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This data survey represents a merging of two periodic
compilations of data—University of California Radi-
ation Laboratory Report UCRL-8030 by Barkas and
Rosenfeld, which has been issued several times since
1957, with accompanying wallet cards, and the tables
of Matts Roos.! The wallet cards contain considerably
more information than is summarized here; accordingly,
they and the complete UCRL-8030 Rev will continue
to be available from the Lawrence Radiation Labora-
tory, University of California, Berkeley. (The wallet
cards can be requested in two sizes: 2.5x3.5 in., to
fit American wallets, and 7x10 cm, to fit European
wallets.) We hope that readers will inform us of mis-
takes and omissions in our data.

As the available particle-spectroscopic data have
grown, so has the job of compiling them, and we have
finally automated the process. Accordingly, all data
and references have been punched on cards. Cards are
listed on pages 986-996. The data averaging has in most
cases been done by a computer program. Further, our
program plots ideograms of the input data, so that we
can display clearly the cases with inconsistencies which
make that averaging fraught with danger. Wherever
it is possible, we have calculated a x? for the sample,
and if x? is larger than its expectation value, we have
written in the tables, after each error, “X Scale,”
where “Scale”=[x?/(N—1)1, N being the number
of experiments used in the calculation. Whenever this
warning is included, we suggest that the reader look
at the appropriate ideogram (pages 997-1000) and
make his own estimates of the experimental situation.
“Scale” is discussed further under ‘‘Procedures for
Treating the Data.”

The data are summarized in three tables. Table S
covers all the stable particles: leptons, mesons, and
baryons—i.e., those states which are immune to decay
via the strong interaction.

There are two tables of data on the unstable particles,
one on meson resonances, and one on baryon resonances.
For the reader’s convenience, these tables include again
basic information on stable mesons and baryons.

Each table is of slightly different form; thus Table S
includes mass differences, and will eventually include
magnetic moments, whereas the baryon table includes
information on what pion and K-meson beams will
form certain resonances.

1 Matts Roos, Nucl. Phys. 52, 1 (1964); and Rev. Mod. Phys.
35, 314 (1963).

NOTES ON THE TABLES

Quoted errors represent standard deviations.

The quantum number C stands for the eigenvalue
of the charge-conjugation operator applied to a neutral
meson. The notation C, (# for neutral) means the
eigenvalue of C applied to the neutral member of a
nonstrange triplet, like the pion.

The approximate quantum number 4 has been sug-
gested for mesons and the photon by Bronzan and
Low.2 It is far from established as a good approxima-
tion even for low-mass mesons, but we list it because
at present it is a handy mnemonic.

Well-established quantum numbers are underlined
(except for Table S, where most of the quantum num-
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 assume that particles and antiparticles share the
same spins, masses, and mean lives.®~®

For particles whose quantum numbers are well es-
tablished, we list only those decays which do not violate
strong selection rules.

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

For broad resonances there is an inconsistency in the
way the central value M is usually stated. For a well-
studied resonance like N;3*(1238) or Y,*(1520) it is
conventional to call Mg or Eg the energy at which the
resonant amplitude becomes pure imaginary. [For
N3*(1238) this corresponds to 1238 MeV.] 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. This
is discussed in Appendix I to the original UCRL-8030.
Thus the peak in the mp cross section near 1238 MeV
actually occurs at 1225 MeV. Nevertheless, for all
resonances except Vo*(1520) and N3*(1238), it is
conventional simply to report the energy of the peak
in the observed cross section. We follow this inconsistent
convention. Perhaps our next edition will include a
small correction table.

2J. B. Bronzan and F. E. Low, Phys. Rev. Letters 12, 522
(1964).

3T. D. Lee, R. Ochme, and C. Yang, Phys. Rev. 106, 340
(1957).

4§, Okubo, Phys. Rev. 109, 984 (1958).

5 A. Pais, Phys. Rev. Letters 3, 342 (1959).
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TABLES FROM UCRL-8030(rev.) June 1964

Table S - Stable particles

Important decays

Mass p or
PG Mass diff. Mean life Mass? Partial Q Pma
1(J° 7)CA (MeV) (MeV) (sec) (BeV)2  mode Fraction (MeV)  (MeV/<)
Y JP=1-Gc-a* 0 stable 0 stable
?
w Ve J=1/2 0(<0.2 keV) stable 0 stable
Z v 0(<4 ) 0
o &
F eF  7121/2 0.511006 stable 0.000  stable
§ +0.000002
pF o I=1/2 105.659] 2.2001x10°® 0.011  ewv 100% 105.45 52.8
+0.002 +.0008
k-33-95 Xscale=2.5
nt  1(0-")GhA" 139.60 ] *0.05 2.551x10-8  0.019 v 100% . 33.95 29.80
?  x0.05 +,026 ev (1.24+.05)10"% 139,40 69.80
wy (1.24+.25)10-4  33.94 29.81
4.590 mev (1.5 +.3)10-8 4.08  4.49
«° 135,01 +.004 1.80x10-16 0,018 vy 98.8 135.01 67.51
+0.05 | xscale=2.4 .29 vete- (1.19%.05)% 133,99 67.50
Xscale=1.3
KE¥  42(0")A-  493.8 1.229x10-8  0.244 v (63.1£.4)% 388.1 235.6
2 +0.2 +.008 - (21.5%.4)% 219.2 205.2
nEq-gt ( 5.5+.1)% 75.0 125.5
-4.2 r a
KO 498.0 +0.5 50% K1, 50%K2
® +0.5 Xscale=1,2
B 0.92x10-10  0.248  wtn" (69.4%5.1)%  218.8 206.2
0 +,02 w00 (30.6+1.1)% 228.0 209.2
5] -0.91)(1/7’1
S K, £0.07 5.62x10"8  0.248, 1%7%x® (27.1£3.6)% 93.0 139.5
Xscale=2.3 +.68 PR e (12.7+4.7)% 83.8 133.4
v (26.6£3.2)%  252.7 216.2
rev (33.6£3.3)% 357.9 229.4
n 0(0-+)ctA~ 548.7 I' <10 MevV  0.301 (35.3£3.0)% & 548.7 274.4
?  x0.5 3n%or n®2y (34.8+2.3)% § 143.7 179.4
T (27.4+2.5)% © 134.5 174.4
wtrmy ( 5.511.3)%).‘,2 269.5 236.2
P 1/2(4/2%) 938.256 stable 0.880
£0.005\ _4 2933
n 939.550( +.0001 1.01x103 0.883  pe~v 100% 0.78 1.19
+0.005 +,03
A 1/2(4/2%)  1115.40 2.62x10-10 1,244  py (67.7£1.0)% 37.5 100.2
+0.11 +.02 Xscale=1.2
Xscale=1.5 nn’ (31.6£2,6)% 40.9° 103.6
PRV <ix10-4 71.5 130.7
pev (.88+.08)10"3 176.6 163.1
Xscale=1.7
=t 42(42%)  1189.41 0.788x10-10 1,445  pg° 51.0£2.4% 116.13 189.03
+0,14 +,027 nrt 49,0+2.4% 140.26 185.06
2.9 For other decays see Table S Decays
2 =0 1192.3 <toxt0” 1 4422 Ay 100% 77.0 74.5
o +0.3
5 4,75 ~10 -
> 1197.08 10 1,58X10 1,433  nr 100% 116,94 191.73
< +0,19 * +.05 For other decays see Table S Decay
A i Xscale=1,4
=0 4/2(42%)  1314.3 3.06x10-10 1,727  Ax® 100% 76.9 150.1
? +1.0 +,40 For other decays see Table S Decay
6.5
=" 1320.8 +1.0 1.74x10-10 1,745 Ax- 100% 65.8 138.7
+0.2 +.05 Aev (3.0£1.7)10-3  204.9 189.4
Xscale=1.3 nn" <5x10-3 2144.7 303.0
Q" o(32%)y 1675 ~0.7x10~10 B ? 224 296
?? +3 AK ? 66 216

A. H. Rosenfeld, A. Barbaro-Galtieri, W. H. Barkas, P. L. Bastien, J. Kirz, M. Roos

UCRL-8030 - Part L.
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Table S Decay
An Appendix to Table S for particles with many decay modes

Partial Rate Q. porp
mode (MeV) (MeV}n
K* p¥y 63.1£.5%\ o 388.1 235.6
Er® 21.5+.4% | o 219.2 205.2
Und AL I 5.5+.1% | 4 75.0 125.5
. 1.7+.1% (3 84.2 133.0
7 uEy 3.4+.2% | Y 253.1 215.2
ety 4.8+.2%/) X 358.3 228.4
rEnFex (4.3£.9)10-5 214.1 203.5
nEntet <0.1x10-> 214.1 203.5
=t prY (51.0+£2.4)% 116.1 189.0
nn’ (49.0¢z.44% 110.3 185.1
nnty ~0.4%x10" 110.3 185.1
Aety ~0.2x10-4 73.5 71.7
PY ~3x10-3 251.1 224.6
nptv <2.3x10-4 144.2 202.4
netv <1.0x10-% 249.3 223.6
=- nm- 100% 117.9 192.7
nn-y ~0.1x10-4 117.9 192.7
np-v (0.66+0.14)10"3 151.9 209.3
ne -y (1.4+0.3)10-3 257.0 229.8
Ae-y (0.75+0.28)10-4 81.2 78.9
=0 Ax® ~ 4100% 76.9 150.1
pr- <0.4% 249.4 309.3
pe~v <0.4% 388.5 332.0
zte-v <0.3% 137.4 130.7
=-etv <0.25% 129.7 123.8

A. H. Rosenfeld, A. Barbaro-Galtieri, W. H. Barkas,
P. L. Rastien,
UCRL-8030 - Part 1.

J. Kirz,

M. Roos
June 1964,
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Notes on Table S

The quantum numbers of all the stable particles
seem well established, with the exception of the parity
of E. Of course, if we accept SUs, then & becomes 1,
and @~ must be $+.

Note that, since the preceding compilation, the
proton mass has risen by 43 keV, and the A mass by
40 keV (see notes on these individual entries).

Notes on the Meson Table

Quantum Numbers and the Symbol C,

For nonstrange mesons we list the eigenvalue of the
G parity operator®”

G=Cerily, (1)

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

G=C(—-1)L (2)

Now G and [ have eigenvalues, of course, for all mem-
bers of a charge multiplet, C only for the neutral
member. So to generalize Eq. (2) we define C, as the
eigenvalue of C for the neutral member of the multi-
plet, and then write for any member of the multiplet

G=C,(—11 3)

The Symbol-Minded Approach

In addition to their colloquial names, we have used
the names suggested by Chew, Gell-Mann, and Rosen-
feld®: atomic mass number A4, hypercharge ¥, and
isospin 7 have been grouped into a single symbol. For
mesons (4=0), we use n for (Y=I=0), 7 for (Y =0,
I=1),and K for (Y=1,I=3%). A, V, I are easily de-
termined, so all mesons can be given a symbol inde-
pendent of ideas about Regge trajectories or SU;. In
addition we introduce some subscripts to condense
data on J and P:

« for OF, o for its Regge recurrence 2+,
8 for 0—, B for its Regge recurrence 27,
v for 1~ (like the v ray),

8 for 1+,

Meson Decays into 2m or KK

In this discussion we use KK as an example. If the
KK system is in a state with orbital angular mo-
mentum /, Bose statistics require® that for a neutral

6T. D. Lee and C. N. Yang, Nuovo Cimento 3, 749 (1956).

7 L. Michel, Nuovo Cimento 10, 319 (1953).

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

9 A. H. Rosenfeld, in Proceedings of the 1962 Annual Inter-
national Conference on High-Energy Physics (CERN, Geneva,
1962), p. 325.

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

pair
C=(=14 (4)

for a charged pair, C has no eigenvalue, but G does,’

namely,
G=(—1)4"1, (5)

Thus consider the 42 meson 7 (1310). Its main decay
mode is mp, hence G= —1. It is also seen to go to K—Kj,
so I=1. Then, by (5), observation of this mode es-
tablishes that / is even.

Next consider the A1 meson #(1090). Its main decay
is again mp, so again G=—1, then again /(KK) must
be even. Of course, if we have guessed correctly that
A1 has JP=0~, we never expect to see KK.

Finally consider the B meson 7 (1220). Its main decay
mode is mw, so G=-41, I=1. This time (5) forces
I(KK) to be odd. Hence nonobservation of KK is
evidence against a 1~ interpretation of B.

Whenever / is even, neutral KK must appear as
K 1K1, K3K,, and KK~ in the ratio 1:1:2. If / is odd,
we can find only K K, and K*tK—, in equal numbers,1!

Notes on the Baryon Table

Here we have included one extra column to describe
the beam with which these resonances can be formed.
In the case of “rp’ resonances, where we are accus-
tomed to talking of the “600 MeV” and “900 MeV”
resonances, we have listed the beam energy in MeV.
But beams nowadays are usually referred to by mo-
mentum, so for the more recently discovered “Kp”
resonances, we list the K beam in MeV/c. One can
convert back and forth with the help of Fig. 2 on wallet
card 2.

Symbol-Minded Approach for Baryons

Again we use familiar symbols to denote 4=1, and
various values of strangeness and isospin: namely
N, A (for Yo*), 2 (for ¥1*), E, and Q. Since there is
no current symbol for N3*, we invent A.

To get subscripts we add % unit of J to the list of
subscripts for mesons, i.e.,

a for 3+ oI for 3+,

like the Regge series NV (938), N (1688), «--,
B for

1—
2
v for §—

& for 3+, like the series A(1238), A(1920), «--.

)

PROCEDURES FOR TREATING THE DATA

Except for mean lives, we have averaged the input
data weighted according to inverse-square error, i.e.,
according to the prescription of least squares. We have
belatedly realized that it would have been just as easy

1 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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Data on Elementary Particles and Resonant States

Mesons
Important decays
PG 2 Frac- p or
Mass I(J° 7)CA Symb. r M » Partial  tion Q Pmax
(MeV) — =estab. (MeV) (BeV®) modes % (MeV) (MeV/c)
B 548.7 0(0-+)CtAr 1 <10  0.301 See tableS
+0.5 —f
w 782.8 0(1--)C-A- 1y 9.4 0.613 nTp~x° 86 369 327
0.5 p——f 1,7 e <1 504 366
Xscale = 1.8 neutral(n®y) 111 648 380
nta-y 3.2¢1 504 366
ete~ <0.3 782 391
php- <0.5 572 377
m2r 959  0(0-H1th, L)CtAT n <12 0.920 m2n large 131 232
2 i 2m <20 680 459
Conceivably strongly decaying 3w <30 540 427
1(JP*)C- or electromagnetic 47 <3 400 372
decay of G= -1 meson 6 <3 121 189
Ty ? 680 459
KiKi ~1000 May be just large KK scattering length, see listings of data cards.
¢ 1019.5 o(1--)c-at 1 3.1 1,040 K4K, 416 23 109
£0,3 —t Y £0.6 K K- 59+6 32 126
Xscale = 1,7 o <8 740 490
. . +3 <10 117 188
Suppressed by A=+1 approximation { :’TE‘,’Y i 885 501
£ 1253 o(2tt)ctat nll 100 4.571 aw large 974 611
+20 —— @ +25 4 8+6 695 547
RK ? 265 386
RKr 1410 <1(0-tpth ..)CfA- q 60 K*K large 25 126
- KR small 283 421
If we guess I=0, then G=+1 2 ? 1131 691
RK ? 422 503
3 ? 991 670
n 439.6 1(0--)ClA- g See table S
w0 135.0 p——mnoy
o 763 1(1~H)c At R 106  0.582 2n 100 483 355
4 p—3 Y +5 4q small 204 241
Xscale=1.5
A1 1090 >1(0"")C A" m 125 pm ~100 188 251
+? — H? +25 RK <5 G- forbidden for
May be just large pw scattering length odd £.if I=1
Only recently separated from A2
B 1215 -1(4tH 2‘)C£A+ L 122 1,476 o ~100 293 335
+18 H H —t +17 ™ <30 I forbidden for evenf
Xscale =1,9 RKK <10 G forbidden for event
4q <50 657 525
A2 1310 1(z+-)c:;A? wg 80 o ~70 408 418
— RK ~30+7 816 562
Only recently separated from A41(1090) nw seen 622 529
K* 4938 1/2(07)A" Kg 0.244 See table S
K°  498.0 ——
% 725 Existence not yet definitely established
K* 891 1/2(17)A"t K 50 0.794 K ~400 258 288
+1 — Y +2 Krnw <0.2 118 215
) Xscale=1.3 KT <0.2 27 82
Ke 1245 <3/2(1h)a- K 60 1.476 Kp strong -30 <0
+15  p—— ?? : +10 Ky ? 184 253
A. H. Rosenfeld, A. Barbaro-Galtieri, W. H.- Barkas, P. L. Bastien, J. Kirz, M. Roos

UCRL-8030 - Part I. June 1964.
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Baryons
Beam Important Decays
wp(MeV) P 2 Frac- p or
. or I(J") Sym- Mass T Mass Partial tion Q Pmax
Kp(MsV/c) —=estab. bol  (MeV) (MeV) (BeV)? mode (%) (MeV) (MeV/c)
) o 1/2(1/2%) N, 938.2 0.88 See table S
" n — 939.6 0.88
N*¥, (1480) 550 wp 1/2(1/2%) N 1480 ~240 2.19 N ~50 402 426
1/2 a
’ (MeV) p—————
N;;/Z(1512) 600 mp  1/2(3/27) Ny 1518 125 2.30 N ~80 440 454
—_— £ 10 +12 Nrw 301 408
N NT/2(1688) 900 wp 1/2(5/2%) NH 1688 100 2.85 N ~80 640 572
[— o N 7 471 538
Nj‘/z(zwm 1935 vp  1/2(9/2%) NHMI(2)2190  ~200 4.80 N ~30 11412 888
— 2 ? @ Ak 577 740
N’i/Z(ZTOO) 3265 7p  1/2 N 2700 ~100 7.29 1N large 1213 1115
. [— . ™ ~6 1622 1182
| N”3‘/Z(123S) 198 mp  3/2(3/2%) a4, 1236 125 1,53 N 100 160 233
—— 6 + 2
A N’;/Z(mzm 1347 7p  3/2(7/2%) A? 1924 170 3.70 N 34 842 722
— =K 237 430
N’_E,;/Z(Z%O) 2350 wp  3/2(11/2%) alll(2) 2360 ~200 5.57 N ~10 1282 988
—_— 2 ? °
A o(1/2%) Ay 1115.4 1.24 See table S
e .
Yg(1405) <0 Kp 0(1/27) Ag 1405 50 1.97 = 100 76 151
A . — Anw <1 10 69
Y;(iSZO) Kp 395  0(3/27) Ay 1518.9 16 2.31 S 557 190 266
(MeV/c) +—— +1.5 *2 RN 29+4 87 243
Anw 16+2 124 251
Yz(isis) 1040 Kp 0(5/2%) A{‘I 1815 70 3.29 RN 80 383 544
v [S— h2Rs <10 486 504
Amm <15 420 515
_____ An ? 451 344
= <0Kp 1(1/2%) =,  +1189.4 1.41 See table S
—t -1197.1 1.43
1192.4 1.42
Y7(1385) <0Kp 1(3/2%) Zg 1382.1 53 1.91 A 96x4 127 205
= P £.9 £2 pars 94 55 124
. Xscale=1.5 xscale=2.4
queem 715Kp 1( ) = 1660 44 2.76 RN ~16 225 426
- £10 £5 S ~32 328 383
A ~.6 ¢ 405 439
S ~33 188 321
Ak ~23 265 389
Y’;‘(nés) 940 Kp 1(5/2") = 1765 60 3.12 RN 60 343 508
—_— +10 +10 Aw- 510 517
% Zn Not yet resolved
Only recently resolved from Y(1815) A-rm} from Y5(1815)
T = 1/2(1/2%) =,  -1321 1.75 See table S
—_— 1314 1.73
= =%(1530) 1/2(3/2%) =, 1529.1 7.5 2.34 b ~100 73 148
Py +1.0 +1.7 .
p wave
l‘ =%(1810) 1/2( ) = 1810 ~70  3.27 =¥ ~45 141 225
. —_— £20 AK ~45 197 386
= <10 354 406
. =K <10 127 307
Q Q7(1675) 0(3/2%) Qé 1675 2.81 See table S
+3 .

