/2s
GELFAND 66 BERKELEY CONF SHARMSEN,LEVI SETTI,RAYNUNDs +  //CHI (ARG
W 20.0 OR LESS Y-CHANG 64 PBC 7766 ~- ELASTIC SCATTERING DATA FIT BY LEVI SETTI 66.
M 18.0 BERLEY 65 HBC /66
sevene .
memecmecmecce--o= 40 Ya0(1670) PARTIAL DECAY MODES  =mm=m=mmm=mm—==m—mmn esreen
L Y#0(1670) INTO KBAR N s11517 4 (2100) 41 Y#0(2100, JP=7/2°) I=C
P2 Y20(1670) INTO LAMBDA ETA 518514
3 Y#0(1670) INTO SIGMA PI 5205 8 41 Y*0(2100) MASS (MEV)
cemecccecceem= 40 Y#0(1670) BRANCHING RATIOS  ~==-mem S S M. 2097.0 6.0 BOCK 65 HBC PBAR P 5.7 BEV/C 7/66
M 2100.0 20.0 cooL 66 CNTR  K-P, D TOTAL 1766
Rl = Y¥*0(1670) INTO ((KBAR N)(LAH ETAU/TOTAL--Z (P1#P2) /TOTAL®#2 Mo 2120.0 WOHL 66 HBC K=P CH EX 7766
RL » 0.046 65 HBC 7766 .
41 Y+0(2100) WIDTH (MEV)
csvses sensesees sesvensen
W 24.0 14.0 24.0  BOCK 65 HBC INTO KBAR N (P} T/66
REFERENCES == Y#C(1670) W 160.0 cooL 66 CNTR 766
W 145.0 WOHL 66 HBC Tee
Y-CHANG 64 DUBNA CCNF T 615 YUNG-CHANG, IN, KLADNITSKAYA, +  //DUBNA I
BERLEY 65 PRL 15 641 +CONNOLL Y, HART ,RAHM, STONEHILL, + 7/BNL T3P 41 Y#0(2100) PARTIAL DECAY MODES =-
PAPER NOT REFERRED TO IN DATA CARDS. L ¥#0(2100) INTO KBAR N s11817
P2 ¥+0(2100) INTO SIGMA PI 5205 8
BANNIK 66 BERKELEY CONF +BUBELEV,CHADRAA, + //DUBNA,BUCHAREST,CERN [ P3 ¥#0(2100) INTO LAMBCA OMEGA 5185 1
-~ SUPPORTS RESULT OF YUNG-CHANG £4. e Y#0(2100) INTO KBAR N PI 5115175 8
. ~ 41 Y#0(2100) BRANCHING RATIOS
. .- ceserseen
RL Y#0(2100) INTO (KBAR N)/TOTAL (P1)/T0TAL
A (1700) 55 veot1700, gp=3/2-) 120 Rl 0.29 cooL 66 CNTR 1766
RL 0.25 WOHL 66 HBC 7766
SPIN-PARITY DETERMINATION TENTATIVE.
R2 Y+0(2100) INTO (LAMBCA OMEGAI/TOTAL (P3) /T0TAL
55 Y+0(1700) MASS (MEV) R2 1 OR LESS FLATTE 66 HBC 9/66
M 1705.0 10.0 ARMENTERQ 66 HBC K-P EL, CH EX 9/66 | R3 Y¥#0(2100) INTO (KBAR N P1)/TOTAL (P4) /TOTAL
M 1698.0 5.0 DAVIES 66 CNTR  K-P, D TOTAL 11766 | R3 SEEN BOCK 65 HBC 9/66
memmmceeccemesoo= 55 Ys0(1700) WIDTH (MEV) CLTTTTYes:
W 30.0 APPRUX ARMENTERO 66 HBC 9766 REFERENCES == Y#C(2100)
W 40.0 ) DAVIES 66 CNIR 11766
BOCK 65 PL 17 166 +COUPER, FRENCH,KINSON, + J/CERN, SACLAY
———- 55 Ys0(1700) PARTIAL DECAY MODES  =mm==mmmm=mmme=mmmen coot 66 PRL 16 1228 +GIACOMELL 1,KYCIA, LEONTIC,L1,LUNDBY,+//BNL 1
WOHL 66 PRL 17 107 C G WOHL, F T SULMITZ, M L STEVENSON //LRL 1JP
P1 Y#0(1700) INTO KBAR N s11s17 FLATTE 66 PRIVATE COMM S M FLATTE 11RL
P2 Y#0(1700) INTQ SIGMA PI 5205 8
NevsseIEY SeeeseEe FNEVREERE BEGEENEES BESEEVEEE FNsEsEES Eerssenee
eeeeeccemeec= 55 Ya0(1{00) BRANCHING RATIOS  ==mmmmmmmm—mm= S sesenssus sesessnse sesmbsNeE Besesesee
R1 Y+0(1700) INTO (KBAR N)/TOTAL (P11 /70TAL A (2340) 42 vsorz340, wp= ) 120
RL 0.18 APPROX ARMENTERQ 66 HBC ) 9/66
Rl 0.24 DAVIES 66 CNTR  ASSUMING J=3/2  11/66 42 Y#0(2340) MASS (MEV)
Sesess shesesuce srsessass sesvisees sevescens [ 2340.0 20.0 cooL 66 CNTR  K-P, D TOTAL 1766
REFERENCES -- Y#C(17C0) mmmmmmmmmeemee-en 42 Ys0(2340) WIDTH (MEV)
ARMENTER 66 BERKELEY CONF ARMENTEROSy F-LUZZT, + //CERN,HEIDEL,SACLAY IJP W 105.0 caoL 66 CNTR 1766
DAVIES 66 PRL (TO BE SUBM) #COWELL)HATTERSLEY,+ //BIRMGHM,CAMBR,RTHFD I
e 42 Y#0(2340) PARTIAL DECAY MODES  ==mm=m-=mm= SR
e easssEare Seseantes sevsREsEe SeseRceus CersREEEE Aavenvss
P Pl Y+0(2340) INTO KBAR N s11817
A (|8|5) 39 Ys0(1815, JP=5/2+) 1=C ~ 42 Y#0(2340) BRANCHING RATIUS
39 Y#0(1815) MASS (MEV) R Y#0(2340) INTO (KBAR N)/TOTAL (P1)/TOTAL
R1 0.102 cooL 66 CNTR  ASSUMING J=9/2  7/66
M. 1815.0 GALTIERT 63 K-P RVUE 7766
M 1815.0 BIKGE 65 HBC KBAR NiLAM PI PI 7766 | wevese cvonasres . Cesranens Euseusasr seseaeenn
M 1811.0 4.0 LEVI SETT 66 RVUE  SUME REAL BGD 9766
M N OR 1814.0 3.0 LEVI SETT 66 RVUE  BGD PURE 1MAG 9/66 REFERENCES == Y*C(2340)
N RES + CIFFRACTIVE BGC FUR K-P EL. DATA ARE IN ARMENT 66 FITS TOC.
" 1820.0 5.0 ARMENTERQ 66 HBC 2-BUDY CHANNELS  9/66 66 PRL 16 1228 +GIACOMELL IKYCTA,LEONTIC,LI,LUNDBY,+//BNL I
" 1819.0 5.0 DAVIES 66 CNIR  K-P, D TGTAL 11766
.
- - 39 Ys0(1815) WIDTH (MEV) seosecnen . ane
W 70.0 GALTIERD 63 T (1385) 43 verc13es, sp=3/24) 1=1
W 60.0 BIRGE 65 HBC 7766
WoN 13.0 10.0 LEVI SETT 66 RVUE  SOME REAL BGD 9766 FOR THE TABLES WE USE ONLY THE UNSTARRED DATA, WHICH ARE
W N CR .5 LEVI SETT 66 RVUE  BGD PURE IMAG 9/66 ATTEMPTS TO OBTAIN THE SEPARATE CHARGE-STATE MASSES AND
N RES + CIFFRACTIVE BGE FOR Kep L. DATA ARE IN ARNENT 66 FITe TCC. WIDTHS. SEE HOWEVER THE IDEUGRAMS INSERTED IN LISTINGS.
w 80.0 10.0 ARMENTERQ 66 HBC 9/66 THESE INDICATE SERIOUS SYSTEMATICS, PERHAPS ARISING FROM INTERFERENCE EF=
W 90.0 15.0 DAVIES 66 CNTR 11766 FECTS THAT CHANGE WITH PRODUCT ION MECHANISM AND BEAM MOMENTUM.
mmmmmeeme—e=---= 39 Ys0(1815) PARTIAL DECAY MODES 43 Yel(1385) MASS (MEV)
pY Ye0(1815) INTO KBAR N S11S17 M+ 141 1384.0 ALSTON 60 HBC +- K=P 1.15 BEV/C
P2 Ye0(1815) INTO SIGMA PI 5205 8 M e 38 1384.0 MARTIN 61 HBC C+ K20 P .98 BEV/C
P3 Ye0(1815) INTO LAMBCA ETA 518514 M. 1385.0 BERGE 61 HBC +- K-P <4-.85 BEV/C
P4 Y+0(1815) INTO Y+1(1385) PI 1435 8 M. 1392.0 7.0 COLLEY 62 PBC  C- PI- PRP 2. BEV/C
MO * 106 1381.0 4.0 CURTIS . 63 SPRK C PI-P 1.5 BEV/C
mmmmemmmmmmeee--= 39 Y#0(1815) BRANCHING RATIOS  ==m=m=mwmmn e —— M. 1392.0 10.0 MUSGRAVE 65 HBC +-OPBAR P 3-4 BEV/C 7/66
Moo 1389.0 3.0 BALTAY 65 HBC +- PBAR P 3.7 BEV/C 7/66
RL ¥+0(1815) INTO (KBAR N)/TOTAL (P1) /TOTAL
RL s 0.8 GALTIERI 63 K=P RVUE u 154 1376.0 3.0 ELY 61 PBC + K-P 1.11 BEV/C
RL N 0.6 0-08 LEVI'SETT 66 RVUE  SOME KEAL 8GO 9766 | M+ 170 1375.0 3.9 COUPER 64 HBC + K=P 1.45 BEV/C
RL N OR EVI SETT 66 RVUE  BGD PURE IMAG 9766 | M 859 1381.0 1.6 HUNE 66 HBC + K-P 1.22 BEV/C
N RES . chFRACTlvE BGE FOR Keb Lo DATA ARE IN ARMENT 66 FITS ToO. I 1382.0 1.0 ARMENTERQ 65 HBC + K=P .9=1.2 BEV/C
RL ARMENTERO 66 HBC 9s66 | M 13780 5.0 LONDON 66 HBC + K-P 2.24 BEV/C  7/66
R1 o DAVIES 66 CNTR 11766 | M 1364.3 1.1 COLTON 66 HBC + K-P L.8 BEV/C 9/66
e 1382.6 1.4 COLTON 66 HBC + K=-P 1.95 BEV/C  9/66
R2 Yeoll8ls) INTO (SiGwa PL)/TOTAL (P2) /TOTAL M- 93 1382.0 3.0 DARL 61 DBC =~ K-D 0.45 BEV/C
R2 0.12 ARMENTERO 66 HBC 9766 | M- 224 1376.0 3.0 ELY 61 PBC ~