A. H. Rosenfel:i, A. Barbaro-Galtieri, W. H. Barkas, P. L. Bastien, J. Kirz, M. Roos
UCRL-8030 - Part I. June 1964. '
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to weight them according to the prescription of maxi-
mum likelihood, and we may do this in the next edition.

When no errors are reported, we merely list the data
for inspection.

When inequalities are reported, we have on the first
iteration ignored that experiment; then checked to
see if the weighted average violates the inequality.
If so, we changed the input data from <x to x=w, or
from >x also to x4w.

x2 Scale Factor

When we calculate the weighted average (x), we
also calculate x2. If there are N experiments each with
properly estimated errors, normally distributed, the
average value of x? should be N—1. If x? is much larger
than N—1, we should probably not average the data.
So we plot an ideogram to help the reader decide which
data to reject. He can then make his own selected
average. However, if x? is not too 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 (x2/N—1)%=%scale”].
If this were true, then we could correct the calculated
error of the mean §(x) simply by multiplying it by
“scale.” The reader may wish to do this. This scaling
approach is already common practice in bubble-
chamber experiments, where track distortions are not
fully understood. For bubble-chamber data, it can be
justified. For this compilation, it has all the disad-
vantages of penalizing a whole class of students because
of one naughty child, but (like the schoolmaster) we
sometimes know of no other simple solution.

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= Eti/N,

where N is the total number of decays observed, and
¢; is the elapsed proper time for each decay.
Or alternatively he can report a rate

I'=N/Zt.

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 on mean life 7, with N
in the denominator, will be badly skewed. Accordingly
we have inverted all mean lives before averaging or
making ideograms.

Branching Ratios

We take the  as an example. We can think of only
four decay modes (partial widths) which should

Data on Elementary Particles and Resonant Stales 983

add up to 1009, i.e., P1(n—vyy), P2(—3r4n"yy),
P3(—rtrnY), and P4(—rtry).

Six different sorts of branching ratios have already
been reported, each involving different combinations
of Pl.+: P4 i.e.,

_neutral P14 P2
" charged P3+P4’

B 2v _ P1
* charged P34+ P4’

R2

J. Peter Berge has kindly provided us with a program
which makes a simultaneous best 2 fit of all P (where
i=1,2,3, -++) to the input ratios, and then calculates
an error matrix. We list the (Pi) and §(Pi) from this
program, where §(P:) are the diagonal elements of
the error matrix.

NOTES ON THE DATA CARDS

Most of the entries are self-explanatory. In the case
of bubble-chamber experiments on resonances, we
thought is useful to fill in the actual number of events
seen in the resonance peak—hence the second field
entitled “Events in Peak.”

Some of the data on the mass of the p, for example,
are followed at the far right by the enties 4, —, or 0,
depending on whether the experiment involved p¥,
p~, or p’.

If skewed errors are reported, as is often the case for
mean-life experiments, both the fields “error 4"’ and
“error —’” are used. If there is no entry in “error —,”
then the errors were symmetric.

Partial decay modes: For two-body decays our com-
puter program calculates the Q value, and the mo-
mentum of decay. For the three-body decays, it
calculates Q, and then calculates the maximum mo-
mentum that any of the three particles can have. The
numbers S—— or U-— in the far right-hand fields are
simply the mass codes of the decay products for this
program.

COMMENTS ON THE INDIVIDUAL PARTICLES

Stable Particles
Mass of the Electron

This is taken from Cohen and DuMond (COHEN 63).
Note that the electron mass estimate has increased
by about one part in 104

Mass of the Charged Pion

A series of experiments by Barkas, Birnbaum, and

- Smith (BARKAS 56) yielded

) 1y=0.148876-£0.00016.
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(The error here is a standard deviation; originally,
a probable error was quoted.)

Using the current proton mass value, we then have

m,=139.68+0.15 MeV.

These experiments also report a mass for the nega-
tive pion, but in view of the present evidence that the
stopping power of matter is not the same for negative
particles as for positive, the result for negative pions is
now rejected. A good measurement has, however, been
made by Crowe and Phillips (cRowE 54) by observing
photons from =~ capture in hydrogen:

mz=139.37+0.14 MeV.

These constitute the reliable direct measurements of
the charged pion masses. By assuming that the neutral
particle emitted in #* decay is massless, however, and
by measuring the momentum of the muon emitted in
pion decay, Barkas, Birnbaum, and Smith were able
to make another estimate of the pion—muon mass dif-
ference which apparently is more accurate. The meas-
urements obtained in two experiments are

Mmr—m,=34.0020.076 MeV,
and
Mar—my=33.8940.076 MeV,

average=33.94+0.05 MeV.

With this mass difference, and the muon mass quoted
above, one obtains the value listed in Table S:

mr=139.60+0.05 MeV.

Because the masses of all the heavier mesons, of the
unstable baryons, and of the strongly decaying states
all depend on the pion mass, the present situation in
which everything depends on a single ten-year-old
experiment is unsatisfactory, especially because the
current mass value is nearly two standard deviations
larger than the excellent measurement by Crowe and
Phillips.

The pion-to-proton mass ratio was carefully measured
and is believed to be reliable to the accuracy quoted
for it. The muon decay momentum, from which the
m—u mass difference is obtained, on the other hand,
was something of a by-product of the main experi-
ment. Consequently it was not measured many times

and with a variety of experimental arrangements, as .

it should have been had it then been considered of
prime importance. The two determinations from which
the present value are derived in fact differ by 0.11 MeV.
It is clear that a new, precise determination of the pion
mass is overdue.

Mass of the Neutral Pion

The 7~—x° mass difference has been measured with
a very good accuracy and the quoted error is too small
to affect the #° mass uncertainty, which is therefore
the same as that for the charged pion.

Mass of Charged K Mesons

Because the three-pion decay mode has a low Q value,
the K+ mass is best obtained from the measured ranges
of the pion decay products. The Q value adopted by
Cohen, Crowe, and DuMond (coHEN 57) need not
be changed because there has been no better new data:
it is Q=75.1140.14 MeV. This, with the mass of three
pions, gives Mx,=493.94-0.2 MeV. A measurement
of the K~ mass has been made with comparable ac-
curacy by Barkas, Dyer, and Heckman. They give

Mg—=493.7+£0.3 MeV.

We take for the mass of the charged K meson 493.84-0.2
MeV.

Sign of the Ki— Ky Mass Difference

According to the experiment performed by Meisner
et al. (MEISNER 03), K, is heavier than K;.

Mass of the Proton

This report does not undertake any new re-evalua-
tion of the fundamental physical constants. We quote
the National Research Council Committee on Funda-
mental Constants (COHEN 63) for the proton mass
and other equally basic data. Even such well-known
quantities are, however, still in a state of flux. When
the current values are compared with those in the book
of Cohen, Crowe, and DuMond (coHEN 57), for ex-
ample, the electron charge is found now to be larger
by one part in 40 000 and the electron mass is larger
by 9 parts in 105 Although none of the changes is
serious for most work in high-energy physics, the
proton mass has been readjusted upwards by 0.043
MeV to a point where it affects the A mass.

Mass of the Neutron

Here we use the neutron—proton mass difference, the
error in which is too small to affect the neutron mass.
Taken together with the new proton mass, this number
gives the quoted neutron mass.

Mass of the A Hyperon

The A mass from emulsion measurements has been
recently reviewed (BEHOWMIK 63). This is combined
with hydrogen bubble-chamber measurements (BALTAY
62) (ARMENTEROS 62). The weighted average obtained
was

M,=1115.354-0.11 MeV.
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In view of the readjusted proton mass, we quote it as
M;=1115.404-0.11 MeV,

which is about 0.04 MeV higher than our value of
1115.36 quoted in the preceding edition of UCRL-8030.

Masses of the Charged = Hyperons

These come from Barkas, Dyer, and Heckman
(BARKAS 63) and from Burnstein ef ¢/. (BURNSTEIN 64).

The errors are largely systematic and reflect the
uncertainty in the = and K masses as well as in the
hydrogen and emulsion range-energy relations. The
raising of proton and pion masses has a slight effect
in the 2 masses.

Masses of Cascade Hyperons

These are-affected to the extent of 0.04 MeV by the
revised mass of the A.

Branching Ratios of the n Mesons

The neutral decay modes of the 5 have so far been
resolved experimentally only into “2y”” and “non-2vy”.
For the latter, the most likely candidates are 3#° and
7%y, both of which are electromagnetic decays of
amplitude ¢? with comparable phase space. However,
we have the theoretical prejudice that 3#° should be
rather close to (£)wtm =% Accordingly all experi-
mentalists have assumed that the ‘“non 29" decays
represented six photons coming from the decay of 3#?,
and calculated their detection efficiency on this reason-
able hypothesis.

Unstable Mesons

Difficulties with Assignment of the Approximate
Quantum Number A to the A2 Meson

The two dominant decay modes of A2 seem to be
er and KK, roughly in the ratio of 7/3. But pm has

A=—1, KK must of course have 4=-1. This seems
to be the only meson for which the 4 approximation
fails almost completely. Even if the approximation
turns out to be good for low mass, it apparently be-
comes poor for these heavier mesons.

21 Decay Mode of the K \K1 Enhancement

The K,K; enhancement (be it an actual resonance
or a large s-wave scattering) probably has a two-pion
mode, but even if the #r/KK branching ratio were as
large as 1/1 the two-pion mode would not yet have
been detected. The explanation is that the production
of K;K; is very small compared with the production
of pion pairs. Thus Alexander e al. (ALEXANDER 62)
reported a K;K; peak containing about 30 visible events.
For their path length of 10 events/ub, if we assume that
there exists a O™+ state X° that decays into KiKj,
K;K,, and K=K= in the ratio of 1:1:2, and that K;1K;
pairs are seen only § of the time, this still corresponds
to X° production of only &30 ub.

Now the cross section for the reaction mp==nrtr—
induced by pions of the same momentum (about 2
BeV/c) is 5 mb, and 1% of these pion pairs have an
invariant mass in the X° region (1000450) MeV.
For the purpose of this discussion this means that the
two-pion background in the K region is 500 wb, or
15-fold larger than the signal, and explains why interest-
ing upper limits in the #x/KK ratio are experimentally
inaccessible.
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Stable Particles

DATA FOR TABLE S (REFERENCES AT LOWER RIGHT)

- (o] VENT QUANTITY EHROR® AROR - EFERENCE YR TECHN -
(GALTIERT,ROSENFELD JUNE/64) o oRe  EARGR uerene ecniaue

DATA FOR TABLE S ON STABLE PARTICLES

A
STABLE MEANING IMMUNE Tu STRUNG DECAY * INDICATES DATA IGNURED BY PAOGAANS

9 PIO LIFETIME (UNITS L0ee-l6)

CUBE LVEXT QGUANTITY ERRURS ERRUR- WEFERENCE YR TECHNIOUE. sor 76 1.9 0.5 0.5 GLASSER 61 EMUL
L PEAK S 9T 44 1.9 1.3 0.8 SHME 62 emuL *

« INOICATES DATA IGNURED BY PRUGRAMS : :; ;: §:.’ clp:; ;:g H)Sg: :: E::t

I E-NEUTRING (0sde1/2) S 9r 1.0% 0.18 0.18 VON DARDEL 63 CNTR

y S 9T 47 1.25 0.57 0.45 EVANS 63 EMUL

S 1M e LSS THAN 0.25  LANGER 52 CNTR
S 1% e LESS THAN 0.15  HAMILTON 53 CNTR o
S v e LESS THAN 0.55 +UR- 0.28 FRIEDMAN 5A CNTR : Zp; 5:3 }:;ﬂ :e‘:’-‘l;nuu igz gs o
s 903 P10 INTO 4ELECTRONS S 35 35 35 3
2 MU-NEUTRIND  (0,9=1/2) 9 ACUTRAL PICA BKANLHING KATIGS
sam e oress a0 TUTNEUISNT MeRkas se emu S 9Rla  PIG INTL (5ARMA Fe E=)/(23A%4A) 2371010
Soe¥ e LESS ThAy 4.0 VULZIAK 59 CNIR S st anor SRy EaTIL 154 baalids 61 hat
S 9kl 27 0.6117  L.UGS PUDASLY AN HBC
3 ELECTRON (0.5,4=1/2)
e 3 ELECTRON MASS (MEV)
Y 0.511006  0.000002 COHEN 63 RVUE
REFERENCES FUR TABLE S ON STABLE PARTICLES
4 MUON  (106,321/2) IOENTIFIC. YR AUTHORS JOUR.VOL PAGE YR INSTITUTION cov
/J— 4 MUON  MASS (MEV)
- i =1/
S 4v 105,659 0.002 FEINBERG 63 RVUE v 1 E-NEUTRING  10,J71/2)
LANGER SR CNTR L M LANGER o RJD MOFFAT PR 88 689 52 INDIANA s 1
4 MUON LIFETIME (UNITS 10ee-6) NAMILTON 53 CNTR D R HAMILTON + PR 92 1521 53 PRINCETON 51
RIEOVA G SMITH PR 109 2214 58 B N L 51
s 41 2.200 0.015  0.015  FISHER 59 CNTR FRIEONAN 58 CNTR L FRIEOWAN + L G SHI
s &1 2.211 0.003  0.003  MEITER 60 CNTR
s 41 2.225 0.006  0.006  ASTBURY 60 CNIR WU-NEUTRINO (059517
5 41 2.208 0.0064  0.006  TELEGDI 60 CNTK 2 MU-NEUTRI e1r2)
s &1 2.203 0.004  0.004  LUNDY 62 CNTR BARKAS 56 EMUL W H BARKAS + PR 101 778 S6 L R L s 2
9 CNTR 4 DUDZIAK PR 116 336 59 LR L 52
S o1 2.198 0.001  0.001  FARLEY 02 CNIR DULZIAK 59 CNTR 4 DUDZIAK +
S &t 20202 0.003  0.003  ECKHAUSE 62 CNTR
s a1 2191 0.002  0.002  MEYER 63 CNTR e 3 ELECTRON 10.5,021/2)
@ MUON PARTIAL UECAY MUDES CuHEN 63 KVUE £ R COMEN ,JWM DUMUND  KEPORT TUPAP 63 RVUE s 3
s 4P1L MUUN INTO £ (E-NEU) (MU-NEU) s 3518 2
S 4P2 MUON INTU E 2GAMMA S 35 0S O
S «p3 “UON INTU 3ELECTRONS S 35 35 3 & WUON (10602172}
S are HUUN INTO £ GAvMA s3so0 FISHER 59 CNTR J FISHER ¢ PAL 3 349 59 CEUN s e
ASTRURY 60 CNTR A ASTBURY + ROCH 60 562 60 LIVERPUOL S e
4 MUON  BRANCHIWG RATIUS DEVONS 60 XRAY S DEVUNS + PRL 5 330 60 CULUMAIA S 4
ATHRUP ¥ J LATHRUP + NC 17 109 60 CHICAGO S e
S 4/le  MUON INTO Ee2GAMMA (IN UNITS OF 10se-5) (p2)7tP1) tAThage o0 XRAY 3 LATumor NC 17 114 60 CHICAGO S«
s 43l LESS THAN 1.6 FRANKEL 1 63 SPRK REITER 60 CNTR R A REITER ¢ PRL 5 22 60 CARNEGIE s 4
3 ™®” RUCH 60 713 60 CHICAGU S e
S 4¢2e  MUON INTD 3¢ (IN UNITS OF 10se-7) tp31/(P1) TELEGLL 60 CNTR v L TELEGDI neo Tl
S 4r2e  LESS THAN 5.0 PARKER 1 62 CNTR :
CHARPAK 61 CNTR G CHARPAK & PRL 6 128 61 CERN s e
S 4R2e  LESS THAN 1.3 ALIKHANOV 62 SPRK ENTR O P SON & R 7 129 61 CuLUMBIA S 4
S 4Kl2e LESS THAN 1.5 FRANKEL 2 63 CNIR HUTCHINSUN 61 CNTR D UTCHINSON t 12 1
S 4K2Ze  LESS THAN 1.45  saBaev 63 SPRK ALIKHANGY 62 SPRK & I ALIKHANUV ¢ CERN %23 62 1TEP s 4
HARPAK 62 CNTR G CHARPAK + L 1 16 62 CERN s 4
S 4%3e  MUUN INTU E+GAMMA (IN UNITS OF 10ee-8) (P41/1P1) ey 62 CNTR F J M FARLEY + CERN 62 415 62 CERN S 4
S 4eis  LESS THAN .2 FRANKEL | 63 SPRK LUNDY 62 CNIR R A LUNDY PR 125 1686 62 CHICAGO s 4
S 4n3e LESS THAN 0.6 PARKER 2 64 SPRK PARKER 1 62 CNTR S PARKER, S PENMAN NC 23 485 62 EFINS s 4
HAP RC I HAPIRO & PR 125 1022 62 COLUMAIA )
+ W CHAKGED PION (140,JPG20-=) 1=l SHAPLRC 62 RVUE 5 SHAPl
T BABAEY 63 SPKK A | RABAEV + JETP 16 1397 63 ITEP s 4
8 CHARGED PI MASS (MEV) TCKHAUSE 63 CNTR M ECKHAUSE PR 132 422 63 CARNEGIE s &
FEINRERG 63 KVUE G FELNBERG, LM LEDEKMAN ARNS 13 431 63 RVUE s«
s ne e elg e 0.1% CRoue 34 CNTR - FRANKEL 1 63 SPRK S FRANKEL + N 27 834 63 PEN + LKL s e
S HM e 139.6% 0.15 BARKAS 56 EMUL + FRANKEL 2 63 CNTR S FRANKEL + PR 130 351 63 PEN ¢ LRL S &
3 MEYER 63 CHTR S L MEYER PR 132 2693 63 COLUMBIA s .
8 PLe MUs MASS DIFFERENCE (MEV) PARKEA 2 64 SPRK PARKER, ANDEWSUN,RAY PR 133 8768 66 EFINS s 4
s 8C 34.00 0.076 BARKAS 56 EMUL
s W 33,49 0.076 BARKAS 56 CMUL .’ri 4 CHARGED PION (14044PG=0--) 1zl
8 CHAR.PI LIFETIME (UNITS 10
CRAWE 54 CHTR K M CROWE,RM PHILLIPS PR 96 470 56 L R L s 8
s At 25.6 0.5 0.3 CROWE BARKAS 55 £MUL BARKAS,BIRNBAUM,SMITH PR  10L 778 56 L R L s 8
2 g: #Coo i:-:f g.:z g.;z ::S'E‘L'S‘M CRUNH 57 KVUE K M CRUWE NC 5 541 57 STANFORD s 8
. . . S TAGN v A M MUCHNICH PR 112 1779 58 RUME s 8
a. s CASTAGNCLI 54 EVUL C CASTAGNOUI,M MUCHNICH
ANDERSCN 60 CNTR M L ANDERSON + PR 119 2050 60 EFINS s ®
B CHARGED PION PARTIAL DECAY MODES ASHK N 60 CNTR J ASHKIN + NC 16 490 60 CERN sy
BACASICW 62 CNTR'R AACASTOW + PRL 9 400 62 L R L s 8
S CuARLPION INTO € (ENEDS | S35t B b S A sR” 135 1022 ss COlumaia- e
. A - 2 ] 5 R PR 25 1022 62 COLUMBIA S
s 893 CHARLPIUN INTO MU (MU-NEU) GAMMA s 45250 SHAPING 62 KVUE G SHAPIRD ! ¢
S 8Ps CHARCPIUN INTO P10 E (E-NEU) 595 35 1 cring 63 CNIR J B CZIRR PR 130 341 63 LR L ss
DEPUMMIER 63 CNTR P LEPOMMIER ¢ PL 5 61 63 CERN s 8
8 CHARGED PION BRANCHING RATIOS DUNAITSEV 63 CNTR & F DUNALTSEV ¢ BNt 344 63 JINR s s
S sRle  CHAR.PIUN INTU MU NEU GAMMA (UNITS 10we-4) (P31/(P1)
BARTLETT 64 SPRK D RARTLETT ¢ RAPS 9 71 64 COLUMAIA s 8
S Bxl 26 1.24 0.25 CASTAGNOLE 58 EMUL DI CAPUA 64 CNIR E DI CAPUA + PR 13381333 66 COLUMBIA s 8
S Ak2e  CHAR.PIUN INTU E NEU (URITS 10ee-4) tp2)/1P1) o
S w2 1.21 0.07 ANDERSON 60 CNTR AL © pG=0-=) 1=l
s 332 1.247 0.028 Ol CAPUA 64 CNTR {4 9 NEUTRAL PION  (135,4PG=0
S #R3e  CHAX.PIUN INTU PIO E WEU (UNITS 10ee-8) (P41/1PL). PANUESKY 51 CNTR PANUFSKY,AAMUDT,HAULEY PR 81 565 51 L R L s 9
S Ry 10 2.0 0.6 BACASTOM 62 CNTR CASSELS 53 CNTR J M CASSELS + pPS T4 92 59 s 9
S 8R3 52 1.15 0.22 DEPGMMIER 63 CNTR CHINUWSKY 54 CNTR W CHINOWSKY,STEINBERGER PR 93 586 56 COLUMBIA s 9
Sy 40 130 0.35 DUNATTSEV 63 CNTR HADDOLK 59 CNTR R P HADDOCK PRL 3 47859 LR L s 9
S 83 0.v6 9-23, BARTLETT 64 SPRK 29 CNTR P WILLMAN & NC. 14 887 39 s 9
o 9 'NEUTRAL PION (135,JPG=0--) 1[=1 oo et WINTL SETe AL 75% hu JINK >y
/] 61 WIC 4 P osARILL be 121 275 6l COLUVELASUNL > 9
9 PI MASS DIFFERENCE (PLe=)-(PI0)(MEV) ceAssER 61 LMUL R © GLASSER o PR 123 1014 61 NAVAL RES 52
. PR 125 1024 62 L R L N
s 9t 4.59 0.01 PANOFSKY 51 CNTR ¢ SHHE 62 TMUL H SHWE ¢
s an 4.59 0.01 CHINUNSKY 5& CNTR - TIETGE 62 EMUL J TIETGE PR 127 1324 62 M PLANCK s 9
on piged E e e hm - czi4g 63 CNTR 3 B CLIRR PR 130 341 63 L R L s 9
s un 455 0.07 CASStLs 39 cmrn EVANS 63 EMUL D EVANS, J MULVEY SIENA 477 63 OXFURD s 9
) - : : KULLER ©3 EMUL E L KULLER ¢ NC 27 1405 63 STEVENS .
; " . PETHUKHIN 63 CNIR VI PETRUKHIN,PRUKOSHKIN SIENA 208 63 DUBNA
S 4.6056  0.0055 CZIRR 83 CNTR N M
Sy poged 003 CETRUKHIN 63 Cuth - VON DARDEL 63 CNTR G VON DARDEL + oL 4 51 o) CERN s