M- 200 1392.0 6.2 COOPER 64 HBC =
R3 Ye0(1815) INTO (LAMBCA ETA)/TOTAL (P3) /T0TAL M- 1086 1385.3 1.5 HUWE 64 HBC -
R3 ARMENTERQ 66 HB 9766 | M- 1384.0 1.0 ARMENTERO 65 HBC =
M- 1389.0 9.0 LONDON 66 HBC = 1766
R& Ye0(1815) INTO (Y#1(1355) PI)/TOTAL (P4) /TOTAL M- 1391.5 18 COLTON 66 HBC = K-P 1.8 BEV/C 9/66
Ré 0.20 0.05 BIRGE 65 HBC 7766 | M- 1399.8 1 COLTON 66 HBC - K-P 1.95 BEV/C 9766
R& 0.19 0.0 BARLOUTAU 66 HBC ASSUMING R1=0.60 9/66 Uasozrans on next sa
B 43 Yelo) S yele) HASS DIFFERENCE (MEV)  mmmmmmmmme S—
cecnse sessenres sencernee
D R 0.0 4.2 ELY 61 PBC  +- K-P L.11 BEV/C  8/66
REFERENCES - YaC(1815) 0 R 4.3 2.2 HUWE 64 HBC +- K-P 1.22 BEV/C 766
b R 2.0 1.5 ARMENTERQ 65 HBC +- K-P .9-1.2 BEV/C 8/66
GALTIERI 63 PL 6 296 A BARBARU-GALTIERI,A HUSSAIN,RO TRIPP//LRL 1J o R 1120 9.0 LONDON 66 HBC 4= K-P 2.24 BLV/C  8/66
BIRGE 65 ATHENS CONF 206 4ELY/KALMUS: KERNAN,LOUIE, SAHOURTAS ¢ //LRL [P o R 12 2.1 COLTON 66 HBC +- K-P 1.4 BEV/C 9766
LEVI SET 66 BERKELEY CONF R LEVI SETT1, E PREDAZZL 77K b R 2.0 LTON 66 HBC +- K-P 1.95 BEV/C  9/66
ARMENTER 66 BERKELEY CONF ARMENTERDS ) FoLUZZ 1o+ 4 /CERN HE IDEL  SACLAY 10P° R REuuNuANv WITH DATA IN naSs usnm,.
0 ON 66 HBC +- LAMBDA 3 PI EVIS 17/66
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43 Ye1(1385) WIDTH (MEV) T (1660) 4¢ ve1(1660, sP=3/2-) I=1
W 64.0 ALSTON 60 HBC - THE Ye1(1660) IS DIFFICULT TO STUDY [N FORMATIGN EXPER-
W 20.0 OR LESS MARTIN 61 HBC G+ IMENTS BECAUSE (1) IT COUPLES ONLY SLIGHTLY TO THE KBAR
W 40.0 BERGE 61 HBC +- N CHANNEL, AND (2) THERE ARE NEIGHBORING RESONANCES, THE
W 80.0 10.0 COLLEY 62 PBC C- ¥#0 (1670) AND Y#0(1700) AND PERHAPS OTHERS YET UNDETECTED, TO COMPLICATE
W oe 30.0 9.0 CURTIS 63 SPRK C THE ANALYSIS. THE LAMBDA PI CHANNEL HAS INDICATED THE PROBABLE JP=3/2-
Woe 38.0 9.0 MUSGRAVE 65 HBC +-0 1766 ASSIGNMENT. THERE IS NOT MUCH AGREEMENT BETWEEN FORMATION AND PRODUCTION
W oe 26.0 5.0 BALTAY 65 HBC +- 7766 EXPERIMENTS ON BRANCHING RATIOS.
THERE IS ALSO CISAGREEMENT AMONG EXPERIMENTS PRODUCING CHARGED
we 48.0 8.0 ELY 61 PBC + Y1 (1660) AT OIFFERENT ENERGIES. THUS EVEN WHEN THE I=1 STATE IS LOOKED
W 51.0 10.0 COOPER 64 HBC + AT ALONE THERE ARE PROBLEMS. HOWEVER, EXCEPT FOR LEVEQUE 65 THE EXPERI=
we 46.5 3.0 HU 64 HBC + MENTS DG AGREE THAT THE MOST PROBABLE JP ASSIGNMENT IS 3/2-.
W 32.0 3.0 ARMENTERQ 65 HBC +
we 30.3 3.1 COLTON 66 HBC + K-P 1.8 BEV/C 9766 | o eeeeeeee 44 Y#1(1660) MASS (MEV)
W 33.1 3.8 COLTON 66 HBC + K-P 1.95 BEV/C 9766
w 40.0 DAHL 61 DBC - M 1685.0 ALEXANDER 62 HBC 0- PI-P 2-2.2 BEV/C
W- 66.0 10.0 ELY 61 PBC - M 1660.0 10.0 ALVAREZ 63 HBC + K=P 1.51 BEV/C
W 88.0 10.0 COOPER 64 HBC ~ [ 1660.0 BERLEY 64 HBC O K-P TO LAM PIO  7/66
W= 62.0 7.0 HU 64 HBC ~— H 1645.0 7.0 LEVEQUE 65 HBC + K-P TO Ysl660 PI 7/66
w- 38.0 3.0 ARMENTERQ 65 HBC ~— M 1662.0 5.0 DAVIES 66 CNTR  K-P, D TGTAL 11766
W 29.2 5.7 COLTON 66 HBC - K-P 1.80 BEV/C  9/66
W= 17.1 4.4 CQLTON 66 HBC = K-P 1.95 BEV/C  9/66 | =m--ceee wmemmm=e= 44 Ye1(1660) WIDTH (MEV)
(1deograms below.
mmmemmmmmmem-m-e= 43 Yel(1385) PARTIAL DECAY MODES  =-=--—- e w 45. ALEXANDER 62 HBC
L] 40.0 10.0 ALVAREZ 63 HBC
PL Ye1(1385) INTO LAMBCA PI 5185 8 w 60. BERLEY 64 HBC
P2 Y#1(1385) INTO SIGMA PI s20s 8 W 55.0 10.0 LEVEQUE 65 HBC
W 45.0 15.0 DAVIES 66 CNTR
—————————————e 43 Y®1(1385) BRANCHING RATIOS  ==m=====mmmmemommmeeeee
B e 44 Yel(1660) PARTIAL DECAY MODES
Rl Ye111385) INTO (SIGHA PI)/(LAMBOA P1) (P2)/(P1)
RL 0.04 o. BASTIEN 61 HBC Pl Y*1(1660) INTO KBAR N s1isiz
RL e 0.04 On LEss ALSTON 62 HBC 4-0 P2 ¥e1(1660) INTG LAMBCA PI 5185 8
Rl 0.09 0.04 HUWE 64 HBC +- P3 Yel(1660) INTO SIGHA PI s20s 8
Rl 0.163  0.035 ARMENTEROD 65 HBC - 766 | pa Y*1(1660) INTO LAMBCA P1 P 5185 85 8
RL 0.08 0.06 LONDON 66 HBC + 7766 | ps Ye1(1660) INTO SIGMA PI PI 5205 85 8
(Ideogram below) P6 - (1660) INTO Ys#1(1385) PI U43s 8
PT Ye1(1660) INTO Ye0(1405) PI u3Ts 8
REFERENCES -- vel(1385) | eeeee —m-mm-e--=o= 44 Yel(1660) BRANCHING RATIOS B -—
ALSTCN 60 PRL 5 520 +ALVAREZ , EBERHARD,GOUD,GRAZIANG, +  //LRL I RL “Yol(1660) INTO) (KEAR N)/TOTAL (P1)/TOTAL
AHL 61 PRL 6 142 +HORWITZ (MILLER \MURRAY , WHI TE 77LRL RL 0.05 R LESS ALVAREZ 63 HBC +
MARTIN 61 PRL 6 283 +LEIPUNER, CHINDWSKY s SHIVELY, + /IBNL-VALE RL ® 0.16 un MORE BASTIEN 2 63 HBC C
BERGE 61 PRL 6 557 +BASTIEN, DAHL y FERRO-LUZZIZKIRZ, + 7/ R1 0.2 OR LESS LONDON 66 HBC + 1766
BASTIEN 61 PRL 6 702 P BASTIEN,M FERRO-LUZZIJA H RDSENFELD/ILRL RL 0.065 DAVIES 66 CNTR  ASSUMING J=3/2 11/66
¥ 61 PRL 7 461 +FUNGy G IDAL » PAN , POWELL , WHI TE J
ALSTON 62 CERN CONF 311 +ALVAREZ, FERRU-LUZZI ,ROSENFELDy + Tt R2 Ye1(1660) INTO (LAMBCA PI)/TOTAL (P2) /TOTAL
COLLEY 62 PR 128 1930 +GELFANC,NAUENBERG, +  //COLUMBIA,RUTGERS JP R2 .32 ALVAREZ 63 HBC +
CURTIS 63 PR 132 1771 +COFFIN, MEVER, TERWILLIGER J/MICH R2 0.09 OR LESS BASTIEN 2 63 HBC ©
COOPER 64 PL 8 365 +FILTHUTH, FRIDMAN,MALAMUD, + //CERN AMSTR R2 0.2 OR LESS LoNoOw ™ 66 HBC o 7766
HUKE 64 UCRL-11291 THESIS D O HUWE 7/LRL gP R2 0.06 0.06 SMART DBC - ASSUMING R1=0.15 7/66
MUSGRAVE 65 NC 35 735 +PETMEZAS, +//BIRMGHM ,CERN,EP , INPCOL , SACLAY R2 0.45 SRNENTERO 66 nBC 0 ASSUMING R1=0.15 9/66
ARMENTER 65 PL 19 75 ARMENTEROS, + 7/CERN HEIDEL , SACLAY
BALTAY 65 PR 140.81027 +SANDWE 1SS, TAFT,CULWICK sKOPP, + //YALE {BNL R3 YeL(1660) INTO (SIGMA P1)/TOTAL (P3)/TUTAL
LONDON 66 PR 143 1034 +RAUs SAMIOS , YAMAMOTO ,GOLDBERG s+ //BNLySYCR  J R3 ALVAREZ 63 HBC +
COLTCN .66 H € P MENG 27 +TICHOs CAUBER ) SCHLE INy SLATER o SMITH o+ //UCLA R os22 0.06 BASTIEN 2 63 HBC C
R3 0.25 0.15 LONDON 66 HBC + /66
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN DATA CARDS. R3 0.15 ARMENTERD 66 HBC C ASSUMING R1=0.15 9/66
SHAFER 64 PR 134 B1372 J B SFAFER, D O HUWE J/LRL 9P RG nlum) INTO (LAMBCA PI PI)/TOTAL (P4) /TOTAL
MALAMUD 64 PL 10 145 E MALAMUD, P E SCHLEIN 7/CERN,UCLA 4P R ALVAREZ 63 HBC +
Re @ o-te 0.05 BASTIEN 2 63 HBC G
. o , R4 0.2 OR LESS LONDON 66 HBC + /66
. . es svsessioe sensesren