1 E-NEUTRINU MASS (KEV)
9 NEUTRAL PION PARTIAL DECAY MUDES
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(GALTIERI JRUSENFELD JUNE/64)

DATA FOR TARLE S ON STABLE PARTICLES
STABLE MEAUING IPMUNE TU STRUNG DECAY

CUDC EVENT QUANTITY ERRUR+ ERRUR=~ REFERENCE YR TECH SIGN
I PEAK
o INDICATES DATA IGNORED BY PRUGRAMS
+ 10 CHARGED K (494,4P=0-) (=172
-
K 10 CMARGED K  MASS (¥EV)
stow 493.9 0.2 COMEN ST RVUE +
Stom 493.7 0.3 BARKAS 63 EMUL -
10 CHAR.K LIFETIMG (UNITS 10se-8)
stot 0.95 0.36 0.25 ILOFF 56 EMUL
sior 1.211 0.026  0.026  FITCH 57 CNTR
sior 1.221 0.015  0.015  ALVAREZ 57 CNTR
SloT 52 1.60 0.3 0.3 EISENBERG 58 EMUL
stot 1.21 0.06 0.06 BURROAES 59 CNTR
S10T 33 1.38 0.26 0.24 FREDEN 60 EMUL
sior 51 1.27 0.36 0.23 BHOWM K 61 EMUL
slor 293 1.3l 0.08 0.08 NORDIN 61 H BC
stor 1.25 0.22 0.17 WARKAS 61 EMUL
siof 1.231 0.011  0.011  BOYARSKY 62 CNTR
10 CHARGED K PARTIAL DECAY MUDES
<toe1 CHAR. K INTO MU (NEU) x W2 s 4s 2
stop? CHAR. K INTO PI PIO K PL 2 s 8s 9
SioP3 CHAR, X INTO Pl Ple PI~- TAU S as 8s 8
s1004 CHAR. K INTQ PI 2010 TAU PRINE s 8s 95 9
S10PS CHAR, K INTU MU PIO HEU K MU 3 S 45 95 2
sioPe CHAR. X INTO E P10 NEU XE 3 $ 35951
siorr PUSIT.X INTU PI+ Pl=- E+NEU K E+ & S 85 8S 35 1
s1ope PUSIT.K INTu PLs Ple E-NEU X E- & S 8585351
10 CHARGED K HKANCHING RATIOS
SIOMLe  CHAR. K INTU MU NEU (MU2} (UNITS 1088-2) (PLI/TOTAL
Storl 58.5 3.0 BIRGE 56 EMUL ¢
SI0K1 56.9 2.6 ALEXANDER ST EMUL +
S1oxl 64.2 1.3 RUE 61 XBC ¢
S1orl 83.0 0.8 SHAKLEE 64 XAC +
S10k2e  CHAR. K INTQ PI P10 (P12) (UNITS 108e-2) (P2)/TOTAL
SLok2 2101 . BIRGE 56 EMUL +
stua2 23.2 2.2 ALEXANDER 57 ENUL +
sior2 18,6 0.9 ROE 61 XBC ¢
S10R2 22.4 0.8 SHAKLEE 64 XBC «+
S10%3s  CHAR, K INTU Pl Ple PI-(TAU) (UNITS 10ee-2) (P3)/T0TAL
S10R3 5.6 0.4 8IRGE 56 EMUL ¢
Sioa3 6.8 vk ALEXANDER 57 EWUL +
S10%3 5.2 0.3 TAYLOR 59 M -
S10k3 5.7 0.3 ROE 61 XB8C
S10k3 5.1 0.2 SHAKLEE 64 XRC ¢
SL0R3 2332 5.52 0.13 CALLAMAN 64 XBC +
S10R4e  CHAR. K INTO PI 2P10 (TAU PRIME)(UNITS 10ee-2)  (P4)/TOTAL
S10k4 201 0.5 BIRG! 56 EMUL +
s10 2.2 0.4 ALEXANDER 57 EMUL
S10R& 1.5 0.2 TAYLOR 59 EMUL ¢
S10r4 1.7 0.2 ROE 61 X8C ¢
Stone 1.8 0.2 SHAKLEE 66 XBC +
SI0RSe  CHAR. K INTG MU PIO NEU (MU3) (UNITS 10es-2) PS)/TOTAL
S10RS 2.8 1.0 BIRGE 56 EMUL +
RITEL Y 5.9 1.3 ALEXANDER 57 EMUL +
S1GKS 2.8 0.4 TAYLOR 59 EMUL ¢
S10KS 4.8 0.4 ROE 61 XBC
S10RS 3.0 0.5 SHAKLEE 64 XBC
S10R6s  CHAR. K INTO E PIO NEU (E3)  (UNITS 108e-2) P6)/TOTAL
S10KS Sel - ALEXANDER ST EMUL +
s1uxe 3.2 1.3 BIRGE 56 EMUL +
Slore 5.0 U.5 ROE 61 X8C ¢
S10R6 4.7 0.3 SHAKLEE 64 XHC +
SLOR7s  POSIT.K INTU PIs Pl= E+ NEU  (UNITS 10se-5) (P7)/TOTAL
S1037 11 2.3 1 BIRGE 63 FHC +
S10RT 75 4.3 0.9 BIRGE 64 FBC +
S10<3e PUSIT.K INTO PI+ Ple E~- U (UNITS 10es-5) (PB)/TOTAL
Siokgs 0 0.1 UR LESS BIRGE 64 FBC +
310R9s  CHAR. K INTO (MU P10 NEU/(PI PL+ PI-) (PS)/(P3)
51029 1220 O.61 0.05 wisi 54 PBC
Ko Il NEUTRAL K (JPsO-) 12172
11 KO=K CH. MASS DIFFERENCE (MEV)
s11c 3.9 2.6 ROSENFELD 59 HBC =
suie - Se4 1.1 CRAWFORD 59 HBC +
Kl 12 KOl LIFETIME (UNITS LOee-10}
st2r 90 1.07 0.13 0.13 sOLDT 58 CC
st 62 v.sl 0.23 0.15 BROWN 58 PAC
st 29 v.se 0.35 0.19 COUPER 58 CC
s121 39 1.5 0440 0.25 BLUMENFELD 58 CC
s121 259 1.06 0.08 0.06 EISLER 58 PBC
s121 512 0.9¢ 0.05 0.05 CRAWFORD 59 HBC
S12T 63 1.09 0.18 0.15 WUMEN 60 CC
S121 500 0.90 0.05 0.05 GARFINKLL 62 HBC
S121 378 0.96 0.0 0.05 BERTANZA 62 HBC
S121 2500 0.835 0.025  0.025  GOLDEN 62 HBC
S121 600 0.8 0.06 0.04 WOJCICKT 63 HEC