HEIGHTED AVERAGE =1382.480 +/- 0.903

HEIGHTED AVERAGE =1388.01 +/- 3.01

SCALE = 1,56 CHISQ = 12.0 CONLEV = 0.035 SCALE = 4.78 CHISQ = wd.1 CONLEV = ,00%
o.s T T
O.4p 0.6
0.3f
0.4p 4+  COLTON €6 HBC
] COLTON 66 HBC COLTON 66 MBC
0.2 COLTON 66 HBC LONDON €6 HBC
LONDON 66 HBC - RRMENTERD 65 HBC
» ARMENTERD 66 HBC 0.2k o+ HUME 64 HBC
0.1 ] HUME - 66 HBC il COOPER 64 HBC
. CDOPER 64 HBC ELY 61 PBC
—— ELY 61 £8C - DRHL 61 DBC
0.9 ot ot ot o ot 0.4 qﬁ q‘ c?
o w o w o II; o o o o
& S a 2 3 4 3 3 < ¢
e - - - - -t R - - -
YH1(13B6)+ MASS (MEV) Y=1(1386)~ MASS (MEV)
WEIGHTED AVERAGE =36.63 +/- 3.26 UEIGHTED AVERAGE =37.66 +/- 7,71 WETGHTED AVERAGE =0.1009 +/- 0.0284
SCALE = 2.11 CHISQ = 22.3 CONLEY = .001 SCALE = 3.73 CHISQ = 69.§ CONLEV = .001 SCALE = 1.3? CHISO = §.7 CONLEV = 0.129
0.30p [~
0.30p 0.10p
0.20f
0.20p
COLTON 66 HBC COLTON 66 WBC 0.08
COLTON 66 HBC 0.10k COLTON 66 HBC
0.0 [ ARMENTERD 66 HSC ARMENTERD 65 MBC . LONDON 66 HBC
. HUKE 64 HBC HUNE 64 MBC ARMENTERO 66 HBC
R COOPER 64 HBC COOPER 64 HBC | - HUME 64 HBC
. ELY 61 PBC ELY 61 PBC . BASTIEN 61 MBC
oq
) ! E.:‘ E,:‘ g. 0.0 ; .. q.. u‘. o n:; g. S‘ 2 8‘
o ° o o ° e 2 & 8 8 a Q ]
~ < o @ - K3 . . .
o -3 o
Y=1(1386)+ HIDTH (MEV) Y®1(138S)- WIDTH (NEV) R ¥=1(1388) B.R. lN\'U (SIGNA PIIILGHBDQ PI



RS Y#1(1660) INTO (SIGMA PI PI)/TOTAL (P5) /TOTAL
RS 0.18 ALVAREZ 63 HBC +
RS ® 0.25 0.06 BASTIEN 2 63 HBC O
R6 Ye1(1660) INTO (Ye0(1405) PI)/TOTAL (P7) /T0TAL
R6 0.25 LONDON 66 HBC + 7766
R7 Y#1(1660) INTO (KBAR N)/(LAMBDA PI) (P11 /(P2)
RT 0.43 R MORE SMITH 63 HBC  C-
R8 Ye1(1660) INTO (SIGMA PL)/(LAMHDA PI) (P31/(P2)
R8 0.86 SMITH 63 HBC O-
R8 6.8 3.0 HUWE 64 HBC +
RY ¥#111660) INTO (LAMBCA PI PI)/(LAMBDA PI) (P41 /(P2)
R9 0.14 SMITH 63 HBC C-
R10 Ye1{1660) INTU (v-oums; PI)/(SIGMA P1 P1)  (PT)/(P5)
R10 0.90 0.1 0.16 EBERHARD + 7/66
R11 Ye1(1660) le lv-0(1405) PI)/1Y®1(1385) P1) lv7)/(P6)
RIL 0.8 EBERHARD 65 7766
Eruuss sessussus Esesenuuse *e ssssvnuen
REFERENCES -- Ye1(1660)
ALEXANDE 62 CERN CONF 320 aLExANDER.JAanS.KALsFLEKSCH.HlLtERn/ILRL I
ALVAREZ 63 PRL 10 184 +ALSTON, FERRO-LUZZI4HUKE, + I
BASTIEN2 63 UCRL-10779 THESIS P L BASTIEN IILRL %
SMITH 63 ATHENS CONF 67 G A SMITH J/LRL
HUWE 64 UCRL-11291 THESIS C O HUWE J7LRL
BERLEY 64 DUBNA CONF I 565 +CONNULLY,HART,RAHM,STONEHILL, + Z/BNL 1JP
EBERHARD 65 PRL 14 466 +SHIVELY RUSS, SIEGAL,FICENEC, + //LRL,ILL I
LEVEQUE 65 PL 18 69 + //SACLAY 4EP,GLASGOR, IMPCOL , OXF yRTHFD  JP
LONDCN 66 PR 143 1034 +RAU+ SAMI0S, YAMAMOTU s GOLDBERG,+ //BNL,SYCR  1J
SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL [JP
ARMENTER 66 BERKELEY CONF ARMENTEROS, F-LUZZ1, + //CERN,HEIDEL,SACLAY 1JP
DAVIES 66 PRL (TO BE SUBM) +COWCLL,HATTERSLEY.+ //BIRMGHM,CAMBR,RTHFD 1
PAPERS NOT REFERRED TO IN DATA CARDS.
BASTIENl 63 PRL 10 188 P L BASTIEN, J P BERGE //WRL 1Y
REPLACEC BY BASTIEN 2, BUT SIMILAR AND MURE READILY AVAILABLE.
I’-ZADEH 63 PRL 11 470 TAHER-ZADEH, PROWSE » SCHLEIN, SLATER o+ //UCLA  JP
SEE NOTE FOLLOWING SCHLEIN 664
EBERHARD 65 BAPS 10 476 P EBEKHARD J/LRL LJP
SLATER 65 BAPS 10 1196 +CAUBER, SCHLEIN, STORK, TICHO Z7UCLA  JP
LE 66 PRL 17 45 Y Y LEE, D D REEDER, R W HARTUNG //WISC  JP
SCHLEIN 66 UCLA-1016 P E SCHLEIN, T G TRIPPE //UCLA  JP
—- REANALYZES UATA OF TAFER-ZADEH 63 AND BASTIEN 63 AND ALL PUSLISHED
LAMBDA PI CROSS SECTION DATA IN THE LIGHT OF THE NOw KNUWN
Y#1(1765) AND REVERSES THE MODEL-DEPENDENT CONCLUSION UF TAHER-
2ADER ON THE PREFERREC JP ASSIGNMENT (FROM 372+ TO 3/2-).
» s . * eeenseven
. EERREERE NEEKEESRE SenEtERSR
2z (1765) 45 Ys1(1765, JP=5/2-) I=1
45 Yel(1765) MASS (MEV)
» 1765.0 10.0 GALTIERI 63 DBC 0. K-D 1.51 BEV/C
" 1755.0 10.0 ARMENTERG 65 HBC C K=-P TO Y#1520 PI  7/66
M 1760.0 10.0 BELL 1,2 66 DBC ~— K—N TO Y#1520 PI  7/66
" 1776.0 6.0 SMART 66 DBC = K-N TO LAM PI- 7/66
M 1746.0 8.0 FENSTER 66 HBC C K—P TO Y1520 PI 9766
M N 1758.0 u.o LEVI SETT 66 RVUE SOME REAL BGD 9/66
M N CR 1770.0 LEVI SETT 66 RVUE BGD PURE IMAG 9/66
N RES + EIFFKACTIVE BGC FUR K-P EL. DATA ARE IN ARMENT 66 FITS TCC.

N 1770.0 -0 ARMENTERD 66 HBC C 2-BUDY CHANNELS ~ 9/66
L 1775.0 5 0 DAVIES 66 CNTR K=-P, D TCTAL 11/66
(1deogran below)

HEIGHTED AVERAGE =1767.S0 +/- 4.31
SCALE = 1.51 CHISQ = 13.7 CONLEV = 0.033

0.4
0.3p
DRVIES 66 CNTR
0.2F ——
J ARMENTERO 66 HBC
FENSTER 66 HBC
SHART 66 DBC
—_—
0.1 b L BELL 1,2 66 DBC
—_— RARMENTERD 6S HBC
PN GALTIERI 63 DBC
0.0 o ot =t - c:.
o ‘o o o o o
~ - b I o o~
~ ~ ~ ~ @ @
- - - - - ]
Y®m1(1?76S) HASS (HEV)
e —————————— 45 Yel(1765) WIDTH (MEV)
" 60.0 10.0 GALTIERI 63 DBC C
w 105.0 20.0 ARMENTERO 65 HBC C 7466
o 70.0 20.0 BELL 2 66 DBC - /66
W 129.0 16.0 SMART 66 DBC - 7766
W, 70.0 20.0 FENSTER 66 HBC G 9766
W uz.o 25 o LEVI SETT 66 RVUE SOME REAL BGD 9/66
W N OR 158.0 LEVI SETT 66 RVUE BGD PURE IMAG 9/66
RES + BlFFRAcTWE BGC FOR K-P tL. DATA ARE IN ARMENT 66 FITS TOC.
W "130.0 0.0 ARMENTERU 66 HBC C 9/66
W 120.0 20.0 CAVIES £6 CNTR 11766

(Ideogran below)