CODE EVENT QUANTITY. ERKURS
1IN PEAK

ERRUR~=

® INDICATES DATA IGNORED BY PRUGRAMS

REFERENCE

Data on Elementary Particles and Resonant States

YR TECH SIGN

987

12 KOl PARTIAL DECAY MODES
s12p1 KOl INTQ Ple PI- s 8s 8
s12p2 KOL INTA PIO PIO $ 959
12 KOl BRANCHING RATIOS
S12R1e KOL INTU (PL+ PI-1/TOTAL {P1)/TOTAL
S12R1 0.68 0.09 CRAWFURD 59 HBC
S12R1 9.70 0.18 CULUMBIA 60 HBC
S12R1 0.74 92.07 ANDERSON 62 HBC
S1212e KOl INTO (PLO PIO)/TVOTAL (P2)/TOTAL
S1232 0.27 O.11 CRAWFURD 59 HBC
1282 0.26 0.06 BAGLIN 60 PBC
S12R2 0.30 0.035 BROWN 61 XBC
S12R2 1066 0.335 0.014 BRUWN 63 X8C
S12R2 198 0.288 0.021 CHREVIEN 63 PBC
KEFERENCES FUK TABLE § UN STABLE PARTICLES
IDEUTIFICe YR AUTHCRS JUUR.VOL PAGE YR INSTITUTIUN coo
K- 10 CHARGED K (494,JP=0-) [=1/2
B1RGE 56 EMUL R W HIRGE + NC 4 834 56 LR L 319
ILOFF S6 EMUL € L ILOFF + PR 102 927 56 L R L s10
ALEXANDER ST EMUL G ALEXANDER + NC 6 478 57 DUBLIN S10
ALVARcZ 57 CNTR L W ALVARDZ UCRLE030 ST LR L S10
COHE ST RVUE € R COMEN,CRUWE,DUMOND FUND.CUNS.PHYSST RVUE s10
FITCH ST CNTR vV FITCH UCRLA3030 ST PRINCETON Siv
EISCHBCAG 58 LMUL Y EISENBERG + e 8 663 53 BERN sto
BURROWES 59 CNTR H C BURRUWES + PRL 2 1T sIm LT S10
TAYLOR 59 L¥UL S TAYLOR + PR 114 359 59 COLU¥BIA S10
FREDEN 60 EXUL S C FREDEN + PX 118 564 60 L R L LIV s1o
HARKAS 61 EMUL W H BARKAS + PX 124 1209 61 L R L s10
AHUWM LK 61 EMUL B RHOWMIK + e 20 K57 61 DELMI S1G
NOROIN 61 HBC P NORDIN JR PR 123 2168 61 L R L sto
ROE 61 XRC 8 P RUE + PRL 9 346 61 MICHIGANSLRL 510
AOYARSKY 62 CNTR A M BUYARSKY ¢ PR 128 2398 62 M 1 ¥ si0
BARKAS 63 EMUL BARKAS,DYER,HECKMAN PRL 11 26 63 L R L S1u
BIRSE 63 FRC KR W BIRGE + PAL 11 35 63 LRL4WISCON®BARL $10
BIRGE 64 FBC R W BIRGE + DUBIA 64 LRL*WISCUN+BARI S1C
6IS1 64 PBC  BIST,BURREANI,CESTER ¢ PRL 12 490 64 TORINO 10
CALLAHAN 64 XRC CALLAHAN,MARCH,STARK SUBM. PR JUNE 66 WISCUNSIN S10
SHAKLEF 64 XBC F S SHAKLEE + BAPS 9 34 66 MICHIGAN S10
QUANTUM NUMBERS DETERMINATIONS NOT REFERRED TO IN DATA CARDS
BLULK 62 HEBC oLOCK,LENDINARA,MONART CERN 371 62 WWEST4BOLUGNA  S10
Ko 11 NEUTRAL K (JP=0-) (=1/2
CRAWFURD 59 HHC F S CRAWFURD + PaL 2 1259 LRt st
RUSENFELD 59 HBC RUSENFELD,SULMITZ,TRIPP PRL 2 110 %9 LR L sit
K i 12 X0l (4P=0-) 1=1/2
BLUMENTELU 58 CC H BLUMENFELD ¢ CERN 272 58 COLUMBIA s1e
BULDT 58 CC E BOLDT + PRL 1 15058 » 1 T s12
RRUWN SR PBL J BRUWN + CERN 272 58 MICHIGAN s12
COOPER 53 CC A COUPER + CERN 272 53 JUNGFRAU s12
EISLER 58 PHC F EISLER + CERN 272 53 COLUMBIA s1e2
CRAWFURD 59 HBC F S CRAWFURD + PRL 2 266 59 LR L s12
BAGLIN 60 PRC  C BAGLIN + NC 18 1043 60 ECOL.PULYT. s12
BIRGE 60 PHC R W BIRGE + ROCH 60 601 60 L R L s12
BUWEN 60 CC T BUWEN + PR 119 2030 60 PRINCETUN s12
COLUMBIL 60 HBL REPORTED VIA M SCHWARZ ROCH 727 60 COLUMBIA Sz
MULLER 60 PBC F MULLER + P2 4 41H 6D L R L s12
BRUWN 61 X8C J L GROWN + NC 19 1155 61 LRL4MICHIGAN 312
FITCH 61 CNTR V L FITCH + NC 22 1160 61 PRINCETUN s12
GOuo 61 PBC R H GUUD + PR 124 1223 61 L R L s12
ANDERSGN 62 HRC J A ANDERSON + CERN 636 62 LR L s12
BERTANZA 62 11BC L BEKTANZA + PREPR INT 62 ARUDKHAV. Si¢
CRAWFURD 62 RVUE F S CRAWFURD CERN 827 62 RVUE s12
GARFINKEL 62 HUC A F GARFINKEL NEVISL04 62 COLUMRIA s12
GULDEN 62 HRC R L GOLDEN CERN 839 62 L R L 12
BRUWN 63 XBC  J L BROWN + PR 130 169 63 LRLOMICHIG $12
CHRETLEN 63 PBC M CHRETIEN + PR 131 2208 63 BRA+BRU+HAROMIT S12
MOJCICKE 63 HBRC S G WOJCICKE PRIV conm 63 LR L 12
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Stable Particles (Continued)
(GALTIERI ,RUSENFELD JUNE/64) CUDE EVENT QUANTITY ERRURe ERRUR-  KEFERENCE YR TECH SIGN
IN PEAK
OATA FOR TABLE S ON STABLE PARTICLES
STABLE MEANING [MMUNE TO STRONG DECAY © INDICATES DATA IGNURED BY PROGRAMS
16 PROTON (938,J21/2) I=1/2
COD: £VEIT UANTITY ERRORe  ERRUR-  REFERENCE YR TECH SIGN p
N PcAK 16 PRUTUN MASS (MEV)
0 S16M 938.256 0.00% COMEN 63 RVUE
© INDICATES DATA IGNURED BY PRUGRAMS
K 16 PROTON LIFETIME (UNITS 10%e26 YR)
2 13 K02-KOl MASS CIF.(UNITS UF 1/TAUL)
S16T & OVER 1.5 BACKENSTOSS60 CNTR
S130 o nu sm-a Gk MASS DIFF.,SEE MEISNER 63 S16T »  OVER 1.0 GIAMATY 62 CNTR
St3n .3 FLTCH 61 CNTR
s13u o b v.29 0.21 [0 61 PBC
S13D 1.5 0.2 CAMERINT 62 PAC 17 NEUTRON (939,4s1/2) [s1/2
SUI o 48 0.6 0.6 CRAWFURU 64 HAC n
S1iu 0.47 0.15 0420  CHRISTENSUNG3 SPRK' 17 NEUTRON-PRUTUN MASS DIF.(MEV)
Slsu 0.78 $:18 AUBERT 64 PBC
st -he . Fostt o4 SPRK s170 1.2939  0.0004 BONDELID 60 CNTR
13 K02 LIFETINE (NANOSEC) s170 1.2933  0.0001 SALGO e
.
S13T ASSURED [S=DU AND DELTA 12172 CRAWFURD 59 HBC 17 NEUTRUN LIFETINE (UNITS 10003}
SIST 36 81.0 32.0 24.0 BARDON 58 CC
S13F 15 si.0 2620 13.0 DARMON o2 FBC S17T 1.01 0.03 0.03 SOSNOVSKIJ 59 PILE
S137 5440 6.0 FUSIT 64 SPRK
13 K02 PARTIAL DECAY MODES .
s1pP1 K02 INTG 3P10 S 95 95 9
s13r2 X02 INTU P+ PI- PIU S 85 85 9
S1303 K02 INTG P MU 4EUTRIND S 85 45 2
S13P4 X2 ILTC PI E HEUTRINU S 85 35 1
S13vs Ku2 INTU Pl PI- s 858
13 K02 BRANCHING RATIOS
Siirle X2 INTU (P10 P10 P10)/CHARGED (PL)/(P24P34P4)
sisul 0.38 0.07 ANIKINA 62 cC
St3<2e X02 I4Tu (PI+ Pl- P10)/CHARGED (P21/(P2+P34P4)
S13%2 320 0.185 0. 0.034  ASTIER 61 CC
S13k2 304 0.13 .oz CERN+ETH 63 CC
S13k2 472 0.157 0.03 LUERS 64 HBC
REFERENCES FUR TARLE S ON STABLE PARTICLES
S13<3e Ku2 INTU (P1 My NEUTRINU)/CHARGED (P3)/(P24P3+P4)
S13R3e 304  D.18 CERNGETH 63 CC IDENTIFIC. YR AUTMORS JOUR.VOL PAGE YR INSTITUTION cou
S13%3 479 0.356 LUERS 64 HAC
S13R4w K02 INTU (P1 E NEUTRINO)/CHARGED (P4)/1P24P34P4)
S13K4e 304 0,69 0.03 CERN+ETH 63 CC 13 K02 (JP=0-) (=1/2
SI3R4 477 0.487 0.05 LUERS 64 HBC 2
S13K5e KN2 INTU (Pl E NEUMN/((PI E n[ulolpl uu NEU)I {P4)/7(P3eP4) BARDUN 58 CC M BARDON ET AL ANP S 156 58 COLUMBIA s13
SI3K5 320 0.415 0.120 1cc CHAMFURD 59 HBC kS SRANFURD PRL 2 38159LRL s13
ASTIEK 61 CC A 1 227 61 ECOLE POLYT. 513
S13k6e K02 InTulPLe PI- PIO)/TUTAL (P2)/TOTAL FITCH 61 CNTR v L vacn.pmnu&.nalmsnc 22 1160 61 PRINCHLOSALA.  $13
SL3KE 16 0.18 u. STERN 64 HBC GouD 6l PBC K H GUOD + 124 1223 61 LR L s13
NEAGU 61 CC L NEAGU + mu. 6 552 61 HMNR- (MUSCUN)  S13
S13x7e uz llﬂulLkP'luN P1 NEUTRINU)/TOTAL (P3+P4)/TUTAL
SLIKT 14 0.17 ALEXANDER 62 HBC ALEXANCER 62 HBC G ALEXANDER o PRL 9 6962 LNL 513
ANIKINA 62 CC M H ANIKINA + CERN 452 62 DUBNA $13
CAMERINI 62 PAL U CANMERINI + PR 128 362 62 WISCONSIN#LRL  S13
S13R9e X0Z INTU (PI¢ n ) 7CHARGED (P5)/(P24P3eP4) DARMUN 62 FBC J DARMON,ROUSSET,SIX pL 3 57 62 €EP si3
S13K9e O 0.C1 WR L NEAGU 61 CC
S1329¢ 0 0.015 LR L:ss LUERS 64 HAC CERN#ETH 63 HBL CIRNGETH SIENA 25 63 CERNSETH 13
DATA 0T USED, TUTAL LEPTONIC WATES vunnlu.. BUT MU3/E3 SURPRISINGLY SMALL
CH{ISTENSON 63 SPRK J M CHRISTEWSON ¢ T4 63 PRINCETUN s13
16 ETA (549,JPG20-4) 120 JUVANUVICH 63 SPRK J V JOVANUVICH o n“ 42 63 BNL/¥D st3
77 METSHER 63 HAC G W SEISNER,CRAWFURD®  BNL 67 63 L R L s13
14 ETA MASS (MEV)
AURERY 64 PBC 3 AURERT + PREPRINT 64 ECULE POLIT. s13
S14® 53 547.0 1.2 BASTIEN 62 HBC CRAWFUKD 66 HBC (.nuruur)s.cul.ukﬂ."HSNER&APS 9 443 66 L s13
SI4M 35 546.0 4.0 PICKUP 62 HBC FuJtlL 64 SPRK T FUJIT + 34 9 442 64 BNL + MARYLAND SI13
SI4¥ 91 56A.u 1.0 ALFF 62 HBC LUELS 64 HBC D LUERS ¢ vn 13381277 664 B N L s13
S14r 50 546.0 TUUHIG 62 HBC STERY 64 HAT U STHRN + PRL 12 439 64 WISCONSINSLRL  S13
Slem 549.3 2.9 DELCOURT 63 CNIR
S14M 143 549.0 0.7 FUELSCHE 64 HBC
14 ETA (549,JPG=0-+) 120
14 ETA WIDTH (NEV) .
Slaw o 53 12 UR LESS BASTIEN 62 HAC PEVSVER 61 HBC A PEVSNER + PRL T 421 61 HOPKINS/N=WSTRN S14
Sl4w o 91 10 UR LESS ALFF 62 HHC ALFF 62 HBC C ALFF + oRL 9 322 62 COLUMBIARUTY  Sl4
Slew o 50 14.0 OR LESS TUOHIG 62 HBC BASTIEN 62 WAC PL BASTIEn + PAL 8 114 62 L AL 30
Slaw el4d 10 OR LESS FOELSCHE 64 HBC CHRTTIEN 62 PBC 4 CHRETIEN + PRL 9 127 62 BRA*BRUCHASMITePSI4
FOELSCHE 62 HRC MW FUELSCHE,* paRL 9 223 62 YALE Sle
14 ETA PARTIAL DECAY MUDES PICKUP 62 MAC  PICKUP # PRL B 329 62 MRC UTTARA® BNL Si4
SHAFER 62 HBC 3 BUTTON-SHAFER + cErn 309 62 L ® L Sl4
s1epl ETA INTL 26AFMA s 0s 0 TauRIG 62 WAC T TUDHIG ¢ CEXN 99 62 JOHNS-HOPK®NWS S14
S14p2 LTA INTU 3PIO AND PIO 2 GAMMA, CALLED 3PI0 S 95 95 9
S14P) ETA INTG Ple PI- PIO S AS 35 9 BACCI 63 LNTR C RACCE PRL 3] 37 63 FRASCATI Sie
Slare ETA INTG PI+ PI- GAMMA S AS 85 0 BERTHELOT 63 WKVUE A BERTHLLOT SIENA 2 64 63 RVUE s1e
HUSCHBECK-C263 WHC B RUSCHRECK-CZAPP + SIENA 1 166 63 VIENNA-CFRN-AR S1é
14 ETA  BRANCHING RATIOS CRANEUKD 63 HbC F S CRAWFUKD + PRL 10 546 63 L R L $UUKE 516
X DELCULRT 63 CNTK 8 DELCUURT + PL 7 215 63 ENS-0RSAY Sle
St4xle ETA INTU NEUTRAL/CHARGED (P1eP2)/(P3+P4)
Stewl 10 z.5 1.0 PICKUP 62 HBC FIELDS 63 MBC T FIELDS + ATHENS 185 63 U-WES,JHUPK,MOC S14
Staxl 53 3.20 1.26 RASTIEN 62 HBC FONLER 63 HAC E C FUWLEK + mu 10 110 63 DUKESLKL s1e
S14xl 91 2.5 6.5 ALFF 62 HiC MULLER 63 DHC A MULLER® ¢ SIE 99 63 SACLAY+KOME s
Staal 2.7 V.8 SHAFER 62 ML FUELSCHE 64 HAC MW FOELSCHE,H KRAYBILL pn tu RE PUBL 64 YALE sle
Sl4nt EN 0.7 FIELUS 63 HIKC PETERS 64 HBC ¥ W PETERS 64 WISCUNSIN si4
S1422e ETA INTC 2GAMMA/CHARGED (PLI/(P3eP4) QUANTUM NUMBEK DETERMINATIONS NUT REFERRCD TO IN DATA CARDS
S1482 .99 CRAWFURD 63 HBC
S14<2 1.05 0.45 PETERS 64 BT BASTIEN 62 HAC PL BASTIEN ¢ PRL B 116 62 1,J4P4Gol Sie
cazmuY 62 HBC U D CARMUNY + PRL 8 117 62 1,4 sie
S14K3e ETA INTG 3P10/CHARGED 1$21/71P3+P4) RUSENFELD 62 HMOC A H RUSENFELD ¢ PRL 8 293626 Sie
S14r3 v.6h . CRAWFURD 63 HAC
S14K3 0.55 0.23 PETERS 64 HBC
16 PROTON (938,Jx1/2) [=1/2
Slarss ETA INTG (Pl Pl- CAMMA)/(PI+ PI- P10} (P41/(P3) .
5144 0.26 0.0 FOWLER 63 HBC BACKENSTUSS ou CNTR G K BACKENSTOSS + N 16 749 60 CERN sle
S14R4 0.14 o.os FOELSCHE 64 HBC GIAMATL 62 CHTR L C GIAMATI ¢ F REINES PR 126 2178 62 CASE IT sie
COHEY 63 KJUL F R CUMEN,JWM DUMUNL  REPJKT [UPAP 63 RVUE sle
S14tSe ETA_INTU 3PIO/IPIs PI- P10) (P2)/(P3)
Sleny 2.0 1.0 FUELSCHE 64 HBC
n 17 NEUTRUN (937,021/2) 1s1/2
Slaxse ETA INTG 2GAMMA/3PIO (P1}/(P2)
Slatbe 1.1 0.3 OR LESS CHRETIEN 62 PBC SOSNOVSKIJ 59 PILE SUSNOVSKIJ ¢ JETP 9 717 59 RUSSIA s17
Slena 0.80 0.25 BACCH 63 CNTR GUNDELID 60 LNTR R O MUNDELID + PR 120 BAT 60 USNReCATUUMI.  S17
S14kb 1.0 0.5 MULLER 63 0wC SALGY 64 SALGU + ' 53, 457 64 17
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Stable Particles (Continued)
(GALTIERT ROSENFELD JUNE/64) CODE EVENT QUANTITY [RROKe ERROR- REFERENCE YR TECH SIGN
IN PEAK
DATA FOR TABLF S ON STABLE PARTICLES
STABLE MEANING IMMUNE TU STRONG DECAY ® INDICATES DATA IGNORED @Y PROGRANS
19 SIGMA® BRANCHING RATIOS
CUDE EVENT QUANTITY ERRORe  ERROR-  REFERENCE YR TECH SIGN
IN PEAK S19R1e SIGnAo mw INFUVRON PL+)INUCLEON PI) (P2)/(P14P2)
SI9RL 308 0. HUMPHREY 62 HBC
® INUDICATES .DATA IGNORED RY PRIGRAMS
S1902e SIGMAs INTU (NEUTRUN Plo GAM}/(PIe N) (10we-4) (P3)/(P2)
- 9R2e Aol
18 LAMBDA (1115,JP=1/2+) 120 st ur COuRANT 63 Hec
S19K3e SIGMA+ INTO [LAMBDA E¢ NEU)/(PI1e N} (100e-4) (P4)/(P2}
A 18 LAMBDA MASS (PEV) S19R3e 1 0.25 APPKUX BURNSTEIN 63 HBC
sieM 1115.25 0.36 BALTAY 62 HBC SL9R4e SIGMA+ INTU (N -uomsul/(nm) Oee-g
sisy 25 1115.04 0 ‘l ARMENTERUS 62 "BC SL9R4® O LESS THAN 2. aunusr:m‘ 63 n.E tpersie2)
S18M 317 1115.40 BHUWM K 63 R
S18M o LAMADA MASS ru m: RAISED UF 0.063 DECAUSE puumu MASS RAISED S19k5e SIGMA® INTU (N E¢ NEUI/IN Ple) (UNITS 10ee-4) (P7)/(P2)
S19%5e 0 LESS THAN 2.6 BUKNSTEIN 63 HBC
18 LAMBDA LIFETIME (UNITS 10we-10) S19R5e LESS THAN “o HURPHY % PBC
9RS5e £SS THAN N
SI&T 188 2.03 0.21 0.21 aoLDT sa cC st LLes 1.03  NAUENBEKC 64 HBC
2::: Z: ;-;g 3-:2 g-;: :W:;"‘ﬂ" 5: ﬁgc S19R6e SIGMA+ INTU (P GAMMA)/(P P10) (10se-3)  (PS)/(P1)
. . . 9R6e ABOUT 3.
SIAT 40 3.04 0.78 0.51 COUPER 54 cC st 8 Andy o NAUENSERG 64 HBC
S1aT 454 7429 0.15 0.13 EISLER %8 MBeC 19 SIGMA+ MAGNETIC MOMENT «ncuuuus.na.ze MEV)
S19MMe 3.8 1.3 MCINTURF 64 EM
Si181 825  2.72 0.16 0.16 CRAWFORD 59 HBC
SIAT 140 2.72 0.29 0.27 BOWEN 60 CC
S18T 600 2.69 0.14 0.12 FUNG 62 PBC
S18T 799 2.69 0.11 0.11 HUMPHREY 62 HBC
S18T 748  2.58 0.11 0.11 BERTANZA 62 HBC
SIAT 900  2.44 0.11 0.11 GARFINKEL 62 HBC
S aaee 24 g oo CRouIN o2 SF:‘ REFERENCES FDR TABLE S UN STABLE PARTICLES
SI8T 5C00  2.68 0.03 0.03 GOLDEN 62 HB . .
et 2:08 % o % oG 62 mec TDENTIFIC. YR AUTHURS JOUR.VOL PAGE YR INSTITUTION cop
SI18T ¢500  2.70 0.07 0.07 MURRAY 62 HBC
S187 2239 2.36 0.06 0.06 BLUCK 63 HEBC l\ 18 LAPBDA (1115,4P=1/2¢) 1=0
SIBT 820  2.15 0.12 0.12 BERGE 63 HBC
S18T 794 2459 0.09 HUBBARD 64 HBC EISLER 57 PBC F EISLER + NC 5 1700 57 COLUMBIA+ANL s18
SI8T 1378 2.59 0.07 SCHWARTZ 64 HBC BLUMENFELD 58 CC H BLUMENFELD + CERN 270 5% COLUMBIA 518
ROLDT 58 CC_ € ROLDT + PRL 1 14858 M1 7T s18
13 LAMBUA PARTIAL DECAY MODES BROWN 58 POC J BROWN + CERN 270 58 MICHIGAN sis
CUUPER 53 CC_ A COOPER + CERN 270 5% JUNGFRAU 18
s18P1 LAMBBA INTO PROTON P1- s16s 8 EISLER 58 HOC F EISLER ¢ CERN 270 54 COLUMBLASPI+BO SIB
S18P2 LAMBDA INTU NEUTRON PIO S175 9
s1sp3 LAMBOA INTU PROTUN MU- NEUTRINO S16S 45 2 CRAWEURD 59 HBC F S CRAWFORD + PRL 2 266 59 LR L 18
SL8P4 LAMBDA INTU PROTUN E- NEUTRINO S16S 35 1 BAGLIN 60 PKC  C BAGLIN ¢ NC 18 1043 60 ECULE POLYT s16
ROMEN 60 CC T BUWEN ¢ PR 119 2030 60 PRINCETON s18
18 LAMBUA BRANCHING RATIOS COLUME (A 60 HBC REPURTED AY M SCHWARTZ ROCH 726 60 COLUMBIA 18
AUBERT 61 FBC 6 AUBERT + AlX 1 197 61 ECULE PULIT. si8
SiaRle LAMBDA INTU (P PI-}/((P PI-)+(N PIO)) (PL1/(PL4P2) HUMPHREY 61 RVUE W E HUMPHREY + PRL 6 41861 LRL sis
S18R1 0.627 0.031 CRAWFURD 59 HAC
S13R1 0.65 0.05 COLUMBIA 60 HBC ANDERSCN 62 HBC J A ANDERSUN + CERN 832 62 LR L . sle
S18xl 903 0.663 o.0l6 HUMPHREY 62 HBC ARMENTERUS 62 HBC R ARMENTEROS + CERN 236 62 CERN ETC sis
sierl 0.685 0.017 ANDERSON 62 HBC BALTAY 62 HAL C BRALTAY + CERN 233 62 YALE,BRKM 518
BERTANZA 62 HSC L BERTANZA + PREPRINT 62 A NL 518
S16R2e LAMRDA INTU (N PIO)/((P PI=1+(N PID)) (P2)1/(P14P2) CHANG 62 HBC C-C CHANG NSA 16 2967662 DUKE s18
S1882 0.23 0.09 EISLER 57 PoC
S18R2 0.14 CRAWFORD 59 HBC couL 62 SPRK CUUL,JENKINS,KYCIA,HILL#PR 127 2223 62 8 N L si8
S18R2 0.08 BAGLIN 60 PBC CRONIN 62 SPRK J CRUNIN + CERN 459 62 PRINCETON s18
S18R2 0.05 BROWN 63 XBC FUNG 62 PRC S YIU FUNG BAPS 7 619 62 L R L S8
sierz 75 0.034 CHRETIEN 63 PBC GARFINKEL 62 HRC A F GARFINKEL NEVIS104 62 CULUMBIA sid
AND PRIV COMM 63 COLUMBIA si8
S13R3e LAMRDA INTU (P E- NEUI/TUTAL  (UNITS 10se=3)  (P4)/(PL+P2) GULDEN 62 HBC R L GOLDEN + CERN 8390 62 LR L sis
S18R3 15 2.0 0.5 HUMPHREY 61 RVUE GOUD 62 HRC M L GOODWV G LIND PRL 9 518 62 WISCONSIN s18
siar3 8 3.0 1.5 1.2 AUBERT 61 FBC HUMPREY 62 HBC W HUMPREY,R RUSS PR 127 1305 62 L R L sis
S18R3 150 0.82 0.12 0.13 ELY 63 FBC HURRAY 62 HBC MURRAY + CERN 839 62 L R L si8
s18&3 95 0.78 0.12 HAGLIN 63 FBC
s1843 20 1.55 0.34 LIND 64 HBC ALSTUS 63 HAC M H ALSTON + UCLRL 10926 63 L R L s18
BAGLIN 63 FBC C ncuu . SIENA 8 63 EPSCERNSUCHRUSBESLE
s1ar4e LAMEDA INTU (P MU- NEUJ/TUTAL (UNITS 10ee-4)  (P3)/(PL+P2) BERGE 63 HBC J P BERGH THESIS 63 LR L si8
SleRée 1 0.2 UR GREATER Guco 62 HBC BHOMNWIK 63 RVUE B euu-ulx.ur GuYAL NC 28 1494 63 RVUE si8
Slares 1 1.0 UR LESS ALSTUN 63 HBC BLUCK 63 HEBC M M BLUCK # PR 130 766 63 N WESTERN sis
Slakée 2 1.0 OR LESS KERNAN 64 FBC
AROWN 63 XBC J L BROWN + PR 130 769 63 LRL#MICHIG s18
18 LAMBDA umnenc uann\' mAsnsmus.ns.u HEV) CHRETIEN 63 PBL H R CHRETIEN + PR 131 2206 63 BRA+BROCHAK#MIT 518
Slamme -1.5 0.5 ELY 63 FBC R P ELY + PR 131 868 63 LRLOUNIV.COL. 518
Siamme 0.0 0.6 Ki““ 63 CC KERNAN 63 CC  KERNAN,NOVEY,WARSHAM + PR 129 B70 63 ARGONNE S18
S19MMe8500 ~-1.4 0.7 ANDERSON 64 HBC
+ ANDERSUN 64 HBC J ANDERSON,CRAWFORD BAPS 9 459 64 L R L s1e
2 HUBBARD 66 HBC J R HUBOARD + PR JUNE 64 L R L s18
KERNAN 64 PRC A KERNAN ¢ PR 13381271 66 LRL+UNIV.COL. si8
19 SIGMA®  (1189,JPx1/2¢) 1=l LIND 64 HBC uno.emsnan.cuoo.srfm PREPRINT 64 WISCONSIN sis
SCHRARTZ 64 HBC J SCHWART UCRL 11360 64 L R L sin
stk 1189.40 0.15 BARKAS 63 EMUL
SEIm 1189.5 0.5 BURNSTEIN 64 HBC +
19 SIGMA ¢ (1189,Jv=1/2¢) 1=l
19 SIGMA+ LIFETIME (UNITS 10se-10) 5
GLASER 58 RVUE O A GLASER + CERN 270 58 RVUE s19
S19T « GLASER 58 RVUE EVANS 60 EMUL D EVANS # ~C 15 873 60 BRISTOL s19
s191 127 0.98 0.16 0.12 PUSCHEL 60 EMUL FREDEN 60 EMUL S C FREDEN + NC 16 611 60 L R L LIV s19
SI9T 41 0.82 0.34 0.20 EVANS 60 EMUL KAPLON 60 EMUL M F KAPLON ¢ ANP 9 139 60 ROCHESTER s19
SI9T 117 0.85 0.14 0.11 FREDEN 60 EMUL PUSCHEL 60 EMUL W PUSCHEL NP 20 254 60 M PLANCK s19
SI9T 54 0.40 0.10 0.067  KAPLON 60 EMUL
AARKAS 61 EMUL W H BARKAS ¢ PR 124 1209 6l LR L s19
s131 23 0.76 0.22 0.14 CHIESA 61 EMUL BERTHELCT 61 PBC A BERTHELOT ¢ NC 21 693 61 SACLAY 519
S19T 49 0.75 0.13 0.09 BERTHELOT 61 PHC CHIESA 61 EMUL A M CHIESA + NC 19 1171 61 TORINO 519
SI9T 140  0.82 0.10 0.08 BARKAS 61 EMUL GRARD 62 HBC F GRARD + G A SMITH PR 127 607 62 LR L 519
S19T 192 0.749 0.056  0.052 GRARD 62 HBC MUMPHREY 62 HBC W E HUMPHREY ¢ R R RUSS PR 127 1305 62 L R L 519
S19T 456  0.765 0.04 0.04 HUMPHREY 62 HBC
BARKAS 63 EMUL BARKAS,DYER,HECKMAN PRL 1l 26 63 LR L sty
19 SIGMA+ PARTIAL DECAY MODES ALSO 61 EMUL J DYER UCRL 9450 61 LR L s19
RURNSTEIN 63 HBC R A BURNSTEIN + BNL 427 63 MARYLSCERN¢BNL SI19
s19pP1 SIGMA + INTU PROTON PiO 5165 9 COURANT 63 HBC H CUURANT + STENA 15 63 CERN#MARYLAND  S19
s19P2 SIGMA + INTU NEUTRON Ple s17s 8
S19P3 SIGHA + INTU NEUTRUN PI+ GAMMA S17s 85 © BURNSTEIN 64 HBC BURNSTEIN,DAY,KEHOE ¢  PREPRINT 66 MARYL st9
S19P4 SIGMA + INTU LAMBDA E¢ NEU 5185 35 0 PCINTURF 64 EMUL A D MUCFNTURF,RD0S BAPS 9 459 64 VANDERBILT sty
1905 SIGNA + INTO PROTON GAMMA s16s 0 MURPHY 64 PHC C T MURPHY PR 134 B188 64 WISCONSIN s19
$19P6 SIGMA + INTO NEUTRON MU+ NEUTRINO S17S 45 2 NAUENBEKG 64 HBC U NAUENBERG + PRL 12 679 64 COLSRUTG+PRIN  $19
stor? SIGHA ¢ INTU NEUTHON £+ NEUTRINU S17S 35 1 AND PRIV CUMM MAY 64 COL+RUTGePRINC S19
QUANTUM NUMBER DETERMINATIONS NOT KEFERRED TO IN DATA CARDS
TRIPP 62 HAC TRIPP,WATSON, FERROLUZZT PRL 8 1715 62 P 519
ALFF 63 HUC C ALFF + SIENA L 205 63 COLUMRUTGBNL S19
COUKANT 63 HAC H COURANT & SIENA L 73 63 MARYLSCERNGNRL S19
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Stable Particles (Continued)

(GALTIERI JRUSENFELD JUNE/64)

UATA FOR TABLE S ON STAULE PARTICLES

CONE EVENT
N

JUANTITY

ERROR ERRUR-

REFERENCE

YR TECH SIGN

STABLE MEANING IMMUNE TU STRUNG DECAY

@ INDICATES DATA IGNORED- BY PROGRAMS

23 X1 O PARTIAL DECAY MUDES
CUVE cVENT QUANTITY ERRURe ERRUR- REFEKENCE YR TECH SIGN $23P1 X1 0 INTU LAMBDA PIU Sins 9
IN PEAK s2302 X1 0 INTU PKOTON PI- 5165 8
$23p3 XI O INTO PROTON E- NEU S16S 35 1
@ I4DICATES DATA IGNORED BY PROGRAMS $2304 XI O INTO SIGMAs E- NEU 5195 35 1
$23P5 XI 0 INIO SIGMA- E+ NEU 5208 35 1
z'— 20 SIGMA~ (1198,3P=1/2¢) 1=l 23 XI 0 BRANCHING RATIUS
20 SIGMA-  MASS (MEV) s23kle XI O 15TUIPSUTC Y PI=1/(LA%KUA PLO) (P21/(P1)
SR3le 0 O.C27 Ut LES, TICHD 3 HEC
S20M 1197.6 0.5 BARKAS 63 £MUL
S20M 5H3 1197.0 0.2 BUKNSTEIN 64 HAC $23n2e AL O LATULPROTOd E= NEUD/(LASSUA PIG) (P31/7(P1}
123«2e 0 C.027 0 LESS TICH 63 el
20 SIGMA- LIFETIME (UNITS 10ee-10)
S23K3e XL O (4TUlSIGVAs k- NEU)/(LA¥KLA P10) tPa17(P1)
5207 1.67 0.40 0.28 BROWN 58 PBC S2IR3e 0 0,013 n LESS TICHU 63 HLL
5207 1.89 0.33 0.25 EISLER 58 PBC
s201 1.45 0.12 0.12 CRAJFURU 59 HBC -
520T 45 1.95 0.32 0.17 CHIESA 61 EMUL 24 OMEGA- (1675,4P=3/2¢) (=0
5201 4l 1.75 0.39 0.30 BARKAS 61 EMUL
OMEGA- MASS (MEV)
$207 1208 1.58 0.06 0.06 HUMPHREY 62 HAC 524 @ QUANTUM NUMBERS ASSIGNED FROM SU3
. S24m 1 1620.0 25.0 1029 EISENBERG 54 EMUL
20 SIGMA- PARTIAL DECAY MUDES S24m 2 1675.0 3.0 BAKNES 64 HBC
520P1 SIGMA ~ INTO NEUTRUN PI- S175 8 24 UMEGA - LIFETINE (UNITS 10e-10)
5202 SIGMA - INTU NEUTRUN Pl- GAPYA S17s 85 ©
520P3 SIGKA = INTU NEUTRGN MU~ NEUTRINO S17S 45 2 S24% 1 0.7 BARNES 64 HOC
52004 SIG¥A - INTU NEUTRUN E- NEUTRING SI17S 35 1
52005 SIGMA = INTU LAMHDA £- HEUTRING s18s 35 1 [ 1 2 3 4 B 6 T 8
123450 78901234567890123456789012345678901234567890123456789012345678901234567890
20 SIGMA= BRANCHING RATIOS
52001e SIGFA = INTO (N MU- NEUI/(N PI-) (UNITS 10ee-3) (P3}/(P1)
S20%1 .66 0.14 BURNSTEIN 63 HBC
S20K2e SIGMA = INTGL (N E- NEUI/(N PI-) (UNITS 10ee-3) (P&)/(P1) REFERENCES FUR TABLE S ON STABLE PAKTICLES
52042 1.4 . BURNSTEIN 63 HBC
s20%2 9 1.0 0.4 0.3 MURPHY 64 PHC IDENTIFIC. YR AUTHORS JOUR.VOL PAGE YR ENSTITUTION coo
S20k2 16 1.37 0.34 NAUENBERG 64 HAC
-
S20R3e SIGMA = INTU (LAMBDA E~ NCUI/(N PI-) (UN. L0es-4)(PS)/(P1) E
$2013 0.1 0.28 BURNSTEIN 63 HBC 20 SIGMA - (1198,J4P=1/2¢) [=1
S20k4s SIG¥A - INTU (N PI- GAMMAI/(N PI-) (UN. 10ee-&) (P2)/(PL} HRUWY 28 PBL 5 RKOWN + CERN 270 SR MICHIGAN $20
S20%4e ABOUT 'Y COURANT 63 HBC EIsLes 3R PBL b EISLER ¢ CERN 270 8 COLUNBIA 520
8 CRANFUKD 59 HAC F S CRAWFORD + PRIV COMM 59 LR L s2u
0 DAKKAS 61 EMUL W H BARKAS + PR 124 1209 61 L R L s20
2: 21 SIGMA O (1193,4P=1/2+) (=l CHICsA 61 EMUL A M CHIESA + N 19 1171 61 TOKING s20
1GMA- MA DIFFER.(-)~- ™ HUMPHRE Y 62 HBL W E HUMPHREY + R R ROSS PR 127 1305 .
2t s $S DIFFER.(-1-(0) (MEV) BARKAS 63 EMUL W M BARKAS,UYER, HECKMAN PeL 11 26 6§ 'l: : t :;g
s210 18 4.5 0.1 BURNSTEIN 64 HBC BURWSTEIN 63 HBC R A BURNSTEIN + BNL 427 63 MARYLOCERNSBNL 520
AND PRIV COMM 64 MARYL+CERN® BN
21 SIGMAO LIFETIME (UNITS 10we-14) COURANT 63 HAC H CUOURANT + SLENA 15 63 Zsumquvum)L :;8
S21T 1.0 LR LESS DAVIS €2 EMUL RURNSTEIY 64 HBC BURNSTEIN, DAY, KEHOE + PREPK[N[ JUNE 64 MARYL 820
MUKRPHY 64 PBC C T MURPHY 64 MISCONSIN 320
NAUENBERG 64 MAC U NAUENBERG + v RL 12 679 66 COL+RUTGSPRIN  $20
- AND PRIV COMM MAY 64 COLSRUFGPRI
H', 22 XI- (1321,4P=172 ) 1=1/2 o] e a0
YL SIGMA O (1193,0P=1/2¢) Is)
— 22 XI- MASS (MEV)
S22% 12 1320.4 2.2 UCRL 8030 5R RVUE DAvIS 62 D H DAVIS « 127 605 62 EFINS s21
S22 11 1317.0 2.2 KANG-CHANG 61 PBC BUKNSTEIN 64 HBC HURNSTEIN,DAY,KEHOE + PREPR!N' 64 MARYL s21
S22% 14 1317.9 1.9 FOWLER 61 PBC -
s22# 113220 1.3 BRUWN 62 HBC HH
szz2w 1321.0 0.5 BERTANZA 62 HBC 22 X1 = (1321,4Px1/2) 1172
s224 62 1321.1 0.65 SCHNEIDER 63 HBC UCRLA030 58 RVUE W H AARKAS A H aussnnmucuao;o 58 RVUE s22
s22% 51T 1321.4 o.a JANEAU 63 FoC FUNLER 61 PBC w B FUMLER + ]L 6 134 61 LR L 522
$22M 505 1320.4 LONDON 64 HBC KANG-CHANG 61 PBC W KANG-CHANG + JE’P 13 512 61 JINR RUSS $22
S22M « ALL THE XI- nAssss TO BE RAISED 0.09 MEV BECAUSE LAMBDA RAISED
BERTAWZA 62 HBC L BERTANZA + PRL 9 229 62 BROOKMAV. 522
22 XxI- LIFETIME (UNLTS 10es-10) BROWN 62 HBC H N DROWN ¢ PRL 8 255 62 BRUUKHAY s22
CONNDLLY 63 HBC P L CUNNOLLY + STENA 34 63 3 N L 522
sz21 11 3.5 3.4 1.23 KANG-CHANG 61 PBC AND PRIV COMM BY G LUNDON APRIL 64 8 N L s22
s221 1% 1.28 0.41 0.25 FOWLER 61 Pac FERRU-LUZZI 63 HBC M FERRO-LUZZI + P4 130 1568 63 L R L 522
s221 62 1.55 0.31 0.31 SCHNEIDER 63 HBC
S221 332 1.80 0.16 0.15 CONNOLLY 63 HBC J‘U'EAU 63 FAC L JAUNEAU + STENA 4 63 EP+CERNSUC +RUSDES22
s221  s17 1.86 0.15 0.14 JAUNEAU 63 FBC LSO 63 FBC L JAUNEAU + PL 4 49 63 EPe 522
5227 356 1.77 0.12 CARMONY 64 HBC SC"N“UEN 63 HS8C H SCHNEIDER PL 4 360 63 CERN 522
s22f 194 1009 0.07 HUBBARD 64 HHC 1CHu 63 RVUE H K TICHO BNL 410 63 RVUE 522
22 X1- PARTIAL DECAY MODES CARMONY 64 HBC D D CARMONY + PRL 12 482 64 UCLA 522
HUBBAKD 64 HBC J R HUBRARD + PR JUNE 64 L R L $22
s22vr1 X{- INTU LAMADA Pl- sies 8 Lunouy 64 HBL G W LONOON + RAPS 9 2 64 BNL#SYK 522
5222 Xi- INTG LAMBOA E- NEUTRING 5185 35 1
52203 Xi- INTu NEUTRUN PI- S17S 8 QUANTUM NUMBER DETERMINATIONS NUT REFERRED TO IN DATA CARDS
22 X1~ BRANCHING RATIOS CarRMONY 64 HHC D D CARMUNY 12 482 64 UCLA, J 522
SHAFER 64 HBL J B SHAFER, ALVAREZ neno 508 MAY 64 L X L, J s2¢
32251 u- | o (LATGLEA F= NeU)/ILASBOA D=1 (Lluss=31  (P21/(P1) [o)
L2exle 1 AT CANMCAY & #3 oBC QUUTED RY fICHU [
] 23 XL O (1316,3P=1/2) 1=1/2
s2242¢ X1- INTO (NEUTRON n-u/(unum PI-) t10ee=3) (P3}/(P1) ALVAREZ 59 HBC L W ALVAREZ + PrL 2 21559 L R L
S22RZe O LESS THAN FERRO-LUZZ163 HBC JAUNEAU 63 FHC L JAUNEAU + SIEnA 1 163 Evociunmcﬂlumtsz:
o Tieno ALSU :; FBC L JAUNEAU + PL « 49 63 EP s23
Boed U RVUE HURBAKD +,CARMONY + L 4 .l
i 23 XU 0 (1314,4P=1/2 ) Ix1/2 10 63 Ll jcen 323
=] CARMONY 64 HBC O D CARMUNY + PRL 12 482 66 UCLA 523
23 xt MASS OIFFERENCE (-)-(0)(MEV) :ﬂm:;nu 63 HBC  J R HUBBARD + PR JUNE 84 L R L 523
ONDUN 64 HBC G W LONDON + AP 2 .
s230 23 6.8 1.6 JAUNEAU 63 FBC PAPS 9 22 b6 ANLesSYR $23
s23 36 6.9 2.2 LUNDON 64 HBC —
$230 &5 6.1 1.6 CARMUNY 64 HBC ! ! 24 UMEGA - (1675,4P=3/2¢) =0
23 X1 O LIFETIME (UNITS 10ee-10) c
ISENBERG  S& tMUL Y EISENBERG PR
s231 1 1.5 ALVAREZ 59 HBC BARAES 64 HBC v E BARNES + PRL :‘z' ;;: 2: ga:"fl 252
S23T 24 3.8 1.0 0.65 JAUNEAU 63 FBC AND PRIV COMM MAY 64 8 N L 324
$23T 45 3.5 1.0 0.4 CARMONY 63 HBC
5231 101 2.5 0.4 0.3 HUBBARD 63 HBC R .

o 1 2 3 4 5 L3
12345678901234567A901234567390123456 7890123456749012345675890
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Meson Resonances

(REFERENCES AT LOWER RIGHT)

(GALTIERT,RUSENFELD JUNE/6/64)