ROSENFELD ET AL. Data on Particles and Resonant States

HEIGHTED AVERAGE =B88.7 +/- 12.2

SCALE = 1.99 CHISG = 23.7  CONLEV = .001
o.ap -_
0.2
DAVIES 66 CNTR
ARMENTERO 66 HBC
FENSTER 66 HBC-
. SHART 66 DBC
o.1p BELL 2 66 DBC
] ARHENTERD 65 HBC
. GALTIERI 63 DBC
0.0 u" ‘Z’ a: c:» o:
o o o o o o
w o w o w
- “ ~ ~

Y®1(1765) HIDTH (MEV)

45 Yel(1765) PARTIAL DECAY' MODES

39

Y#1(1765) INTO KBAR N S11S17
Y#1(1765) INTO LAMBDA PI 5185 9
Y#1(1765) INTO SIGMA Pl *S20S 8
Y*1(1765) INTO SIGMA ETA S$21S14
Y#1(1765) INTO Y#1(1385) PI U43s 8
Y®1(1765) INTO Y»0(1520) PI L38s 8
45 Y#1(1765) BRANCHING RATIOS ~ =—===-=---- —————
Yll(l76§) INTO (KBAR N)/TOTAL (P1)/TOTAL
GALTIERI 63 HBC O K-P RVUE
0.53 0.09 UKL IG 66 HBC C 9/66
0.66 D 05 LEVI SETT 66 RVUE SOME REAL BGD 9/66
LEVI SETT 66 RVUE BGD PURE INMAG 9766
RES ’ ClFFRACY lVE BGC FOR K-P EL. DATA ARE IN ARMENT 66 FITS TGC.
0.45 0.05 ARMENTERG 66 HBC C 9766
0.43 DAVIES 66 CNTR 11766
Y#1(1765) INTO (LAMBCA PI)/TOTAL 1P2) /TOTAL
0.14 0.02 SMART 66 DBC = ASSUMING R1=0.5 7/66
0.17 0.02 UHL IG 66 HBC C 9/66 .
0.20 0.05 ARMENTERO 66 HBC O ASSUMING R1=0.4%4 9/66
Y#1(1765) INTO (SIGMA PI)/TOTAL (P3)/T0TAL
0.01 0.01 UHLIG 66 HBC C© 9/66
0.01 OR LESS ARMENTERO 66 HBC 9766
Yel(1765) lNYD (SIGPA ETA)/TOTAL {P4) /TOTAL
0.02 ARMENTERO 66 HDBC C- 9766
Y*1(1765) lNTU (V'HXZHS) Pl)/TOlAL (P5) /TOTAL
0.14 66 HBC 9/66
0.12 O 02 BARLOUTAU 66 HBC G ASSUMING R1=0.44 9/66
Ye*l{1765) INTO (Y#1(1520) PI)/TOTAL (P6) /TOTAL
0.15 0.03 ARMENTERU 65 HBC C R1=0.5, HYPERONS 7/66
0424 0.06 FENSTER 66 HBC O R1=0.5, KBAR N 9/66
0.15 0.02 UKLIG 66 HBC C 9/66

FESNES SLECENIEL ERRIESESS RERIICENE SINECEINE RIEEASEEN BERNEENER CNEFESEND

GALTIERI
ARMENTER
BELL 1
BELL 2
SMART

DAVIES

YODH
BIRGE

GELFAND

FREEE SEEeEErEE ANENEREES SExEssERe

REFERENCES -- Y#1(1765)

63 PL 6 296 A BARBARO-GALTIERI,A HUSSAIN,RD TRIPP//LRL IJ

65 PL 19 338 ARMENTEROS, + //CERN HEIDELBERG,SACLAY 1JP
66 PRL 16 203 R B BELL, R W BIRGE, Y=L PAN, R T PU //LRL IJP
66 UCRL-16936 THESIS R 8 BELL //LRL 14P
66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL 1JP
66 PRL 17 841 +GELFAND, HARMSEN,L=SETTL,+ //CHI,ARG(CERN) [JP
66 PR (ACCEPTED) +CHARLTON, CONDON ¢ GLASSER y YODH s+ //MDLSNRL 14
66 BERKELEY CONF R LLVI SETTI, E PREDAZZI //CHI

66 BLRKELEY CONF ARMENTEROS, F~LUZZL, + //CERN,HE IDEL,SACLAY [JP
66 BERKELEY CONF BARLOUTAUD, GRANET, # //SACLAY,HEIDEL,CEKN 1JP
66 PRL (TO BE SUBM) +COWELL,HATTERSLEY,+ //0IRMGHM,CAMBR,RTHFD I

PAPERS NOT REFERRED TO IN DATA CARDS.
65 ATHENS CCNF 269 G 8 YODH //MARYLAND 1J
65 ATHENS CONF 296  +ELY,KALMUS,KERNAN,LOUIE 4 SAHGURIA, + //LRL 1JP

YCDH 65 AND BIRGE 65 ARE PRECURSORS OF UHLIG 66 AND BELL 66.
66 BERKELEY CONF +HARMSEN,LEVI SETTI,RAYMUND, + 4/CHI ARG
ELASTIC SCATTERING CATA FIT BY LEVI SETTI 66.

“ansvuune

sreese LETYTY TS
z (I780’ 57 Yel(178C, JP= ) I=1
SIGMA ETA THRESHOLDC EFFECT. INTERPRETATION AS RESONANCE
NOT CONCLUSIVE. SEE FERRO-LUZZI €€. OMITTED FRUM TABLE
m———————————————— 57 Y»1(1780) MASS (MEV)
M 1780.0 CLINE 66 DBC = K-N TO SIG- ETA 9766
------- ——————— 57 Y=1(1780) WIDTH (MEV)
CL INE 66 DBC =~ 9/66
57 Y=1(1780) PARTIAL DECAY MUDES -
PL Y#1(1780) INTO KBAR N s11817
P2 Y#1(1780) INTO SIGMA ETA 520814
sseser sensnnuany . “RERseEuE wEEIEEREE EARGERAER
REFERENCES -- Y#1(178C)
CLINE 66 BERKELEY CONF D CLINE, M ULSSON Z/WISCLKL) 1
F-LUZZI 66 BERKELEY CONF M FERRO-LUZZI //CERN

BELEES SESEEEEEN SCEILEENE SEAEERESS CERRNGEES EEREEEEES

nesse »

sursansne wa
%e weenmssvs seme
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I (1815) 46 Yell1915, JP=5/2¢) 1=1
PERHAPS SOME SLIGHT RESERVATION SHOULD BE HELD AGAINST
COMPLETE ACCEPTANCE UF THE INTERPRCTATION OF THIS EFFECT
AS (1) BEING A RESONANCE (2) HAVING JP = 5/2+.
----------------- 46 Y#1(1915) MASS (MEV)
Mo 1942.0 9.0 BOCK 65 HBC PBAR P 5.7 BEV/C
M 1915.0 20.0 cooL 66 CNTR 0- K-P, D TOTAL 7/66
] 1905.0 5. DAVIES 66 CNTR  K-P, D TOTAL 11766
memeemmemec-e---= 46 Y#1(1915) WIDTH (MEV)
N 36.0 20.0 36.0  BOCK 65 HBC
W 65.0 coo 66 CNTR 0= 7/66
W 60.0 20.0 DAVIES 66 CNTR 11766
————- e 46 Y®l(1915) PARTIAL DECAY MODES  =—=-=-—=----oe e
Pl Y#1(1915) INTO KBAR N s11517
P2 ¥s1(1915) INTO LAMBDA PI 5185 8
P3 Ye1(1915) INTO SIGMA P1 5205 8
B e == 46 Y#1(1915) BRANCHING RATIOS  =-=--=--—-—mmoomme e
Rl Yel(1915) INTO (KBAR N)/TOTAL (P1)/T0TAL
RL 0.103 cooL 66 CNTR  ASSUMING J=5/2  T7/66
R1 0.06 0.02 ARMENTERO 66 HBC C K-P EL, CH EX 9/66
RL 0.1 DAVIES 66 CNTR  ASSUMING J=5/2  11/66
R2 Y#1(1915) INTO (LAMBCA PI)/TOTAL (P2) /TOTAL
R2 0.12 0.08 SMART 66 DBC ~ ASSUMING R1=0.10 7/66
R2 0.10 ARKENTERO 66 HBC C ASSUMING R1=0.06 9/66
R3 Y#1(1915) INTO [SIGMA PI)/TOTAL (P3) /TOTAL
R3 0.03 0.02 ARMENTERO 66 HBC O ASSUMING R1=0.06 9/66
sennei . cesrennse
REFERENCES -- Y#1{1915)
80CK 65 PL 17 166 +COOPER, FRENCH/KINSON, + //CERN,SACLAY I
coot 66 PRL 16 1228 +GIACOMELLI,KYCIA,LEONTIC,LI,LUNDBY,+//BNL T
SMART 66 PRL 17 556 W M SMART,A KERNAN:G E KALMLS,R P ELY//LRL IJP
ARMENTER 66 BERKELEY CONF ARMENTEROS F-LUZZI, + //CERN,HEIDEL,SACLAY IJP

DAVIES 66 PRL (TO BE SUBM) +COWELL,HATTERSLEY,+ //BIRMGHM,CAMBR,RTHFD I

s * sttecerns sessesnse srsseress sessvense

2 (2035) 47 verzoss, sp=r/24) 121

47 Y#1(2035) MASS (MEV)

L] - 2022.0 20.0 BLANPIED 65 CNTR C GAMMA P TO K+ Ys
M 2040.0 20.0 cooL 66 CNTR O~ K-P, D TGTAL 7766
M 2030.0 20.0 WOHL 66 HBC © K-P TO LAM PIO T/66
R i 47 Y#1(2035) WIDTH (MEV)
W - 120.0 20.0 BLANPIED 65 CNTR C
W 150.0 coou 66 CNTR C 1766
W 170.0 WOHL 66 HBC C 1766
|ecccceacnasaaces 47 Y#1(2035) PARTIAL DECAY MODES
o ¥e1(2035) INTO KBAR N s1s17
P2 Y¥#1(2035) INTO LAMBDA PI s18S 9
3 Ye1(2035) INTQ SIGMA PI 5205 8
B — 47 Y41(2035) BRANCHING RATIOS —=mmm=m—mmmmmmommmmem
Rl Y*1(2035) INTO (KBAR N)/TOTAL (P1)/TUTAL
RL 0.155 cooL 66 CNTR C K-P TOTAL 7/66
RL 0.25 WOHL 66 HBC 0 K-P CH EX 1766
R2 ¥#1(2035) INTO (LAMBCA PI)/TOTAL (P2)/70TAL
R2 0.16 WOHL 66 HBC C ASSUMING R1=0.25 7/66

sessnnnen

REFECRENCES -- Y®#1(2035)

BLANPIED 65 PRL 14 741 +GREENBERGy HUGHES, KI TCHING s LU+ // YALE (CEA)
cooL 66 PRL 16 1228 +GIACOMELLI,KYCIA,LEUNTIC,LI,LUNDBY,+//BNL I
WOHL 66 PRL 17 107 C G WOHL, F T SOLMITZ, M L STEVENSUN //LRL IJP

PAPERS NOT REFERRED TO IN DATA CARDS.

SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL IJP
ARMENTER 66 BERKELEY CONF ARMENTEROS, F-LUZZ1, + //CERN,HEIDEL,SACLAY IJP
== SFMART 66 AND ARMENTEROS 66 TEND TO CONFIRM THE JP ASSIGNMENI.

scasResss Sescsnses ERNEREERE NCaeeENEE

Z (2260) 4 vstz260, 9p= ) 1=1
EVIDENCE NOT COMPLETELY CONCLUSIVE. THE BUMP IS SMALL
AND SENSITIVE TO DETAILS OF THE UNFOLDING OF THE EFFECTS
OF INTERNAL MOMENTA OF THE NUCLEOUNS IN THE DEUTERON.
memmmmmmmmmee-eee 48 Y#1(2260) MASS (MEV)
L] - 2245.0 BLANPIED 65 CNTR GAMMA P TO K+ ‘Y®
M L] 2299.0 6.0 BOCK 65 HBC PBAR P 5.7 BEV/C
L] 2260.0 20.0 cooL 66 CNTR K-P, D TOTAL 1/66
Seeecesannasnn e 48 Y#1(2260) WIDTH (MEV)
L - 150.0 BLANPIED 65 CNTR
L] - 21.0 17.0 21.0 B80CK 65 HBC
L] 180.0 coou 66 CNTR 7766
mmemmemmmeeme-mee 48 Y#1(2260) PARTIAL DECAY MODES
Pl Y¥1(2260) INTO KEAR N sus17
P2 Y#1{(2260) INTO KBAR N PI SL1S17S 8
------ mm--mee==-= 48 Ye1(2260) BRANCHING RATIOS  ===mm--mmmmmmmmmomoae
RL Y#1(2260) INTO (KBAR N)/TOTAL {P1)/TOTAL
R1L 0.14 cooL 66 CNTR ASSUMING J=9/2 1766

cxsnssase

REFERENCES —- Ye1(2260)

BLANPIED 65 PRL 14 741 +CREENBERGy HUGHESKITCHING, + //YALE (CEA)
BOCK 65 PL 17 166 +COOPER, FRENCH,KINSON, + //CERNySACLAY
cooL 66 PRL 16 1228 +GIACOMELL I,KYCIA,LEONTIC,LT ,LUNDBY +//BNL I

PAPER NOT REFERRED TO IN DATA CARDS.

DAUBER 66 PL 23 154 +SCHLEIN, SLATER, STORKs TICHO //UCLA(LRL) J
~= SUGGESTS J=9/2 RESUNANT BEHAVIDR IN SIGMA-~ PI+, BUT APPEARS
INCCNSISTENT WITH COUL 66 PARAMETERS.

-
. sresessnr svssanoen

T (3000) 59 vs1(3000, Jp= ) 1=1

ENHANCEMENT IN LAMBDA PI AND KBAR N INVARIANT PMASS
SPECTRA ANC IN MISSING MASS OF NELUTRALS RECOILING
AGAINST KO. EVIDENCE NOT CONCLUSIVE. OMITTED FROM
TABLE.

----------------- 59 Y=*1(3000) MASS (MEV)

[ 3000.0 EHRLICH 66 HBC C PI-P 7.91 BEV/C  9/66
----------------- 59 Yel1(3000) PARTIAL DECAY MODES  =—==--==-===-e—mmeme

3 ¥#1(3000) INTO KBAR N S11S17

P2 Ye1(3000) INTO LAMBCA PI 5185 8

sesoan . . .

REFERENCES -- Y#1(30C0)

EHRLICH 66 PR (SUBMITTED) R EHRLICH, W SELOVE, H YLTA //PENNIBNL) I

snvene asssseses vosssmses
e sesrsenes
B (1530)s xievac1s30, sp=3/24) 12172

49 XI21/2(1530) MASS (MEV)  —-mm=—m—m S,
M - 1529.0 5.0 PJERROU 62 HBC C- K-P 1.8 BEV/C
M - 1532.0 2.0 BADIER 64 HBC C- K-P 3 BEV/C
M- 1535.7 3.2 LONDON 66 HBC — K-P 2.24 BEV/C
MO 1528.7 1.1 LONDON 66 HBC C
---------------- ~ 49 XI*(=)-XI1#(0) MASS DIFFERENCE (MEV)  —-———mm-momomee
o 5.7 3.0 PJERROU 65 HBC 0= K=P 1.8-1.95 B/C.
D R 7.0 4.0 LONDON 66 HBC 0

R REDUNDANT WITH DATA IN MASS LISTING.
] 2.0 3.2 MERRILL 66 HBC C- K-P 1.7-2.7 BE/C
----------------- 49 XI#1/2(1530) WIDTH (MEV)  =mmmmmmmmm oo
W 7.0 2.0 SCHLEIN 63 HBC € K-P 1.8-1.95 B/C
W 8.5 3.5 LONDON 66 HBC C
7.0 7.0 BERGE 66 HBC C K-P l.5-1.7 BE/C
------ wmmmmm—m=== 49 XI#1/2(1530) PARTIAL DECAY MODES  =====--=m=mmm-=mm
P1 XI+1/2(1530) INTO X1 PI s22s 8
eorens eevensann
REFERENCES —- XI®#1/2(153C)
PJERROU 62 PRL 9 114 +PROWSE, SCHLEIN, SLATER,STORK,TICHU //UCLA I
SCHLEIN 63 PRL 11 167 +CAKMONY , RUERROU, SLATER » STORK,TICHO //UCLA 1JP
BADIER 64 DUBNA I 593 +CEMOUL IN, GOLDBERG, + //EP,SACLAY,AMSTR 1
PJERROU 65 PRL 14 275 +SCHLEIN,SLATER, SMITH, STORK, TICHO //UCLA
LONDCN 66 PR 143 1034 4+RAU, SAM10S, YAMAMOTO,GOLDBERG+ //BNL,SYCR IJ
BERGE 66 PR 147 945 +EBERKARD, HUBBARDyMERRILL yB-SHAFER ,#+ //LRL T
MERRILL 66 UCRL-16455 THESIS D W MERRILL //LRL  JP
QUANTUM NUMBER CETERMINATION NOT REFERRED TO IN DATA CARDS.
SHAFéR 66 PR 142 883 BUTTON-SHAFER, L INDSEY, MURRAY, SMITH J/LRL JP
CRENEE OREAEIERE NONRSSELD SESANEHES NAISEANNG SCSENSSEE BEANSRACE CEaSERARS
. sorensses .
B (1705)s1 xies201705, sp= ) 12172

EVIDENCE NOT COMPELLING. OMITTED FROM TABLE.

51 X1#1/2(1705) MASS (MEV)  m=mmmm—mmeeeeceeee e
M 1705.0 APPROX SMITH 65 HBC C- K-P 2.1-.7 BEV/C
ceemeemememccmcee 51 X161/2(1705) WIDTH (MEV)  =mm=mmmmmmmmmmmmmmmmemee -
W 20.0 APPROX SMITH 65 HBC C~-
———eeeececcccce—. 51 XI#1/2(1705) PARTIAL DECAY MODES -
Pl XIe172(1705) INTO XI PI $22S5 ¥
p2 XI1+172(1705) INTO LAMBDA KBAR s18s1L

s seaensnan

REFERENCES ==~ XI®1/2(1705)
SMITH 65 ATHENS CONF 251 G A SMITH, J S LINDSEY J/WRL I

nee sn assssenes ox
Sesess sasesreve

B (1815) 50 xtews201815 sp= 1 1-172

50 X1#1/2(1815) MASS (MEV) e e e e ——————e—
M - 1770.0 HALSTEINS 63 FBC 0©- K-FR 3.5 BEV/C
M 1817.0 7.0 SMITH 1 65 HBC C- K=P 2.4-.7 BEV/C

1814.0 4.0 BADIER 65 HBC O K=-P 3 BEV/C

--------- ———————— 50 XI#1/2(1815) WIDTH (MEV) e e
L] - 80.0 OR LESS HALSTEINS 63 FBC O-
L] 12.0 4.0 BADIER 65 HBC ©
W 30.0 7.0 SMITH 2 65 HBC C~

7/66
7/66

7/66
7766

1766

7/66
1/66



----------------- 50 X1e1/2(1815) PARTIAL DECAY MODES  —==-=-====---==-cm

Pl X1+1/2(1815) INTO LAMBCA KBAR s18511

P2 X[e1/2(1815) INTO. XI PI 5225 8

P3 X1s1/2(1815) INTO X1s1/2(1530) P1 U4ys &

P4 XIe(1815) INTO XI PI PI (XI PI NOT XIs(153G)) $22S 85 8

----------------- 50 XIe1/2(1815) BRANCHING RATIOS ittt ttd

RL X1#1/2(1815) INTO (LAMBDA KBAR)/TOTAL (P1)/TOTAL

RL ® LARGE BADIER 65 HBC 7/66

RL LARGE SMITH 2 65 HBC /66

R2 Xlel72(1815) INYU xi PH/(LA"BDA KBAR) tp2)/(P1)

R2 0.20 0. 65 HBC 7/66

R2 SMALL snnn 2 65 HBC IF XI+1933 EXIST 7/66

R3 xl-x/zuahl le lxl-usml PHIILAH KBAR)  (P3)/(P1)

R3 .26 1 65 HBC

R3 o SHAI.I. BADIER 65 HBC /66

R4 XI1s172(1815) mm (xl PI PI)/(LAMBDA KBAR) (P4)/(P1)

R&. 0.1 MOR SMITH 1 65 HBC

Re SMALL BADIER 65 HBC /66

RS208s SEeEsEIEE SEsTRETIEE RENENESEE SRNESECHE SENSEEENE SEEEIIIRE SEBEESORN
REFERENCES -= X11/2(1815)

HALSTEIN 63 SIENA CL‘,NF 173 HALSTEINSL 1D, +//BERGEN, CERN,EP,RTHF ,UNICOL T

SMITH 1 65 PRL 14 4LINDSEY (BUT TON-SHAFER s MLRRAY /7LRL 1P

BADIER 65 PL 16 1
SMITH 2 65 ATHENS CUNF 251

4CEMOUL INy GOLDBERG, +

7/CP SACLAY, AMSTR 1
G A sMifH, J S LINDSEY RL

* sessessee ssanseses assrensan

RoOSENFELD ET AL.. Data on Particles and Resonant States

) I=1/2

B (1935) 52 x1s1/2(1935, up=

52 X1s1/201935) MASS (MEV)

N 1933.0 16.0 BADIER 65 HBC C K-P 3 BEV/C

52 X1#1/2(1935) WIDTH (MEV)

w 140.0 35.0 BADIER 65 HBC 0

52 XI#1/2(1935) PARTIAL DECAY MODES  ~---emmccce—cme—ea
PL XIe1/2(1935) INTO XI P

el 5225 8
P2 XI#1/2(1935) INTO LAMBOA KBAR

s18s1L

sesese
REFERENCES =-- XI#1/2(1935)

BADIER 65 PL 16 171 +CEMOULIN, GULDBERG, + J/EP 3 SACLAY,APST 1

cneunen wensnevae

esenen

E' (2270)53 X1e /202270, JP=

EVIDENCE PREL IMINARY. ‘OMITTED FRUM TABLE.