CULF EVENT QUANITTY CHKURe  ERRUN-  WEFCRE4CE YR TECH SIGN
B
UATA ON RESO' RUSUNANCES N Peax
Cutt cVELT JUSNTITY ERRORe  ERROK=  WEFERFUCE YR TECHNIQUE. * IWUICATES UATA IGNURED AY PRICRANS
Lo pea 4 PHI  WIDTH (MLV)
o .
o TJPICATES GATA ISHURED BY PROGRASS z :: . :: " a R “s:‘o :g:}::; h: ::g
c " U 4w a3 ‘-l 0. CUNNOLLY 2 63 H3C
1 UPEGA (TR0, 3P3=1==)  [=0 U e 1.4 1.7 ARNERTERUS 63 HuC
I UMEGA MASS (vev) 4 PHI PARTIAL NECAY MOLES
. v et PHE INTL Ko K= 510510
U a0 182.u 1.0 ALFF 62 HAC b ol INTE Ko1"ve2 any
Lo he  TTI.4 1.6 IQ‘MPN'LﬂUS 62 HBC U eP3 PHI INTO RHU PI U oS 3
(i 1* v ’“lQ-U 0.9 GELFAND (3] :nc U P& PUE INTLC Ple PI- S 8Y R
Uty €3) 63 hsc U 405 PHL INTG o - S 38 3
DAL 34 /3~ (V 1.0 ARMENTERUS 63 HBC U 4P6 PHI INTU Mus MU= S 4% &
! 4P H TL Plo GAvMA 9
1 MrLA UL WIDTH tWEY) v arr PHIINTL LY s e
Ui 99 o 2.1 GELFAND 63 HAC 4 PHI ARANCHING XATIOS
Uda e e 3.0 ANMENTEROS 63 HoC U 41e  PHI INTU (KL K2D/UKL K2 AUD Ko K=) 1P21/(PLeP2)
3 . . . H
| OMCGA PARTIAL DECAY KUDES ua e ot dHLELY  ba e
i [ A U 442e  PUL INTG (xMU PII/IK KBAK) (P31/(P1eP2)
H 3 U 4x2 .1 0t AL 64 HAC
U 1Py Ple Pi- GAMMA S 8S HS O
Uiee b aura 18 % 0 U 4R3e  PML InTu (PIe PI-1/(K KUAR) (P4)/(PLP2)
U 1Pm U MU= S &S & U 4R3e V0N UR LESS CUNHULLY 2 63 HAC
v rer AIVEGA TaTU Lo E- $353 U ARee  PHI LiTL (Ee £=1/(K KuAk) P51/ (P14P2)
| OMEGLA  WRANCHING RATICS U 4dse 0.0l Uk LFSS GALTIERI 64 HEC
UmERA INTU “EUTRALZ(PEs PI- P1O) 1 (P4+P81 /(P U Siay PMIJINTU (Mus RUSM/IR KERRDTiend ok weg oMPLPD
.19 G.04 ALFF 62 HAC
Gel0 003 MUARAY 63 HuC
a7 .06 ARMENTERUS 43 HUC
D.ll 0.52 BUSCHAECK-C63 HAC
«C? .04 +1ELDS 53 HBC
D4CGA INTU (P1e PI=1/PLe PI= PIO) (p2)7(pP1)
0.C10 DR Lrys AUTTON 61 HAC
0.02 UR LESS ALFF 62 HBC
«00% I GRzATER FICKINGIR 63 HBC
aLirrt 63 HnC
s v.0le Q.01 MURRAY 63 Nﬂ: NO INTERFERE
UR LESS ARMENTEROS 63 HB
63 HNC
v.ol2 Vevub #ALKER 64 RYUL we \
UR LE3S LUTJENS 64 RVUE NG INTERFERE KLFERONCES UV MESON RESUNAMCES
- 0002 (R GXEATEK  WUdE 4 HBC - INTEFERE i ;
9.11 ¢ U.0l UR LESS HUNE 64 HBC ¢ INTERFERE IDERTIHIC. YR AUTHLRS JUURLVOL PAGE YR INSTITUTIUN cou
U Iade  OVESA INTR (PIOSGAYMA)/(NCUTHAL) (Pa1/(P1) N :
U lese  DudlaAcT SARWIN 1 63 xBC w 1 UMEGR (TR0, 4PGe1=") 12D
U 144e  GIEGA INTG (Ple Pl= GAMAY/(P1e Pl= PIO) (P31/1pP1)
. p N BUTTON 61 MRC J BUTTUN ¢ ucRrL Sd14 61 L AL vl
U lne “.032 0.013 SHAFER 63 HeC MAGLIC 61 HRC B C MAGLIC PaL 178 61 L R L vl
" e ,Il 1016 (l.‘ £-17(P1s Pl- P10} (PT1/1P1) PEVSNER 61 HBL A PEVSNER ¢+ PRL T 421 61 HOPKINS® i-dST v
v ] SHAFER 63 HBC - : -
. ALFE 62 HBC C ALKE @ PIL 9 322 62 COLUMBIASRUTG U 1
NG “I'“:':" M "“““ LR LESS ANy S e ALFE 62 WSC L ALFF o PRL 9 325 62 CULUMBIA®KUIG U 1
= Gettid Ok LE ¢ ARKENTERJS 62 hBL » ARMENTERUS * cexw 90 62 CERNOLFerP vl
G lahe g NTe (WU MU-1/EPIG L= PlO) (281/1p1)
N N ALITHE ©3 HAC g ALETTI « NC 29 515 &3 SACURSeNACRU vl
"oLthe Gotta? bt AL GALTIER: &4 HAC AGMENTERUS 63 HBC ¢ ARMENTEXUS + SIENA 1 276 63 CENNeCF v
BASMIN 1 63 X3C v V GARVIN ¢ L 6 279 63 1TEP-%USCOM vl
. saaviy 2 531 PRC  V V HARMIN ¢ SIENA 1 207 63 (TFP Ul
2" PRURALLY STRuRG BEene e P ey e, MELTHELUT 63 VUL A BERTHELOT SIENA 2 60 63 RVUE vl
* t ~ BUSCH: K=CZ63 HBC o BUSIHULLK-CZAZP ¢ SIEwA 1 166 03 VIEWNASCERNGAMS U |
7 CTAL2P1  AASS (NEV) FICKINGEX 63 IRC FICKINGER AURINSUN SALAWPAL 17 45T 63 # n L vt
. FlELDS 63 HoL T FLELDS o HE4S 185 63 N-WES,JHUPA,WUC U |
DA s 2.0 e < thee moc SELKVW 63 MEC 4 GELFAND o Sau Tt 436 a5 SoLuwmIAsavte U 1
N a 270 - - nL 2 Hi JAMES 63 HFC  JAMES,H L KRAYBILL ”{Kb‘b(l" 63 YALE vl
uoer ? deuey 2.0 GULDAERG 2 64 HnC SUKKAY 63 HIL 4 J URRAY o 350 63 L R L vl
¢ ETALZPL WICTH (SEV) SHARF< 63 Mol J OUTTON-SHAFLK + S'lN"kNI) 63 L L vt
C P TRIPP  OUAN
U Za ® Bl 1240 GR LESS KALHFLEISCHE4 HBC ga::lk'(l :: :::L g‘: ::2 GALTIERI , TR1Py lr::::& :: IL. : t :: :
Udae B2 2000 (R LESS SOLORERG 2 64 HKC LUTJENS 64 AVUE 5 LUTJENS,STEINNEKGER  PRL 12 517 64 COLUMDIA vl
2 FIA,2P1 PARTIAL DECAY MOUES WALKER® 64 HEL @ O WALKER ¢ °L 6 208 06 WISCUNSIY Ul
u 201 ETA, 201 1410 FYA 201 $14S 8S 8 QUANTUM NUMBER DETERMINATIONS 4uT REFERXED TO IN DATA CARDS
u g BSR4 HE B XUUNG 51 HBC N M XUUNG + PIL T 327 61 [44,P vl
: H '
U 204 craL2pl IO UTHER STUVESSUN ©2 HEC M L STEVFNSUN PR 125 687 62 143,P v
2 LTA,2P1  BRANCHING RATIOS :21’. 2 ETA.2PL 1960s0PGs o) 1a0s1
U z4le EFA, 21T INTC Ple PI-#(NEUTRAL ¢ CHARGED CTA) ]
U 2cle 33 33/T0 ¢t “ALBFLEISCHO MBC GOLDWERG 1 64 1AC ¥ GOLDAERG ¢ HAPS 3 23 64 BNLeSYR vz
1 2426 ETA,2P1 INTU ALL NEUTRALS [PROS. 2P10 (NEUTKAL ETA)) S e mo 5 cutbsrReEaen ® [ I S o T v
U gr2e 21 21770 v.l KALHFLEISCHO4 HBC VALSFLEESCH 66 HAC G R KALRFLEISCH o NUBNA 64 LR L v2
U 2R4e ET&,2v] INTG Ple Pl-+(NEUTRAL HEAVIER THAN 2P10 BUT NUT ETA)
U 2r3e 10 10 R LESS/TO KALRFLEISCHAG HAC K K 3 Kie1 (1020,EVEN®s) [0
& 246s EUA,2PT INTG Ple PL-+(NEUTKAL LIGHTER THAW 2P10) | |
U 2ehe  NOT VLT STUDIED KALSFLEISCHAS HAC ALEXANDER 62 HBC G ALEXANDER o PRL 9 460 62 L R L u3
BIG 62 WEC A BIGI + CERN 247 62 CERNY vl
BINGHAM 62 PBC H H AINGHAM o CERn 240 62 EP+CERM v 3
KL X1 (1020,JPG=EVENes) 120 ERWIY o2 HBC A R . b
Kl K' KI K1 MAYPE JUS' LAKGE KK SCAFTERING LFNGTH, OMITIFD FROM TABLE ? ¢ ERMIN o o ? 34 62 wisCoNsIN us
3 K1 KL HASS (M) 4 PHE (1320,PG=1-=) a0
U 3+ e 15 102000 ALEXASDEF 62 MBC
u 3m J00 . APPRUX GHAM P
M S Ao Didinan a2 puc BERTANZA 62 WSC L HEATANZA » PRL 9 1R0 82 B W L v
ARMCNTLRUS 63 HHC  QUUTED BY BERTHELOT SIENA 2 70 63 CERNeCOF v s
CONNOLLY 1 &3 HAC P L CONNULLY » PRL 10 371 63 A N L U4
313 AY MO .
3«1kl oeC DES AND ARANC. RATIOS SEE TEXT LONRCLLY 2 63 HBL P L CUNNULLY « SIENA 1 130 o3 BNLeSYR v s
GELFAND 63 HUL + GELFAND + PaL LL 43K 63 CULUMRIARUTG U e
¢ . o PHI €102009PGeto- ) 120 SLHLEIN 63 HAC » SCHLEIN + PAL  lu 368 63 UCLA v
o PHI  MASS (mEV) GALTIERI 64 HUC  oAKGAKU-GALTIERI,TXIPP  DUBNA 6 LR L ua
Cal 64 HBC K W LAl RAPS 9 22 L4 ANLeSYA ue
U 4v 36 Lul9.L 2.0 SCHLE N 63 HiC
uas 1) tuleee os GELFAND 43 MKC OUANTU® NUSBERS DETERNINATIONS NOT REFEAREN T0 IN UATA CAKDS
b 1110 %0 . ARPENTERUS &3 MBC CONAGLLY 63 HBC P L CUNNULLY + sit 130 63 BNLOSYR D
U v e% 1720.5 CeS CUNNOLLY 2 63 HBC
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CUDE EVENT QUANTITY ERROR+
IN PEAK

REVIEWS OF MODERN PHuysics - OCTOBER 1964

DATA ON MESON RESONANCES

ERROR- REFERENCC

@ INDICATES UDATA IGNORED BY PRUGRAMS

s (1250,4PG= ++41 [=0
B MASS (MEV)
u sk 1250.0 25.0 SELUVE 62 HBC
U 5 1260.0 35.0 VEILLET 63 FBC
U SM 65 125040 GUIRAGUSSIA63 HBC
U 5% 85 1266.C BONDAR 63 HBC
U SK 100 1250.6 LEE 64 HBC
5 F  WIDTH (MEV)
U 5w 100.0 25.0 SELOVE 62 HAC
USn e 200. UR LESS VEILLET 63 FBC
U Sk 85 160.0 BONDAR 63 HBC
U sd - 14040 LEE 64 HBC
5 F  PARTIAL DECAY MOUES
u 5P1 FINTO PI+ PI-
U sP2 FINTU 2P+ 2PI-
5 F  BRANCHING RATIUS
u 531 FINTO (4P1)/(2P1)
U SR1 0.08 0.06 BONDAR 63 HB
KK7’. 6 KKPI (1410,0P6= )
6 KKPI MASS (MEV)
(e 1410.0 ARMENTERUS 63 HBC
6 KKPI WIDTH (MEV)
U 6w 606.0 ARMFNTEROS 63 HBC
7 SIGMA MESUN (390,4PG= ) =0
o EVIOENCE NGT YET COMPELLING,UMITTED FROM TABLE
PROBABLY 0(0++)
7 SIGMA MESON MASS (MEV)
Uy 173 395.C 10.0 SAMI0S 62 HBC
u 7~ 390.0 KIRZ 63 HBC
u v 379.0 4.0 DEL FARNRD 64 SPRK
ST e 394.0 VIA ETA CRAWFURD 63
S 7¥ «1800 337.0 4.0 VIA TAU PRIME KALMUS 64
7 SIGMA MESON WIDTH (MEV)
U 7w 173 50.0 20.0 SAMIOS 62 HBC
U 74 80.0 KIRZ 63 HBC
u 74 139.0 13.0 DEL FABBRO 64 SPR
S W e 104.0 VIA ETA CRAWFORD 63
S 74 *1800 87.0 9.0 VIA TAU PRIME KALMUS 64
9 RHO (750,JPG=1-+) =1
/ 9 RHO MASS (MEV)
U M 610 776.0 10.0 ALFF 62 HBC
U 748.0 KENNEY 62 HBC
U 9% 130 775.0 GUIRAGUSSIA63 HBC
u o 765.0 10.0 ERWIN 63 HBC
uoon 765.0 30.0 LEE 64 HBC
U 9F 290 755.0 CHADWICK 63 HBC
u g 740.0 WALKER 62 HBC
U 9N 260 75240 ALLTTL 53 HBC
U 190 750.0 20.0 SAMIOS 62 HBC
U vH 300 750.0 16, ALFF 62 HBC
U 9% 160 775.0 GUIRAGUSSIA63 HBC
U 9% 300 760.0 10.0 ABOL INS 63 HBC
u v 763.0 10.0 ERWIN 63 HAC
U 4 500 770.0 10.0 GOLDHABER 64 HBC
U9 765.0 15.0 LEE 64 HBC
9 KHO WIDTH (MEV)
U 94 610 130.C 10.0 ALFF 62 RBC
u s 90.0 10.0 SACLAY 63 HBC
U te 299 110.u CHADWICK 63 HHC
U 9s 130 1250 GUIRAGUSSTA63 HBC
U 9w 65.0 20.0 63 HRAC
U 9a v 180.0 BONDAR 64 HBC
[ 120.0 WALKER 62 HBC
U Ja 19y 150.C 20.0 SAMIOS 62 HAC
U 9k 300 100.0 10.0 LFF 62 HBC
09 16U 175.0 GUIRAGOSS1A63 HRC
U 9% 3060 90.0 10.0 ABOLINS 63 HOC
U I 500 130.G GOLOHABER 64 HBC
u s 165.u 20.0 ERWIN 63 HBC
UYn 96 21040 BONDAR 64 HBC
9 KHO PARTIAL DECAY MUDES
T3 RHO INTU 201
v w2 RHO INTU 4P|
9 RHU BAANCHING RATIOS
U 9kle RHO INTG 4P1/2P1
U 9KLe 0.05 02 LESS XUONG 62 HHC

Meson Resonances (Continued)

YR TECH SIGN

S BS 8

S BS 8BS 85 8

tp2)7(P1)

HBC BROWN=~SINGER
PBC BROWN-SINGER

HBC BROWN-SINGER
PBC BROWN-SINGER

[
o
0
o
[
o
0

5 85 8
S 8S 8S 8S 8

(P2)/(P1}

MODEL
MUDEL

MODEL
MODEL

IN PEAI

* INDICATES DATA IGNORED

K

BY PRUGRAMS

10 Al MESON (1200,JPG= =~) [=l
A '\ 10 Al MESON MASS (MEV)
ULOM = 1200.0 APPRUX BELLINI 63 PBC -
ULOM 170 1200.0 APPRUX GOLDHABER 64 HBC
ULOM 70 1090.0 CHUNG 64 HBC
UiomM 1080.0 ADERHOLZ 64 HBC
10 Al MESON  WIDTH (MEV)
ULOA 170 350.0 APPROX GOLDHABER 64 HRC +
Ulow 150.0 CHUNG 64 HBC -
ulow 70 125.0 25.0 CHUNGHCSS 64 HBC =
uloa 80.0 ADERHULZ 64 HBC
10 Al PARTIAL DECAY MODES
uloPl AL INTO RHU PI U 9s 8
uloP2 Al INTU PL PI s 85 8
uloP3 AL INTU KHAR K s10s11
10 41 BRANCHING RATIOS
ULOK1le AL INTG (PI PI}/(RHU PI) (P2)/(P1)
ULOR2e Al INTO (KBAR K)/(RHO PI) (P3)/7(P1)
ULOR2» 0.05  UR LESS CHUNG 64 HAC
REFERENCES ON MESON RESONANCES
IDENTIFIC. YR AUTHBRS JUUR.VOL PAGE YR INSTITUTION cup
f 5 F (1250,JPG= ++) 1I=0
SELOVE 62 HDC W SELOVE + PRL 9 272 62 PEN#YNL us
BONDAR 63 HBC L BUNDAR + PL 5 153 63 AACHEN® u s
GUIRAGOSSIANG3 HBC 2 G T GUIRASUSSIAN PRL 11 85 63 L # L us
VEILLET 63 FBC J J VEILLET + PRL 10 29 63 EP+MILAN u s
LEE 64 HBL Y Y LFE + PRL 12 342 64 MICHIGAN u s
QUANTUM NUMBER DETERMINATIONS WOT REFERRED TO IN DATA CARDS
HAGUP [ AN 63 HBC V HAGUPIAN,W SELUVE L 10 533 63 1,4 us
ADERHOLZ 64 HBC Y ADERHULZ +(AACHEN$)  PL 10 240 s
SODICKSDN 64 SPCH L SODICKSUN + PRL 12 485 64 1 us
K K”‘ 6 KKPI {1410,JPG= ) 1=0,1
ARMENTEROS 63 HAC R ARMENTEROS + SIENA 287 63 CERN¢CODF ue
o' T SIGMA MESON (390,JPC= =0
SAM10S 62 HBL N P SAMIOS + PRL 9 139 62 BNL4CCNY+CO+KY U 7
CRAWFORD 62 HBC F S CRAWFLRD + PRL 11 564 03 L R u7
DEL FAHBRU 64 SPRK R DEL FABBRG + PRL 12 674 64 FRASCATI u7
KIRZ 63 HAC KIRZ,SCHWARTZ,TRIPP PR 130 2481 63 L R L u7
KALMUS 64 PRC G E KALMUS ¢ - SUBM. PR JUNE 64 WISCONSIN#LKL v7
P 9 RHU (75044PG=1=+) =1
ANDERSCN 61 HBC J A ANDERSON + PRL 6 365 61 LR L U9
ALFF 62 HBC C ALFF + PRL 9 322 62 COL.+RUTG U9
KENNEY 62 HBC V P KENNEY + PR 126 736 62 KENTUCKY UN. v 9
SAMIOS 62 HBC N P SAMIUS + PRL 9 139 62 BNL+CCNY+CUSKY U 9
WALKER 62 HBC W D WALKER + CERN 42 62 WISCONSIN U9
xuuns 62 HAC N XUUNG,G R LYNCH PR 128 1849 62 u 9
ABOLIwS 63 NBC M ABULINS + PRL 11 381 63 UCSU U9
ALITTI 63 HEC J ALITTIL ¢ NC 29 515 63 SAC+ORS+8A+30 U 9
CHADWICK 63 HBC G B CHADWICK + PRL 10 62 63 OXFURD + PAUOVA U 9
~ GUIRAGOSSIANG3 HOC 2GT GUIRAGUSSIAN PRL 11 85 63 L R L u 9
ERWIN 3 HBC  ERWIN,SATTERBLOM, WALKER+SIENA 112 63 WISCUNSIN U9
SacLaY 63 HAC SACLAY,ORSAY,BART,BULUG SIENA 239 63 SAC,URS,BA,80 U 9
BUNDAR 64 HbC L BUNDAR + NC 31 729 64 AAC,BI,BOHA,ICHU 9
GULDHABER 64 HBC G GOLNHABER + PRL 12 336 64 L R L U9
LEE 64 HBC  LEE,RUE,SINCLAIR + PRL 12 342 64 MICHIGAN 9
QUANTUM NUMBER DETERMINATIONS NJT REFERRED TO IN DATA CARDS
ERWIN 61 HBC A R ERWIN + PrL 6 622 61 1,4 U9
PICKUP 61 HBC E PICKUP + PRL 7 19261 J U9
STUNEHILL 61 HBC b L STONCHILL + PRL 6 624 61 1,d (]
A' 1u Al MESON (1200,4PG= ~-) I=1
BELLINI 63 PSC G BELLINI + NC 29 896 63 MILAY ule
HUSON 63 PRC F R HUSON,W B FRETTER  NAPS 8 325 63 UC BERKELEY ulo
ADERHULZ 64 HRAC M AUERHOLZ + pL 10 226 64 AACHEN+ ulo
CHUNG 64 HBC S U CHUNG + PAL 12 621 64 L B L u1o
GOLDHABER 64 HBC G GOLDHABER + PRL 12 336 64 L R L Ul
HESS 64 HBC HESS,CHUNG,DAHL, ¥ [LLER$ LUBNA 64 64 L R L ulv



ROSENFELD ET AL. Data on Elementary Particles and Resonant States

Meson Resonances (Continued)

DATA UN MESON RESUNANCES

CODE EVENT QUANTITY ERROR+ ERRUR~
IN PEAK

® INDICATES UATA I[GNOREO BY PROGRAMS

B 1

11 B MESON MASS (MEV)

B MESON (1220,JPG= ) I=1

ULLIM 60 1220.0 ABOLINS 63 HBC
ullw 95 1215.0 85.0 CHUNG 64 HBC
Il B MESON WIDTH (MEV)
utlw 60 100.0 20.0 ABOL INS 63 HBC
ullw 95 170.0 30.0 CHUNG4HESS 64 HBC
11 A MESON PARTIAL DECAY MOUES
uliPl 8 MESUN INTO UMEGA+PI
ulir2 B MESUN INTU 2PI+ 2PI-
ul1P3 8 MESGN INTG K KRAR
UllP4 B MESON INTO PI PI
11 B8 MESUN  BRANCHING RATIOS
Ulllle B INYO 4PI/(CMEGA PI)
Ulllile 0.5 UR LESS ABOL INS 63 HBC
ULLIR2e B MESON INTU (K KBAR)/(OMEGA PI)
ULlR2e 0.10 OR LESS HESS 64 HBC
ULIR2e B MESON INTO(PI PI)/(P1 OMEGA)
ULIR2s 0.3 OR LESS ADERHOLZ 64 HBC

A :2 12 A2 MESON (1310,JPG=2+-) I=1

12 A2 MESON" MASS (MEV)

UL2K 70 1310.0 64 HBC

vizm 1320.0 ADERHULZ 64 HBC
12 A2 MESUN WIDTH (MEV)

ul2w 70 80.0 CHUNG 64 HBC

vi2w 100.0 ADERHULZ 64 HBC
12 A2 MESON PARTIAL DECAY MODES

ul2rP1l A2 MESON INTO RHO PI

uizr2 A2 MESUN INTO KRAR K

ui2pr3 A2 MESUN INTO ETA PI

12 A2 MESON BRANCHING RATIOS

U Rle A2 MESON INTU (K K)/(RHG PI)
U12R1 0.30 0.07

K 17  KAPPA

KAPPA,SECN WEAKLY AND I[N JCCASIUNAL EXPERIMENTS

CHUNG,HESS 64 HBC

(725,97 = ) 1=1/2

17 KAPPA MASS (MEV)

uLTM 730.0 ALEXANUER 62 HBC
UlTM 92 T726.0 3.0 MILLER 63 HBC
UL7N™ 33 723.0 3.0 wOJCICKI 63 HBC
Ul7M 725.0 CONNOLLY 63 HBC

17 KAPPA WIDTH (MEV)

MILLER 63 HBC
wWOJCICKI 63 HBC

UL7W ¢ 92 20.0 OR LESS’
UL7W » 33 12.0 UR LESS

K* 1 xe

18 Ks MASS (MEV)

(890,JP ) 1=1/2

CHADWICK 63 HRC
ALEXANGER 62 HBC

ulsM 898.0 5.0
ulsm 200 880.0

UlsM 885.0 ARMENTEROS 62 HBC
UlsM  3R70 891.0 1.0 woJcICcKl 63 HBC
ulsy 70 897.0 10.0 CULLEY £2 HBC
G18# 150 885.0 SMITH 63 HBC
UlBM 200 892.0 2.0 KRAEMER 63 HRC

18 Ko WIDTH (ixV)

ulsw 46.0 8.0 CHADWICK 63 HBC
ulaw 200 60.0 5.0 ALEXANDER: 62 HBC
ulsw 55.0 ARMENTEROS 62 HBC
Ul8w 3870 46.0 3.0 WOJCICKI 63 HBC
uléw 70 60.0 10.0 COLLEY 62 HBC
ul8a 150 5C.0 SMITH 63 HBC
Ulow 200 50.0 5.0 KRAEMER 63 HAC
18 Ke PARTIAL DECAY MUDES

uisPrl Ks IN1O K PI

uLRv2 e INTU K2PI

ulsry Ke INTU KAPPA PI

18 KXe ORANCHING RATIOS

(KAPPA PIN/IK PIY
0.005 UR LESS
©.002 OR LESS

Ulexls Ke# INTO
UL3RLe
uiskle

GOLDHABER 63 HARC
WOJCICKI+ 63 HBC

ow

Ke IRTU (K 2PIN/(K PI}
£SS

0.002 OR LES WOJCICKI+ 63 HAC

19 K RHU (1200,JP = ) 1=i/2
19 K RHU MASS (MEV)
UlyM 23 1175.0 WANGLER 64 HRC
sy 1215.0 15.0 ARMENTERUS 64 HHC
19 KsRHQ WIOTH (MEV)
Ulow e 23 WANGLER 64 HBC

25.U UR LESS
Ul9w 60, 10.0 ARMENTEROS 64 HBC

v 1 2 3 4 5 6 7 8
123459 18901234567090123456TROU12345678901234567490123456783012345678901234567890

REFERENCE YR TECH SIGN

Uils 8
S 85 85 85 8
s10s810
$ 858

{p2)7(P1)
+
(P3)/(P1)

tP4)/(PL)

U 9s s
S10812
5145 8

(P2)7(P1)

.
oo

‘e
oo

coo

S10S 8
S$10S 85 8
ul7s 8

(P31/(PL)

(P217(P1)

993

REFERENCES UN MESUN RESONANCES

IDENTIFIC. YR AUTHORS JOUR.VOL PAGE YR INSTITUTION

B 1n

B MESUN (1220,J0PG= +) I=1

ABOLINS 63 HBC # ABULINS + PRL 11 381 63 UCSD

BONDAR 63 HHC L BONDAR + L % 209 63 AACHEN +

CHUS 63 HBC  SU CHUNG + SIENA 201 63 L R L

ADERHULZ 64 HGC ADERHOLZ + PL . 10 240 64 AASRL,BU,HA,IC+

HESS 64 HDC HESSyCHUNG sDAHL, MILLEX+ DUBNA 64 64 LR L
QUANTUM NUMEERS OETERMINATIONS NUT REFERRED TO In DATA CARDS

CaxMONY 64 HBC D D CARMONY + PRL 12 254 64 UCSD J,P

A 2 12 A2 MESUN (1310,4PG=24-) [=1

ADERHULZ 64 HBC ¥ ADERHOLZ + PL 10 236 64 AACHEN+

CHUNG 64 HBC S U CHUNG + PRL 12 621 64 L R L

HESS 64 HBC  HESS,CHUNG, DAHL,MILLER+ DUBNA 64 64 LR L

K 17T KAPPA (725,40 = ) 1=1/2

ALEXANDER 62 HBC G ALEXANDER + PRL A& 447 62 L R L

CONNCLLY 63 HBC P L CONNOLLY + SIENA 125 63 BNL+SYR

MILLER 63 HEC 0 H MILLER + 3 5 279 63 L R L

WUJCICKT 63 .HBCL S G WGJCICKI + PL 5 283 63 L R L

K * 18 ke (890,0P =1- ) I=1/2

ALSTON 61 HHC ¥ H ALSTON + PRL 6 300 6l L R L

ALEXAWDER 62 HuC 5 ALEXANDER + PRL B 447 o2 L R L.

ARMENTERUS 62 HOC R AIMENTEXOS + CERN 229 62 CERN+CDF+EP

COLLEY 62 H3C D CULLEY + CERN 315 62 COLUMAIA+RUTG

CHADWICK 63 HBC G 15 CHADWICK » oL 6 309 63 UXFURD+PADIVA

GOLUMABER 63 MBC 5 GOLOHABER ATHERS 92 63 L

KRAEMER 63 HBC R KRAEMER + ATHENS 130 63 JUHNS HOPK.

SMLTH 63 HAC G A SMITH + PAL 10 138 63 L R L

WOJCICKT 63 HBC S G WUJGICKI UCRL 11138 63 L R L

WOJCITKI+ 03 RBC S J WUJCICKI + UCRL 11139 63 LR L

GUANTUM NUMBER DETEKMINATIUNS NOT REFERRED TD Iw DATA CARDS

CHINOWSKY 62 HBC W CHINUWSKY + PRL 9 330 62 J

K7r 1T 1Y KyRHU(1200,JP= Y I=1/2

ARMENTEROS 64 HRC R ARMENTERQS + PL 9 207 64 CERN+COF
AND PRIVATE CUMUNICATION MAY 64 CERN+CUF

WANGLER 64 HBC TP WANGLER,WALKER,ERWIN PL 9 71 64 WISCONSIN

cuo

(U8
utl
ULt

ull
ull

ule
uiz
ul2

ule
ULy
ule

0 t 2 3 4 5 6 7 &
123450 7890123456789012345678901234567890123456789012345678901234567890123456 1890
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(GALTIERI JROSENFELD

UATA UN BARYON RESONANCES

CODE EVENT QUANTITY
I PEAK

ERRUR®

ERRUR~

* INDICATES DATA IGHOKED BY PRUGRAMS

/?(I48 ) =

Nel/2 (1480,3P=1/2+) 1=1/2

Hel/2014R0) MASS (MEV

u24 ® 140U.0  A2PROX CGCCONT 64 CNTR
u24% ® 1415.0  APPRUX HAREYRE 64 RVUE
24y 1485.0  APPRUX ROPER 64 RVUE
24 N®L/2(1480) WIDTH (MEV)
U24a 240.0 BAREYRE 64 RYUE
U24n 238.0 ROPER 64 RVUE
* 25 Nel/2 (1512,JP=3/2-) 1=1/2
N (l5| E ) PARITY ASSIGNMCNT STILL NOT FINAL
25 Nel/2(1912) HMASS (MEV)
5254 1512.0 PETERLS 60 RVUE
u25h 1512.0 FALK-VARTAN61 RVUE
u25M 1512.0 MOYER 61 RVUE
u2sw 1515.0 DETUEUF 61 KVUE
uzsM 1518.0 10.0 BELLETTINI 63 CNTR
u2s¥ 1518.0 AUVIL 64 RVUE
25 N®1/2(1512) WIDTH (MEV)
U25w 140.0 FALK-VARIAN61 KVUE
u25w 125.0 12.5 DETUEUF 61 RVUE
U25w » 80.G APPROX BELLETTINI 63 CNTR
U25h ® 46,0 LUNER HALF WIDTH AUVIL 64 RVUE
25 Ns1/201512) PARTIAL DECAY MUDES
u2521 Nel/2(1512) INTO N PI
u25p2 Nel/2(1512) INTOD n PL PI
25 N®1/2(1512) BKANCHING RATIOS
U25R1e N®1/2(1512) INTO (N PI)/TOTAL
u2521 079 UMRES 51 RVUE
U2581 0.62 DEVLIN 62 CNTR
u25K1 0.67 LAYSON 63 RVUE
u2sul 0.71 u.08 DETUEUF 64 CNRT
25Kl 0.54 V.03 AUVIL 64 RVUE

N*(le88), ...*

N®1/2 (1688,JP=5/2¢) I=1/2

TY ASSIGNMENT STILL NOY FINAL

26
s26v  1715.0
U226~ 1683.0
u2ey 1688.u
U264 1699.4
26
U26w 120.0
26w 170.u 20.0
U26W » 42.0 LUWER
u2ew o 48,0 HIGHER
26
U26P1

N®1/2(168R) MASS (MEV)
PEIERLS 60 RVUE
FALK-VAIRANGL RVUE
MOYER 61 RVUE
auvIL 64 RVUE

Nel/2(1688) WIDTH (MEV)

FALK-VAIKANGL RVUE

10.0 UMNES 61 RVUE
HALF WIDTH AUVIL 64 RVUE
HALF WIDTH AuvVIL 64 RVUE

N®1/2(1688) DECAY MODES
1

Nel/2(1686) INTU N P

uz6p2 172(1688) INTU N PI PI
u26P3 1/2(168R) INTU LAMBDA K
u26P4 1/72(168%) INTU FTA PRUTON
26 Nel/2(16RR) BRANCHING RATIOS
v26ule 1/201683) INTO (N PI)/TOTAL
U2exl 0.91 0.10 0.13 UPMNES 61 RVUE
u2641 0.88 LAYSON 63 RVUE
y20K1 0.0n AuviL 64 RVUE
N*(2|90) 27 Hel/2 (2190,4P= }oI=172
27 N*1/2(2190)  MASS (MEV)
uz2re 2196.0 DIDDENS 63 CNTR
27 Ne1/2(2196) WIDTH (MLV)
27w 200.0 DIDDENS 63 CNTR
21 H'l/z‘zl?ﬂl PARTIAL DECAY MODES
w2l Nel/2(2190) INTO N PI
v27p2 We172(219C) INTU LAMBUA K
u27Ple PI P FRACTIUN DASED ON GUESS THAT J=3/2
uzipze SOME LAMRLCA K MUUDE REPORTED BY SCUHWARTZ 64

REVIEWS OF MODERN PHysics «+ OcToBER 1964

Baryon Resonances

(REFERENCES AT LOWER RIGHT)

JUNE/64)

REFERENCE YR TECH SIGN

leSlt\CE AND JP ASSIGNMENTS SLIGHTLY DURIOUS
)

5165 8
S165 85 8

(PLY/TOTAL

sles a
S165 AS 8
S18S11
S14s16

P1)/TOTAL

S165 8
si18sil

COUE EVENT QUANTITY ERRUR®
PEAK

ERROR-

REFERENCE

® INDICATES CATA IGNURED BY PROGRAMS

28 NeL/2 (2700,4P= )

N (2 ; m)EVIDENCE NOT YET CUMPELLING

=172

28 N®l/2(270C) MASS (MEV)

v2sm 2700.0

YR TECH SIGN

R ALVAREZ 64 CNTR
28 N®1/2(2700) WIOTH (MEV)
uzsw 100.0 R ALVAREZ 64 CNTR
2R Ne1/2(2700) PARTIAL DECAY MUDES
u2srl Ne1/2(2700) INTO N ETA S16514
uzsp2 Ne1/2(27001 INTO K PI Sles &
28 N®l/202700) HRANCHING RATIOS
U28Kls  Ne1/2(2700) xwvu (N PI)/TOTAL (P2)/TOTAL
U2HKkl e 0.06 UR LES R ALVAREZ 64 CNTR
REFERENCES UN BARYUd RESUNANCES
IDENTAFIC. YR AUTHORS JOUR.VOL PAGE YR INSTITUTION cuo
(|480) 24 Hel/2 (1480,0P=1/2+) 1:1/2
RAKFVKE RVUE P BAREYRE + PL 8 127 o4 SACLAY+CAEN u24
coceont 66 CNTR G CUCCONI + PL 3 134 64 CERN u24
KUPER 64 KVUE L D ROPER PRL 12 340 64 LRL-LIVERMORE u24
RUPER RVUE L D RUPER COM  MAY 64 LRL-LIVERMURE __ U24
N (|5'2) 25 wnNel/2 (1512,0P=3/2-) 1=1/2
PEIERLS RVUE R F PEIERLS PR 118 325 6) RVUE uz2s
DETUEUF el KVUE J F DETUEUF AlX 2 57 61 RVUE uz2s
FALK=VARIAIT61 RVUE FALK~VAR[ANT,VALLADAS RM4P 33 362 61 RVUE u2s
MOYER 61 KVUE 1 J MDYER RMP 33 367 61 u2s
OMNES 61 RVUE R O¥NES,G VALLADAS AlX 1 467 61 RVUE u2s
DgVLIN 62 CNTR OEVLlN.MUVER,Ptﬁ(LH[MDF[PR 125 69G 62 CNTR uzs
PELLEITIND 63 CNTR G RELLETTIN NC 29 1195 63 PISA+FIR+WCL u2s
LAYSUw 63 KVUE W ™M LAYSCN NC 21 724 63 RVUE uz2s
AUVIL G4 KVUE P AUVIL,C LOVELACE PREP, [CTP 37 64 IMPER.COLLEGE u2s
DETOEUF 64 (NTR J F DETUEUF « PL 74 64 SACLAY uz2sy
QUANTUM NUMBER DETERMINATIUNS NJT REFCRRED TO IN DATA CARUS
CENCE 63 CNTR R CENCE,MUYEX + STANFURD 63 J P u2s
AUVIL 64 RVUE P AUVIL,C LUVELACE PREP ICTP/3T 64 J P u2s
ROPER 64 RVUE L D ROPER PRL 12 340 64 J P u2s
RUPER 64 RVUE L D ROPER PRL 12 340 64 LRL-LIVERMORE uzs
Nii(l%) 26 Nel/2 (163H,JP=5/2+) 1=1/2
PEIERLS 0 KVUE R F PEIERLS PR 113 325 60 RVUE uze
FALK-VARIANY&! RVUE FALK=-VARIANT,VALLADAS RMP 33 362 61 RVUE u2e
MOYER 61 KVUE B J MUYER RMP 33 367 61 RVUE u2e
UMNES 61 RVUE R OMNES,G VALLADAS AlX 1 467 61 RVUE v2e
LAYSON 63 RVUE W M LAYSON ac 27 124 63 RVUE u2e
AUVIL 64 RVUE P AUVIL,C LUVELACE PREP. ICTP 37 64 IMPER.COLLEGE v2e
QUANTUM NUMRER DFTERMINATIUNS WUT REFERKED TU IN DATA CARDS u2e
CETOEUF 61 RVUE J F DETUEUF ALX 2 57 hl J u26
CENCE 63 CNTR R CENCE,MOYER + STAKFURD J e u26
HELLAND 63 SPRK J A HELLAND + PRL 10 27 b! J uze
AUVIL 64 RVUE P AUVIL,C LUOVELACE PREP ICTP/3T 64 J P u2e
N (2'90) 27 Nels2 (2190,4P= Yoi=1/2
DIDDENS 63 CNTR A N DIDDENS + pPaL 16 262 63 BN L v27
SCHWAKTZ 64 HBL ) SCHWARTZ + BAPS 9 420 64 L R L u27
N (E ; m) He1/2(2T00,4P= ) 1=1/2
R ALVAREZ 64 CNTR R ALVAREFZ + PREPRINT  MAY 64 MIT#+CAMBRIOGE uzs



RoseNFEILD ET AL. Data on Elementary Particles and Resonant States

Baryon Resonances (Continued)

CODE EVENT QUANTITY ERRURe ERROR~ REFERENCE YR TECH SIGN
In PEAK
o INDICATES DATA IGNORED BY PROGRARS
I Ne3/2 (1238 spe3s2e) =372
A ( I 23 31 Ns3/2U123R)  MASS (MEV)
Ul 1238.0 UE HOFFMAN.56¢ RVUE
Ui 0.3 KLEPIKOV 60 RVUE
ustv RUPEX 64 RVUE
31 Ne3/2(1238) WIDTH (MEV)
Ulilw o 42.8 LUWER HALF 4IDTH DE HUFFMANNS4 RVUE
Usta 1a.y 5.9 KLEPIKOV 60 RVUE
Ullae » 82.¢ UPPER  HALF WIDTH vIK 63 CNTR
Uslw LUWER HALF WIOTH NOPER 64 RVUE
U3l e 82.6  UPPLR WALF WIDTH ROPER 64 RVUE
31 Ne3/2(1238) PARTIAL DECAY MUOES
USIP1e  4e312(123K) INTO N PI S16s 8
A ( l 640) 32 Ne3/l (1640,4Ps 1 1=3/2
EVIDENCE NUT YET CUMPELLING,UMITTED FRUM TABLE
UIZK s 1680.0  APPRUX CARRUTHERS 60 RVUE
U2M = 1632.0 APPROX VEVLIN 62 CNTR
e (lgzzo) 33 We3/2 (1920,9P=1/20) 12372
33 Ne3/2(19201 MASS (MEV)
U3 oevLIN 62 CNTR
uss» auvIL 6% RVUE
33 Ne3/2019201 WIOTH (MEV)
Ulln o 1v9.0 LUWER HALF 4IDTH AUVIL 64& RVUE
Usta 59.6 HIGHEYX HALF WILTH AuviL 64 RVUE
33 Ne3/201920) PAKTIAL DECAY OUES
uIseL Nel172(19201 INTU N PL stes 8
usire e L/7201920) INTO SIGMA K si9s1o
33 Ne3/2(1920) DRANCHING RATIOS
USICIe  NeI/2(1920) INTU (N P1)/TOTAL (PLI/TOTAL
UIRL c.34 AUVIL 64 RVUE
A(: 2360) 36 Ne3/Z (2360,9P= ) Q=372
36 N®3/202380) MASS (MEV)
uam 2360.C DIDDENS 83 CNTR
36 Ne3/2(2360) WIUTH (MCV)
Uten 200.¢ OIDDENS 3 CNTR
3% 4372023600 PAKTIAL DECAY WODES
U34Ple  ®1 P FRACTIUN BASED ON GUESS THAT J=11/2

EVIDENCE NOT YET CU"kl\.lNl-- U"H"ku FROM TABLE

AR520) ikt tin

Uy .

uiry

ulTH

UsTw
U3Tw

35 N®3/202520) MASS (MEV)

2520.0 APPRUX . % ALVAREZ 64 CNTR

YX(1405) o 1 1o

37 Ye0(1405) MASS (MEV)

1405.0 ALSTUN 62
1405.v ALCXANDER 62

37 Ye0(1405) MIDTH (vEV)

50.0 ALSTON 62
35.0 S.0 ALEXANDER 62

Yo (1520) = rmwsammiea 1

u3IsM
U3y 145
uism

U3nAa2e
ular2

U3lsade
[TLTY

38 Yeu(l520) MASS (MEV)

1519.4 2.0 FERRO-LUZZI62

i517.0 3.0 GALTIERT 63

1520.0 4.0 ALMEIOA 64
38 YeQ(1520) WIDVTH (MEV)

16.0 2.0 FERRO-LUZZIG2

HBC
HHC

HBC

HBC

HAC
nscC
HBC

114

38 Vve0(1520) PARTIAL DECAY MUDES
1

Ye(1520) 1470 SIGMA P
Ye(1520) INTO KBAR N
Yel1520) INTO LAMBDA I+ P)-
38 YeU(1520) BRANCHING RATIOS

¥e0(1520) INTG SIG PI
0.546 0.087

WATSON 63
Ye0(1520) INTO K L]
0.293 0.035 WATSUN 63
Ys0(1520) INTU LAMBOA P1 PI
0.16 0.02 WATSON 63

HaC

HAC

HBC

S19s 8
si2s17
Si8s 8s 8

(P11/TOTAL
(P21/7TUTAL

tP31/70TAL

CODE tvsul QUANTITY ERROR® ERROR~ REFERENCE YR TECH SIGN
7]

® INDICATES DATA IGNORED BY PRUGRANS
Y* l8|5 39 Ye0 (1815,JP=5/2 ) 1=0
o 39 Ys0(1815) MASS (MEV)
ulom 1815.0 CHAMBERLAING2 CNTR

37 YeU(LBIS) MWIDTH (MFV)

uIIw 120.0 CHAMBERLAING2 CNTR
UIow 10.0 GALTIERI 63 MBC

37 YeOt1815) PARTIAL DECAY WOUDES

uIYPl YeO(1815) INTO KBAR N s12s17
u3vpP2 Ye0(1615) INTU SIGPA PI s19s 8
u3lwP3 Yo0(1815) INTU LAMBUA Pl¢ PI- S18S 8S 8
U3IPe Y#0(1815) INTU LAMBOA ETA Siesl4