) I= 72

53 X1e /2(2270) MASS (MEV)

M 2270.0 ABRAMS 66 HBC K-P 4.25 BEV/C 9/66

ernes o crencanen
REFERENCES —= XI® /2(227C)

ABRAMS 66 BERKELEY CONF +CAY, GLASSER,KEHOE, SECHI-=ZORN, + //MD (BNL)

essne . .

essnse sennsssen . sesssanne

Eta Decay Into Neucrals (Price, Nov. '66)

Certain HBC 'and DBC experiments report
the mode "‘fl"’ 3m0, but actually they detect
both n—>31° plus n—»rr 2yy and they cannot dis-
t1ngulsh them (we ignore the mode n—>2 'rroy)
Since the detection efficiencies are different
for the various modes, one may not merely
substitute the comb1ned rate (37°+ 7° 2y) for the
reported 31° rate in these experiments,
MULLER+ 63 (DBC) state that their detection
efficiency per y rayis about the same regard-
less of the mo&e of decay (37° or n° 2y).
CRAWFORD?2 66 (HBC) has shown that the
same is true for the HBC experiments listed.
Thus for all these experiments (assuming
n>2 m° y to be equal to zero)

31Totrue =30’ 1-eported>< 1%4_; (1)
and 3
L %Virue n° reportedxr}‘l:’ (2)
where 3
r = ™2y . (3)
370

CRAWFORD2 gives values for 3m°/m m n°,
using (1) and assuming r = 1,79+0,58, from
DIGIUGNO+ 66 (CNTR).

Now in principle it would be possible for
us to include "r" in our least-squares fitting,
recalculating it at every step. In reality, how-
ever, this would require a major program-
ming change in program AHR. Thus we have
not included these particular HBC and DBC ex-
periments in our present constrained fitting,
For the purposes of comparison, we note that
our over-all best fits to all data (excludingthe
particular HBC and DBC experiments) gives

370

T -
T

R = = 0.94+0.16.

If we now use the experimental results from
the BC experiments along w1th our best-fit
values for the partial modes w2y and 3m°,

we have [Egs. (1) and (3)]:
R = 0,50+0.12,

The agreement is not good (it is about 2 stand-
ard deviations).
we will recode program AHR to accept all of
the data next time,

Relationship between peaks seen
in missing mass spectrometer
and in bubble chamber experiments

a) Relationship between:
1. Narrow R~ peaks seen by MMS
2. Broad 3w peak, w(1640) seen.by HBC
3. Broad 2w peak, p(1650) seen by HBC

The figure below shows the R~ data of
the MMS group (LEVRAT + 66). We have
added the average mass and width of the HBC
bumps (GOLDHABER + 66RVUE), The obser-
vations must be related, but there is not yet
enough information to apportion them.

b) Relationship between:
1.  Narrow S~ peak geen by MMS
2. TI'= 90£40 MeV m m°peak seenin HBC

It is hard to relate these, since MMS
bump has 3 charged tracks, HBC is w n°.
See fig. below.

R™(1.691)

S$°(1929) TT(2198) U(2382)

—e— 3r=w(1640), =125
}—e— 27 =p (1650),'=150

::i§_§

+r0 (1910),['~90
Deutschmann 66 [

12 GeVic
L L L s

19 20 21 22
(GeV)

L
15 16 17 18
Mass

L L
23 24

If suchadiscrepancy persists,

41
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Notes on Baryon Resonances

%
Parameters of the lower N 's (Rosenfeld,

Wohl)

We take sses, widths, and elasticities
of the lower N 's [except for the A (1236)]
from phase-shift analyses of BAREYRE 65 and
LOVELACE 66, These are the latest of a num-
ber of such analyses and appear to be the most
complete and comprehensive, However it
should be kept in mind that even these are only
in qualitative agreement with one another,

The Argand diagrams of BAREYRE 65 are
shown in Fig. 4. Those of Donnachie et al.
have not yet appeared; their best estimates of
resonance parameters are given by LOVE-
LACE 66. We would be happy to include their
diagrams (as well as anyone else's) in future
editions, Argand diagrams are clearly the
most succinct form for presenting and com-
paring results of phase-shift analyses,

A resonating partial-wave elastic-scatter-
ing amplitude with no background has the
simple Breit-Wigner form

T(E) =x/(€ - i), (1)

where x is elasticity and € is (M-E)/(I/2).
This amplitude traces a circle of diameter x
and becomes entirely imaginary at E =M,
The amplitude also has greatest velocity
|dT/dE| at E=M, for it is easy to show that
- aT .
ksl 5—=mm, (2)
€ +1

which is a maximum at E=M. The P33 A (1236)
is a good example of a resonant partial wave
with no background until E is well above M.

If the resonance is superimposed on a
varying background, the resonant circle may
be translated, rotated, and distorted, The
S34 amplitude shows these effects well, Since
this amplitude never becomes entirely imag-
inary, we must choose another criterion for
the resonant energy. If the background varies
only slowly, it is reasonable to choose the
point at which the velocity of the amplitude is
greatest,

The S;4 amplitude is obviously quite com-
plex. MICHAEL 66 has visually fitted the so-
lution of BAREYRE 65 to two resonant circles
plus no background, We use his results,

The influence of background on the Py,
amplitude is less apparent., The clue is that
the amplitude varies most rapidly somewhat
below the energy at which it becomes entirely
imaginary. This behavior suggests that the
resonant circle is rotated, an interpretation

supported by the fact that the phase shift starts
off negative before commencing its counter-
clockwise rotation and recrossing the origin at
1175 MeV. Maximum velocity is reached at
about 1400 MeV or slightly lower,

Let us consider the P44 amplitude to be
the result of two opposite forces, a repulsive
force responsible for a negative scattering
length A, and an attractive resonant interac-
tion, The scattering length will produce a
phase shift 2i8' and a contribution to the T
matrix
&2l 6'_1
=@ - 3)

The resonant term T will be given by (1). The
total amplitude, obtained by multiplying the S-
matrix elements” (S is related to T by

S$=2iT + 1), will now start out negative, and
then superimposed on its clockwise motionwill
be the counterclockwise circular resonaat be-
havior.

T =

How far around this resonant circle is
1400 MeV ? To solve this simple problem, as-
sume that the repulsive phase shift 26! is re-
lated to a scattering length by

k> cot ' = 1/4,

or more precisely, using McKinley's phase
shifts, 2

(/m )? cot &' = -(.015)7",

Then, at 1400 MeV, &' has reached -15 deg.
We have plotted the corresponding point on Fig.
4., It is encouraging that this point lies almost
diametrically across the resonant circle from
1400 MeV.

The other resonating amplitudes, the D13,
the Dye» and the F, ., appear to have little
background; the variation is most rapid ap-
proximately where the amplitude becomes im-
aginary. Therefore the resonant parameters
may be chosen as follows: M is where T(E)
is entirely imaginary; x is the length of T at
this point; and I/2 is (M - E'), where E' is the
energy at which Im T:is x/2.

1. By multiplying S matrices we get

. 1 .
st= 5 S=ne ne?d o pin 4,
L J21(8146)
Hence Tt = 1M ¢ -

which rotates the
21

clockwise resonant circle by 2i8', keeping it

tangent to the unit circle,

2, J. M. McKinley, Rev. Mod, Phys. 35,
788 (1963). -
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Fig. 4

The I-spin 3/2 resonant partial waves have been added at the
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Spin-parity assignments of the higher mass N*s

Spins and parities of the higher mass N's
are taken from Barger and Cline (BARGER 66).
They classify all the N''s as Regge recur-~
rences on three straight-line trajectories
[namely, recurrences of N(938), N(1525), and
A(1236)] in a Chew-Frautchi plot. In addition
they construct a model for v p elastic scatter-
ing, near and at 180°, based on interference
of the resonance amplitude with an amplitude
due to Regge exchange of A(1236) inthe crossed
channel. The predictions compare well with
the existing experimental data on the energy
dependence of the w p differential cross sec-
tion at 180° and the general shape of the m p
angular distribution near 180°," This result
confirms the consistency of the Regge recur-
rence parity assignments with the scattering
data. In addition to the N* reported in the
Table on Baryons, they predict two more
states: one at® 2200 MeV(JP = 9/2+) and an-
other one at 2630 MeV(J¥ =13/2 +) which
they can accomodate in the prediction of the
backward wp scattering by changing the elas-
ticities of the neighboring resonances, Wedo
not list these two resonances since they have
not yet been experimentally observed.

1. V. Barger and D, Cline, Regge Recurrence
Parity Assignments for the S=0 Recurrences,
paper submitted to the XII International Con-
ference on High Energy Physics, August 31
through September 7, 1966, Berkeley (pro-
ceedings to be published by the Univ, of Calif,
Press).

Appendix A, Compiled Spectra Relevant to
H and « Mesons

In an attempt to confirm or deny the exist-
ence of certain tentative bumps, we have
started compiling the relevant published spec-
tra., It would be better to compile events,
rather than spectra, but the former entails
collecting data summary tapes, whereas the

.latter involves only key-punching published

data, Perhaps this simpler procedure will
stimulate experimental groups to combine
their data more effectively,

The compiling is done with a Fortran pro-
gram SCHISM, written by Alan Rittenberg.
SCHISM rebins the input data into common in-
tervals, then outputs the combined histograms.
An alphameric character is assigned to each
input histogram and is displayed on output,
permitting the reader to identify the source of
the data. To facilitate reading of the histo-
grams, certain rows and columns of letters
have been changed to dots.

Our latest compilations will be contin-

uously available from the Lawrence Radiation
Laboratory as UCRL-8030 Spectra, However,
we present here two examples, partly as an
advertisement for help; we hope readers will
call to our attention omitted data and send us
new relevant data. The two mesons investi-
gated are H and k. The results for both are
inconclusive. The H spectra show that there
is not enough data for us to rely on histograms
alone (we will have to go to combined events):
the k spectra discredit but do not kill the «,
In any case, we try to present enough spectra
that the reader can form his own opinion on
these bumps.,

1. The «(725) (Lynch, Rittenberg, Rosenfeld,
S&ding, Dec. 1966)

We are beginning to think that « should
be classified along with flying saucers, the
Loch Ness Monster, and the Abominable Snow-
man, We have heard of several experiments
which were supposed to confirm it, and each
one has either failed completely or failed to
find itin the sought-for channel, but found in-
stead a small K7 peak near 725 MeV in some -
other channel,

We present here a collection of 19 histo-
grams, some of which represent the results of
particular experiments in which the experi-
menters have claimed to have found the k; the
rest summarize experiments relevant for con-
firmation or rejection of the k as a resonance,
In Table A-I we list the various reactions and
experiments which are discussed and com-
piled in this appendix, and give numbers of
events, incident momenta, and references,

a. Tp—~ (Km Y

The kwas first reported by ALEXANDER+
62 and MILLER#+ 63 in the reaction
mp >0 (nK)" 0 at 1.9 to 2.4 GeV/c. Figure
A1, taken from MILLER+ 63 (which incorpo-
rates events from ALEXANDER+ 62), shows
an enhancement of 55 '"k mesons'" just at the
peak of phase space. These data have now
more than doubled, and appear in the thesis of
HARDY 66, from which we have gathered two
histograms to make Fig. A2. The enhance-
ment has become considerablyless impressive
and, if present, corresponds to < 40 events,
The corresponding plot at higher primary
energy, Fig. A3 (also from HARDY 66), also
shows no evidence for k.

The data of Fig. A2 included only =~
events, although the original paper of ALEX-
ANDER+ 62 (see Fig. A4) included also =°.
Improved =° statistics have failed to produce
any evidence for k, either near the threshold
range shown in Fig, A5 or at higher energy,
as shown in Fig, A6. '
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Table A-I. Experiments on « discussed in Appendix A.

Beam Number of  Published ¥Prod.  pyop
A : m r Cross
momentum Decay products combina- as evidence 03 3 Sactl sym-
Reaction (GeV/c) studied tions for « Reference (MeV)  (MeVv)  SEGHO" ol Figure
wp- (Km) 0z 0 1.9 -2.0 (K 20+ KOy (K ) + Alexander 62 Fig. 3 (incl.in Hardy below) =730 <20 A4
wp(Km) ' =- 1.8 .22 K'e® 736 Hardy 66 Fig. 12(g) K A2
1.9 -2.4 Kin® 520 + Miller 63¢ Fig. 2(b} (incl. in Hardy above) 72635 < 20§ 6-3§ Al
1.8 -2.2 Kot 1602 Hardy 66P Fig. 13(g) N A2
1.9 -2.4 Kont 1202 + Miller 63¢ Fig. 2(c) (incl. in Hardy above) 726435 < 20§ 6-3§ A1l
2.9 -3.3 Ktn® 299 Hardy 66D Fig. 12(h) L
2.9 -3.3 KOont 732 Hardy 66D Fig. 13(h) P A3
3.8 -4.2 Ktn® 123 Hardy 66b Fig. 12(i) M
3.8 -4.2 Kont 223 Hardy 66b Fig. 13(i) Q
7 p-> (Km)°2° 1.8 -2.2 Khe- 670 Hardy 66P Fig. 11(g) H A5
2.9 -3.3 Kin- 314 Hardy 66 Fig. 11(h) 1y A6
3.8 -4.2 Kn~ 104 Hardy 66P Fig. 11(i) J
o p— (Kr)°A 1.5 KOr® 154 + Kim 659 Fig. 3 735:5t <20 A
1.59 KOn%+Ktn™ 104 Sene © Fig.2.10 z A7
1.8 K% 259 + Kim 659 Fig. 4 73565t <20 B
1.8 -2.2 K° 522 Hardy.66b Fig. 15(g) Uy A8
1.8 -2.2 KFp~ 1590 Hardy 66° Fig. 14(g) R
2.9 -3.3 KOn® 208 Hardy 66 Fig. 15(h) v .
2.9 -3.3 Kie- 688 Hardy 66b Fig. 14(h) s A9
3.8 -4.2 KOx® 72 Hardy 66P Fig. 15(i) w -
3.8 -4.2 Kt 263 Hardy 66 Fig. 14(i) T
o'p— (Kmtrtn 3.2 K n0+Kont 314 + Cason 66f Fig. 1 (213 events) 73122 $12 c A10
(4-body)
K p- (Rn) p 0.78-0.99 K™n® 220 Gelfand 668 Fig. 10 [
(3-body) 0.8 -1.05 K-n® 203 Kalmus 66h N
0.78-0.99 RO~ 79 Gelfand 668 Fig. 10 G
0.8 -1.05 ROn- 143 Kalmus 66 L
1.02-1.18 Kn® 300 Gelfand 668 Fig. 10 D A1
1.05-1.2 Kn® 180 Kalmus 66P K
1.02-1.18 RO 270 Gelfand 668 Fig. 10 H
1.05-1.2 ROn~ 186 Kalmus 66h 1
1.2 K-n® 894 Lynch 661" (e
1.2 RO~ 891 Lynch 661 Q
1.0 -1.7 ROn= 4296 + Wojcicki 63J Fig. 1 : 723+3 <12 30-0 B A13
1.4 -1.7 Kn® 2543 Lynch 661 R
1.4 -1.7 o 2166 . Lynch 661 T
1.8 -2.1 K-n® 2925 Lynch 661 U
1.8 -2.1 RO 2584 Lynch 661 w Al4
2.4 -2.7 K=n® 1950 Lyngch 661 , X
2.1 -2.7 Ron™ 5833 Friedman 66K A
2.4 -2.7 Kon~ 1833 Lynch 661 Z
- 0.78-0.99 114 Gelfand 668 Fig. 10 E|
o (R)®
K p~(Rn)°n 0.8 -1.05 194 Kalmus 66 M
1.02-1.18 314 Gelfand 66€ Fig. 10 F AL2
1.05-1.2 Kt 215 Kalmus 66 I
1.2 1068 Lynch 66} P
1.4 -1.7 3732 Lynch 661 s
1.8 -2.1 4554 Lynch 66} v A15
2.4 -2.7 2834 Lynch 661 Y
Kp~(Kmy* 0= 0 2.24 K%+ Kont+K¥n 413 + London 66! Fig. 28 730 <15 L A6
(Rm)%np . ~
Kp> (Rm)"n'n 1.2 -1.7 Kot +ROon 1523 + Wojcicki 64™ Fig. 5§ ~725 <12 w
(Bx)~=%p a7
K p~(Rm)%r~p 1.45 Kot 101 Almeida 64" Fig. 4 <3£1.7 A
(4-body) 2.0 K-t 4519 Dauber 66° Fig. 45(b) =690 <30 D
2.1 -2, ROn® 4367 Friedman 665 F
2.68 K-nt 1857 Pripstein 66P Fig. 8 P
A18
K-p-+(Rm) "n’p 2.1 -2.7 ROn~ 4338 Friedman 66X G
K p+(Rm)"n*n 2.1 -2.7 ROn™ 3909 Friedman 66k H
Ktp+(Km)trtn-p 3.0 K¥n® 312 + *Ferro-Luzzi 644 Fig. 2(a) " s r
(5-body) 3.0 Kont 226 + Ferro-Luzzi 644 Fig. 2(c) (113 events) 72555% <30 85 ¥ A9
3.52 Kot 1144 - Goshaw 66T Fig. 2 (572 events) <3 G
Ktp—(Km)°n*x'p 3.0 Kta 312 + Ferro-Luzzi 649 Fig. 2b 725%5% < 30% 65 F
total number = 66000
g. N. Gelfand et al., Formation and Produc;ion of Resonant States in Two-Prong
i . ‘o ot T K-p Interactions between 0.8 and 1.2 GeV/c, Enrico Fermi Institute for Nuclear
$vValues obtained from the combined (K*x°) and (K°n*) mass distributions. Studies Report EFINS-66-81, August 1966 (unpublished).
TValues obtained from the combined 1.5 and 1.8 GeV/c data. h. g galr;us }(xl.(lilli)i;)privlale communication.
* . i N + . N i. G. R. Lync . private communication.
Values obtained from the combined (Kr®), gK‘;v;7). ﬁ;‘?,dz (K"x") mass distributions. j. S. Wojcicki et al., Phys. Letters 5, 283 (1963); Phys. Rev. 135, B484 (1964).
a. G. Alexander et al., Phys. Rev. Letters 8, ( ) P -t " k. J. Friedman (LRL), private communication. —
b. L. Hardy, An'alysls of Strange—i"ax:ucle Resonant SRtates {’o&nunl ‘1’6“78;“; :onlséss £. G. W. London et al., Phys. Rev. 143, 1034 (1966).
(Ph. D. Thesis), Lawrence Radiation Laboratory Report - . July m.S. Wojcicki et al., Phys. Rev. 135 B495 (1964),
(unpublished). n. S. Almeida and G. R. Lynch, Piys. Letters 9, 204 (1964).
c. D. Miller et al., Phys. Letters 5, 299 (1963). o. P. M. Dauber et al., Phys. Rev. (to be published).
d. Y. S. Kim et al., Phys. Letters™19, 350 (1965). p. M. Pripstein (LRL), private communication.

e. M. Sene (Univ. of Paris Thesis), unpublished. q. M. Ferro-Luzzi et al., Phys. Letters 12, 255 (1964
f. N. M. Cason et al., Phys. Rev. Letters 17, 838 (1966). . r. A. T. Goshaw et al., Physy Letters 227347 (19(66). »
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On the other hand, some positive evidence
for an enhancement at 735 MeV comes from
studies of (Km)° A final states! This evidence
is shown in Fig. A7, which is a compilation of
517 events from two experiments (KIM+ 65,
SENE 66) with incident momenta of 1.5 to 1.8
GeV/c, partly below the K* production thres-
hold. In an experiment with 6X better statis-
tics (3342 events), HARDY 66 has found no
evidence for the k (Figs. A8 and A9), but his
experiment cgvers only the momentum range
well above K" threshold (1.66 MeV) and there-
fore does not invalidate the positive results of
KIM+ 65 and SENE 66.

b, 1r+p - (Kn’)+-n'+A

From a recent experiment involving 314
events of this type (Fig. A10), CASON+ 66
claim to have found evidence for the k., Toour
knowledge, there is no similar experiment
with comparable statistics to either support or
weaken the conclusion of CASON+ 66.

c. K__p - (Km) N

Historically, the second experlment to re-
port the k was that of WOJCICKI+ 63, in which
4296 events ofthe reaction K p—~K°7w p were
studied. In agreement with the original k ev-
idence, their k has a mass of 7233 MeV and
a width of <12 MeV, Wojcicki's largest effect
was at 1,08 GeV/c.

There are now several other exper1ments
measuring_ (Km) " p final states in this region of
incident K~ momenta, Figure Al1is a com-
pilation of 3367 events (not including Wojcicki's);
it represents an independent confirmation of
Wojcicki's observation of a peak in the (Rm)~
mass at about 725 MeV. Moreover a compi-
lation of recent results from (Km)°n final
states in the same energy region (1882 events)
also shows an enhancement (see Fig., A12),
perhaps at a slightly higher mass value. Al-
though the statistical significance of each of
these peaks is not larger than 1 to 2 standard
deviations, it is hard to deny that some pecul-
iar effect seems to be present here.

Again, larger statistics is available at
higher energies, but no peak is observed (see
compilation in Figs., A13, A14, and A15).

d, K-p-—> (KTT)+’° E":O

Evidence for the k was reported by
LONDON+ 66on the basis of 413 events of this
type (see Fig. A16). This is still waiting for
confirmation or disproval,

e. Kp~(Rm” N

The x was also reported, with m = 725
MeV and I"'< 12 MeV, by WOJICICKI+ 64 in
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1523 events with 4-body final states, for inci-
dent momenta between 1.2 and 1.7 GeV/c A
compilation of 6152 events presently available
for this reaction (including the data of
WOJCICKI+ 64) in the range of 1.2 to 2 GeV /c
(Fig. A17) shows, instead, a broad maximum
around 700 MeV, However 700 MeV is justthe
peak of phase space and we would not take such
a broad maximumas evidence for an enhance-
ment in the 725-MeV mass region, A compila-
tion of 14467 events at 2.1 to 2.7 GeV/c sim-
ilarly shows no k (see Fig. A18).

f, K+p—> (Knf? +1r°’-1r+p

Finally, the xk was reported from a CERN
experiment by FERRO-LUZZI+ 64, who saw
a peak in the reaction K'p - NKmmm, This k
was at 725 MeV and had a width of <30 MeV,
The effect was found in the 3 GeV/c data, but
was absent in the 3.5 GeV /c data. An exper-
iment at Wisconsin at 3,6 GeV/c with three
times as many events as the CERN experiment
also indicated no evidence for a «.

The combined distribution of the (KTr)+'°
mass from these experiments is shown in Fig.
A19., There is no peak at = 730 MeV; although
a broad enhancement centered at about 750 MeV
can be seen, this is where phase space also
peaks,

The k has also been looked for in other ex-
periments--e, g., the CERN group (V. Henri,
private commumcatmn) has looked for the K,
below K™ threshold in the reaction K p—~K%r p,
but did not find it,

What can we conclude from this study? If
the k is real, then each claim for its existence
should be strengthened when combined with
later data. We now summarize the discussion
above for each claim:

§. The MILLER 63 signal has decreased
from 53 to < 40 events, and the signal
of FERRO-LUZZI 64 has disappeared.

§. There are no new data to compare
with the claims of KIM 65, CASON 66,
or LONDON 66; they are of course
still impressive,

§. The fate of the claim of WOJCICKI
63 is undecided. His data suggested
a k produced by K™ between 1 and
1.7 GeV/c. When combined withnew
data over this entire range, the sig-
nal has disappeared. On the other
hand, with limited statistics,
W03c1ck1’s best signal/noise ratiowas
at 1,08 GeV/c. We have compiled
events produced by K~ between 0.78
and 1.2 GeV/c, and indeed see a 1
to 2-0 signal for both k and x°.

47
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Wojcicki claim (W) + others.
Peak merges into phase space.
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17. M(Kr) from K p-(Rm)°,~ =N,
1.2 to0 2 GeV/e.
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Same channel, higher energy.
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Ferro-Luzzi claim (F) + others,
merges into phage space.
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This behavior could be that of a real «,
but it is more what one wauld expect of statis-
tical fluctuations.

The fact remains that we compiled 19 his-
tograms (representing 60 000 events) and
found 5 (6000 events) which show surprising
peaks apparently not statistical fluctuations,
We now try to explain it as a bias, We have
keypunched any spectrum associated with a
positive k claim, but stopped at 60000 total
events simply because of the work involved,
(We shall next automate the preparation of
input data.) We estimate that 1.5to 2 million
events have beenmeasured, each of whichyields
a Kmmass value., Our reasoning is as follows:

Last year ® 2 million events were meas-
ured in the United States, and we guess = 3
million events for the world-wide annual rate,
This rate has been roughly doubling every two
years, © so the time integral of the number of
bubble -chamber events measured must be =10
million, By comparing the number3 of pictures
exposed to K* with the number exposed to m+
and p, we see that a quarter of these 10 mil-
lion events were produced by K~ with enough
energy to produce Km events in the final state
(with K™ mass >725 MeV),

So physicists have looked at Km spectra
from = 2.5 million events, We guess that 1.5
to 2 million events have been assembled in
large collections and looked at carefully, If a
k peak is seen, it is published, and we key-

punch, If nothing surprising is seen, one
may not even publish the data, and we may
not punch it, (But if readers will send us
large relevant spectra, we will enter them
from now on.) Then, at 1000 events/histo-
gram, 2 million events yield 200 uninterest-
ing histograms, Then the five surprising
ones (only three from K™ experiments) are
perhaps to be expected,

So we restate our conclusion, We have
not killed the « but we do feel that we have
further discredited it.

2, The H Meson (Ferbel, Rosenfeld, Soding)

The "H meson'" is a supposed -0
state with a mass m¢y;= 1000 MeV, decaying
into (p m)°. Table A}—{II lists the experiments
in which evidence was observed for a bump
near 1000 MeV in the (p 'n')° mass spectrum,
Figures A20 through A23 show the distribu-
tions of M(pm)° from these experiments.
Goldhaber™ discussed the H meson and com-
piled the data of Figs. A20 and A21, plus 1705
events from the reaction wtd - (p m)° pp from
Benson et al.” After consultation with Benson
et al,, however, we have decided that it would
be better to use only 790 events remaining in
their sample after pr’ combinations in the A
band have been excluded., We have also added
1204 events, that were contributed by the La
Jolla group® but not used by Goldhaber be-
cause they were not yet available.

Table A-II. Experiments on H meson discussed in Appendix A,
Reaction Beam momentum Number of Constraints Reference Plot Figure
(GeV/c) events symbol
o> (pm0 att 3.2 and 3.5 1204 Abolins 66> A A23
3.65 519 no w Goldhaber 66b G A21
4.0 975 Bartsch 64° E A20
ntd—> (p )° pp 3.65 790 no A++ Benson 66d M A22
Total 3488

See Ref. 6

op

Gerson Goldhaber, Experimental Study of Multiparticle Resonance Decays, in Proceedings
of the 1965 Coral Gables Conference on Symmetry Principles at High Energies,

University

of Miami, Florida, 1965 (W. H. Freeman and Co., San Francisco, Calif,, 1965), p. 34.
c. J. Bartschetal., Phys. Letters 11, 167 (1964).

d. See Ref, 5,




The combined spectrum (Fig, A24) shows
a peak extending from 960 to 1080 MeV, with
an estimated significance of at least four
standard deviations. Note, however, that its
mean mass is about 1020 MeV, only about 50
MeV below that of the Al meson, And its
width, I"= 120 MeV, is the same as
(A1),

This peak is presently seen only in exper-
imentf in the beam momentum range 3.2 GeV/c
< p(m')<4GeV/c. Itis not seenin similar
experiments in the range 5.1 GeV/c < p(n') <
8.5 GeV/c. This means that whatever the H
phenomenon is, its production cross section
drops rapidly at energies greater than p(r')=
4 GeV/c. Note that 4 GeV /c is alrgady high
above the threshold, which is at p(m ) = 2.18
GeV/c for ' p—> HA " and even lower for
m d > Hpp. Moreover, the data for p(v' )< 4
GeV/c presented above are incomplete; we
estimate that at least = 1000 events from other
experiments exist but are not yet accessible to
us.

Let us accept the evidence for a neutral
Al-like peak 50 MeV below the mass of Aj,

Is it a new meson, H, or is it the neutral A1,
displaced to low energy by one half-width
through interference with background? We
know that the A1 is seen only when enhanced

by the Deck effect, i.e., Al seems to be pro-
duced weakly, and needs to interfere positively
with background in order to be seen, But the
interference could also displace its peak up-
wards by ® 25 MeV. The A1* (p ‘n'-)i is seen
recoiling against a proton; the H(p-rrf) is seenre-
coiling against a Aft, Could the vackground
phases differ enough between these two exper -
iments that the (p m)° peak is displaced down-
wards by about 25 MeV? We do not know how
to answer this question until more work is
done,

The Michigan group 5 has suggested that
as a next step one should look for an H peak
in p” 7 only, where the A1, having isopin
I =1, cannot contribute. One can do this in
two ways:

1) Compile p°1r° spectra, or 2) compile
events from data-summary tapes. The latter
procedure seems more likely to give us the
information we wa.nl;, for the following con-
siderations, The mw w m Dalitz plot has three
p bands (p°, p’, and p”) which overlap partly
at 1000 MeV, and overlap three deep at
N3mp = 1300 MeV. As the Michigan group
shows in Fig. 2 of their paper, p°x° spectra
are contaminated with overlapping p*m ¥, but
if one selects out the overlapping, double-p
events, one produces an artificial bump at
1000 MeV. One can get around this difficulty
by compiling the actual events and doing a
maximum -likelihood fit to the population of
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the p® band. We shall do this.

A final difficulty with the H bump is con-
tamination from the radiative decay of another
meson, mn- poy, which will often fit the inter
pretation po-rro. The Michigan group” esti-
mates that 6 +3 of their events are such in-
truders; their spectrum, Fig. A22, seems to
contain about 36 H mesons from all the p
bands; about half might come from p%n°,

In summary, the compilation of spectra
carried out so far shows a bump but seems
inadequate to distinguish between H and a neu-
tral A1 peak, We feel that a compilation of
very carefully selected p°1r° events is the

most promising next step.
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