39 ve0 (1815) BRANCHING RATIUS

UIR1e Ye0(1815) INOO KBAR N (P1)/T0TAL
U39l 0.8 WOHL 64 HAC
UIIR2e Ye0(1615) INTUISIGHA PL)/TOTAL 1P2)/TOTAL
U39R2e 0.15 UR LESS . WOHL 64 HBC
U39R3e Ye0(1815) INTO(LAMBDA 2P1)/TUTAL 1P3)/TOTAL
U39R3e 0.10  OR LESS WUHL 64 HBC

995

REFERENCES UN WARYON RESUNANCES

IDENTIFIC. YR AUTHORS JOUR.VOL PAGE YR IN>TITUTION
Q (|238) 31 Ne3/2 (1238,JP=3/2¢) 1372

CE HOFFMANN 54 WKVUE F DE HOFFPANN ¢ PR 95 1587 S4 AVUE

KLEPIKUV 60 RVUE 1 P KLEPIKOV REPORT D584 60 W'NA

viK 63 CNTR U T VIK,H R RUGGF PR 129 2311 &3 L

ROPER 64 RVUE L D RUPCR PRIV.COM MAY 64 Lll-LlV[lINﬂ-Ii

A(IBA0) = v w1 v

CARRUTHERS 60 RVUE P CARRUTHERS PRL 4 303 60 RVUE
DEVLIN 62 CNTR DEVLINGMUYER,PERCZNENUEZPR 125 690 62 L R L
A(IS;ZO) 33 we3/2 (1920,4PaT/20) =372
DEVLIN 62 CNTR OEVLIN,MOYER,PEREZNENUVEZPR 125 690 62 | R
AuviL 64 RVUE P AUVIL,C LUVELACE PREP. ICTP 37 &4 ll’iloCﬂLLEf-E
A(:2360) 36 Ne3/2 12360,9P= ) 1s¥/2
DIDLEUS 63 CNTR A N DIDDENS |RL 10 262 63 B N L
A(:25:20) 35 Ne3/202520,dPe ) 1=3/2
R OALVAREZ 64 CNTR R ALVAREZ ¢ PREPRINT 64 MIT4CAPARINGE
YO (|405) 37 Ye0 (1405,4Pe ) te0
ALSTON 61 HRC M H ALSTON o PRL 6 698 62 L R L
ALEXANDER 62 HBC G ALEXANDER « PRL 8 460 62 L R L
ALSTUN 62 HBC M M ALSTON ¢ CERN 31 62 L R
Y*( I 520) 38 el (1520,4Pe3/2-) 1=0
FERRO-LUZZI 62 HBC M FERRO-LUZZI ¢ PRL L] 28 62 L R L
GALTIERD 63 DBC A DARBARU GALTIERI ¢  PL . 6 296 o3 L R L
4"?0?{ 63 HBC WATSON,FERROLUZZI,TRIPP PR 131 2248 03 L R L
ALMEIDA 64 HBC S ALMEIDA,LYNCH PL 9 204 64 CERN
Yo (I8I5) 39 YeO (1815,4Ps512 ) (=0
CHAMSERLAIN 62 CNTR U CHAMBERLAIN + (4 12% 1696 62 L » L
GALTIER] 63 HBC A RARBARD GALTIER! o PL 6 296 63 L R L
WUNL 64 HBC ¢ WOML,S WOJCICKY uca 11360 64 L = L

QUANTUN NUMRER DETERMINATIONS NOT REFERRED TO [N DATA CARDS

BEALL 62 SPHK E F MEALL ¢ CEnn 368 62 L R L
ALSU  SIENA 123 63 LY
SUDICKSUN 64 SPRK L SODICKSON ¢ - 133 BIST 64 : (IR 4

o

vl
us2

uss
ui3

uIr

(214

u3ls
uls

uie
uss

(1334

U39

ul9

ule
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CODE EVENT QUANTITY ERRORe ERAOR~ NEFERENCE
In PEAK

© INDICATES DATA [GNORED 8Y PROGRANS

Y (1385)

43 Yol (1385,3P=3/2¢) 1=l

REeVIEWS OF MODERN Puysics « OCTOBER 1964

Baryon Resonances (Continued)

YR TECH SiGN

CODE EVENT QUANTITY ERRORe  EMROR~  AEFERENCE YA TECH SIGY o
In PEAK
* INDICATES DATA IGNORED BY PROGRANS
E*(|53o) 49 KIs 11530.0ps3/20) 1s1/2
49 XIe(1530) WASS (MEV)
L) 57 1529.0 5.0 PJIERROU 62 HE8C -0
U49N - 20 1535.0 BERTANZA 62 HAC -0
uaon 1535.7 4.7 LONDON 64 HBC -
UaIm 1528.7 1.1 LONDON 64 MAC o
49 XIs(15301 WIOTH (MEV)
UASH o 57 7.0 OR LESS PJERROU 62 HBC -0
Ve ¢ 20 35.0 DR LESS BERTANZA 62 HBC -0
U4 100 7.0 2.0 SCHLE IN 63 HBC 0
Ueow 8.5 3.0 LONDON 64 MBC -0
u* 50 X1s(1810,4P= 1 oI=172
fam) ( |8 IO) XIe{1810) MASS [MEV)
usom 20 1770.0 MALSTEINSLI63 FBC -0
usom 56 1810.0 20.0 SHITH 64 HBC -0
50 XxIe{1810) WIDIH (MEV)
UsOw ¢ 20 80.0 OK LESS HALSTEINSLI®3 FBC -0
USOw = S6 TU.0 APPROX SMITH 64 HBC -0
50 XIe(1810) PARTIAL UECAY MUDES
usoetL X1e{1817) INTO CIe(1530) P} U4S9S 98
usor2 XKIs{1819) INTG LAMBUA KUBAR S1ASI
usory XIe(l3lul INTO X| ? $228 9
usors Aleulnl,) INTU SIGHMA ARAR s19510
50 Xl1e{1810) SRANCHING xATIUS
USOR1e Xle(lal)) INTC (LAMH.KOHARIZ(X1e(1530) PI) 1°2)7(PL}
USORLe Ge? APPRIX SMITH 64 HBC
US5032e Ale(lnl)) INTG (xI PL)/TUTAL {P3)/tuTaAL
USUH2e 0.19 UR LESS SMITH 646 HUC
UsS0=3e Xtetl€1)) InTY 1SI6wA KJA()/TU'II. 126)/7T07AL
USOR3e Velv OR LESS MITH 64 HART

0 1 2 3 4 5 6 7 L3
12345078901234567A90123456789012345678901234567990123456 749u12345678901234567890

43 Yel{1385) MASS (NEV)
us3v 170 1375.C 3.9 COuPER 64 HBC +
usdr 681 1381.0 1.6 HUWE 64 HBC
usIM ALSTUN 60 HAC #-
a3y 38 3.0 ELY 61 PBC o=
usdM 5L C00PFu 62 HBC 4=
uae 76 3.0 BERTANZA 03 HBC o=
us 4P mART LN 61 WL 40
eI 3.0 DAHL 61 HBC -
UsIM 200 1392.0 6.2 COOPER 64 HBC -
Ue3N 803 1385.3 1.5 HUNE 64 HBC -
Ue3® 85 1392.0 7.0 COLLEY 62 PBC -0
U4IN 106 1381.0 4.0 CURTIS 63 SPRK 0
43 Yell(1385) MASS DIFF. (=) = (e}
Us30 1500 4.3 2.2 HUWE 64 HBC
Us3ID 370  1T.0 1.0 COUPER 64 HBC
43 Ys1(1385) WIDTH (NMEV)
UAIN 156 48.0 8.0 LY 61 PBC +
Uelw 239 1.0 6.5 CUUPER 64 HBC +
U4 681 46.5 3.0 HUNE 64 HBC o
Uslw  SL 40.0 COUPER 62 HBC o=
U&dw 76 50.0 10.0 BERTANZA 63 HBC o=
UedW 226 6640 10.0 Ly 61 PBC -
Us3W 269 88.0 6.5 COUPER 64 HBC -
U4l 803  62.0 7.0 HUME 64 HBC -
Ue3w 85  80.0 20.0 COLLEY 62 PBC -0
Uslw 106 30.0 9.0 CURTILS 63 SPRK 0
43 Yel(1385) PARTIAL DECAY MODES
us3PL Yel(1385) INTQO LAMBUA PIL 5185 8
ueIP2 Ye1{1385) INTO SIGMA PI s21s 9
43 Yel(1385) BRANCHING RATIOS
Ue3R1e vvuuas» INTO (SIGNASPI)/(LANBDA®PT) (P2)7(P1)
Us3R1 0.02 BASTIEN ol HBC +-0
u4dRle o on 0.06  OR LESS ALSTON 62 HBC
valdrl 1Co N7 V.04 HUAE 64 HAC
Y*(Iem) a6 Yel (1660,0P= ) 1=l
] 44 Yel(1660) MASS (MEV)
user 1685.0 ALEXANDER 62 HBC -0
ussm 1560.0 10.0 ALVAREZ 63 HBC o
44 Yel(1660) WIDIH {MEV)
Useu 45.0 5.0 ALEXANDER 62 HBC -0
Usew 40.0 10.0 ALVAREZ 68 HBC
46 Ys1(1660) PARTIAL DECAY MODES
UsePL Ye1(1660) INTO LAMBDA PL 5185 8
Ussr2 Yel(1660) INTU SIG PI s215 8
U44P 3 Ye1{1660) INTO LAMBDA 2v1 S18s 83 8
U44Ps Yel(1660) INTO SIGMA 2P1 5215 85 8
ua4Ps Yel(1660) INTU KBAR N s12s517
44 Yel(1660) BRANCHING RATIOS
U44Rle  Yel(1660) INTD LANRDA+PI (P1)/TOTAL
U44KL 130 0.32 ALVAREZ 63 HBC ¢
Ussle 0.07  UR LESS BASTIEN 63 HBC
Uhst2e vuneso) INTO SIGMA +P1 (P2)/T0TAL
U44R2 130 0. ALVAREZ 63 HBC
usar2 0. Zb 0.05 BASTIEN 63 HBC
UGsR3e Yel(166G) INTO LAMBDA+2PL (P3)/7aTAL
U44R3 90 ALVAREZ 63 HBC o
Us4R3 019 0.06 BASTIEN 63 HBC
Uddr4ee V'I(IOBO) INTU SIGMA +2P1 (P&)/TOTAL
U44R4 180 ALVAREZ 63 HBC o
U4sRE o za 0.07 BASTIEN 63 HBC
U44RSe  Yel(1660) INTU K-N (P5)/TOTAL
U44RSe 0.05 UR LESS ALVAREZ 63 HBC «
Us4RSe f.la 0.06 Ok MORE  BASTIEN 63 HBC
Us4RGe Yel(1660) INTO (SIGMA PI)/(LAMBDA PI) p21/¢P1)
U446 0.86 SMITH 63 HBC
U44RG 6.5 1.5 HUNE 64 HAC
[y Yel(1660) INTGC (LAMBDA 2P1)/(LAMBDA P1) P3)/71°11
UsaxT 0.142 SMITH 63 HBC
UssRHe Yel(1660) INTU (KBAK N)/(LAMBUA P1) (P51/(PLY
U44RS 0.21 SMITH 63 HBC
* 45 Yel(1765,4P=5/2 ) [I=1
' (I ; 65) 45 Yel(1765) MASS (MEV)
uasr 1765.0 10.0 GALTIERI 63 HBC
45 Yel(1765) WIDTH (MEV)
ussw 60.0 10.0 GALTIERI 63 HBC
45 Yel(1765) PARTIAL DECAY MODES
U45P1 Yell1765) INTU KBAR-N $12517
UssP2 Yel(1765) INTO SIGMA PL S195 8
UsSPY Yelt1765) INTO LAMSDA PI Si8s 8
4% Yell1765) BRANCHING RATIUS
uaskle Ye1(1765) INTO K8AR-N (P1I/TOTAL
UsSKL 0.6 GALTIERL 63 DBC
UASR o UTHER MUDES NOT YET SEPARETED FROM YeO(1815),SEE ABOVE

-
REFERENCES ON BARYON RESONANCES
lDEn*"‘lC- YR AUTHORS . JOUR.VOL PAGE YR INSTITUTION oo
Yl (I 385) 43 Vel (1385,0Pa3/24) 1a1
‘LS'UN 0 HBC H ALSTON » PAL S 520 60 L R L usd
:: ::g :I DAHL + PRL 6 142 61 LR L 13 )
M; P ELY +
MARTIN 61 HAC M J MARTIN,LEIPUNER ¢ Sit Z ;25 :} ';l:t':*m. :::
ALSTON ©2 HBC M ALSTON,ALVAREZ ¢ CERN 311 62 LR L Ue3
COULLEY 62 PBC D COLLEY « PR 128 1930 62 COL+RUT usld
CUUPER 62 HBC W A COOPER o CERN 298 62 CERN4ZEEMGLA a3
BERTANZA 63 HBC L BERTANZA + PRL 10 176 63 BNL#SYR ued
CURTIS 63 SPRK L J CURTIS PR 132 1771 63 MICHIGAN us3
CooPER 64 HBC WA COOPER + PL 8 365 64 CERNSZEEMAN U4l
HUNE 64 HBC D O HUWE UCRL 11291 64 L R L a3
QUANTUM NUMRER DETERMINATIONS NOY REFERREU TO IN DATA CARDS
SHAFER 63 HBC J B SHAFER + PRL 10 17963 4 P ue3
SHAFEKR . 64 HRC  J B SHAFER + PR 66 J P uey
Y * ( I 660) 44 Yol (1660,3P= ) 1e)
ALEXANCER 62 HEC G ALEXANUCR CFriy 320 62 L R L nes
ALVAREZ 63 HBL L o ALVAREL PiL 10 In% oo L m L Uss
Swirm A3 AYUlr G A SYITH ATHE NS ol 63 L R L Hes
HUKC 44 HAC D H HI4E THuSES % LxL Uss
DUANTUM NUMGER DFTERMINATIUNS (UT REFIRRED TU 1N DATA CARDS
BaLTIEN 63 HEC 2 L BASIIEN,) P A4ERGE PRL 0 188 63 1 4. Uss
hASTIeN 63 HBC P L 8ASTIFY uC«L 10719 63 1 2 [P 1)
TARER 03 HBC A TAMCK=ZAUEH + PAL Il 470 63 3 » Ues
YI (I 765) 45 Yol (1765,0P=5/2 ) a1
GALTIERI 63 UAC A BARBARG-GALTIERI ¢  PL &6 296 63 L & L ves
— R
u 530 49 Kl (1530,4P=3/26) 1s1/2
BERTANZA 2 HBC L BERTANZA + PRL 9 180 62 BNL‘S'R 149
PJIERRUU 62 HBC G M PJERROU + PRL 9 114 62 :‘“‘
CONNOLLY 63 HBC P L CUNNOLLY ¢ SIENA 125 63 ‘Nl‘s'l 3 d
SCHLEIN 63 HBC P E SCHLEIN PRL 11 187 &3 use
lﬂNUﬂN* G W LONOON « BAPS 9 22 64 BNLOSYR U9
’ 7 (|8l0) S0 XIe(1810,4P= ) lsl/2
mu.sremsunss FBC & HALSTEINSLIO SIENA 173 63 RESCELEPIRILC  USO
SHMITH 64 HBC G A SHMITH PRL e L R L vso

o t 2 3 4 s 3 7 .
1234507890123456789012345678901234567890123456789012 343676901234367890123456 7690



6AUSSIAN IDEOGRAM

ROSENFEILD ET AL.

Data on Elementary Particles and Resonant States

IDEOGRAMS WHICH HAD y 2 >N - 1

Vertical line and error flag above it show weighted
mean and its statistical error
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TABLES FROM UCRL-8030(rev. ) June 1964

Table IV. Atomic and nuclear constants in units of MeV, c¢cm, and sec

a

GENERAL ATOMIC CONSTANTS
N =6.02252 x 1023
¢ =2.997925% 1010 cm/sec
e =4.30298 % 10-10 esu = 1.6021 x 10719 coulom.

1MeV'= 1.6021 x 1076 erg [1 ev=e(108/c)]

molecules/moleb

h =6.5820 ¥ 10-22 MeV sec=1,05450x10-27 erg sec.
fc = 1.9732 %1011 MeV cm [= & for p = 1 MeV/c]
k=8.6171 x 10711 MeV/°C[ Boltzmann constant]

2
a= S0 =1/137.0388; e®=1.4399x10" 13 MeV cm

+he

Cross Section

8 2 -4 2.
O Thompson™ 3 e =0,66516x 10" “*cm®“= 0.66516 barn

Magnetic Moment and Cyclotron Angular Frequency

eh__o.578815¢107 1%

HBohr 2mc

- e - ¢
Z%yclotron” Zmc =8.79398 ¥ 10

MeV/giiss
6

rad sec” 1/gauss

Bolectron = 2114 2= - 0.328 (2)%) = 2[1.00115%15]¢
- a a2 _ c
€ rruon = 2[1+ & 4075 @)?] = 2[1.001165010]

QUANTITIES DERIVED FROM THE ELECTRON MASS, m

Mass and Energy
m =0,511006 MeV = 1/1836.10 m = 1/273.19 m_

4 2

e 2 _a

Rydberg, R_ = 25" = mc“ x = 13,605 eV
o Zﬁz z

Length (1 fermi = 10-13 cm; 14 = 1078

r, = e?/mc? = 2.81777 fermi

cm)

QUANTITIES DERIVED FROM THE PROTON MASS, m
Rest mass = 938.256 MeV/c2 = 1836.10 m, =6.721 m_
= 1.0782522 m,

1 12

where m, = 1 amu= v C = 931,478 MeV

Magnetic Moment and Cyclotron Angular Frequency

2h -18
__r -1 -11 n = = = 3.1524 x 10 MeV/gauss
XCompton mc Te® 3.86144x10 cm p Zmpc
2
+H -2
a =—y =18 "= 0.52967 A
= Bohr me € w = £ - 4.7894x 103 raa sec‘l/gauss
Z%cyclotron 2m
HydrogenJike atom (Non. Rel.; p = reduced mass). pc
: 2 2
1 pz'e + v ze [N M
E =g— i 23,1 —i ¢ = = — = 2.79276; - = -1.9128
nZ (n¥) n=1 pzeZ €Jrms nhc Mp)proton b‘tp neutron
QUANTITIES DERIVED FROM THE MASS OF THE MISCELLANEOUS

CHARGED PION, m_
Rest mass = 139.60 MeV/c® = 273,19 m_ = 0.14878 m

Length

h

m_c
™

1.4135 fermi (~ V2 fermi)

Natural (= ""geometrical’) Nucleon Cross Section

=27 2
cm’)

2
,, (f‘_) = 62.7655mb (1 mb = 10
m"C

(3/2, 3/2)wp Resonance of mass 1237 MeV (Q = 159 MeV).
Center-of-mass momentum: p_ = 230 MeV/c
Lab-system momentum: PTr = 303 MeV/c (TTT = 195 MeV)

RADIOACTIVITY
1 curie = 3.7x10!0 disintegrations/sec
1 R =87.8 ergs/g air = 5.49%x 107 MeV/g air
Fluxes (per cmz) to liberate 1 R in carbon:
3 %10’ minimum ionizing singly charged particles
0.9% 109 photons of 1 MeV energy.

(These fluxes are actually correct to within a
factor of two for all materials. )

100 mR/year

"Tolerance'* 100 millirem/week [ Note, 1 R may produce
up to 10 "Rem' (R equivalent for man), depending on
type of radiation. ]

Natural background:

Physical Constants
1 year = 3.1536%10° sec (== %107 sec)

Density of air = 1.205 mg/cm> at 20°C
Acceleration by gravity = 980.67 cm/secZ
1 calorie = 4.184 joules

1 atmosphere = 1033.2 g/cmZ

Numerical Constants

1 radian = 57.29578 deg; e = 2.71828
In2 = 0.69315 log;, e = 0.43429;
In 10 = -2.30259; logjg 2 = 0.30103.

Stirling's approximation

VZm (2" <n t<VZm (2P (s n‘n_.l)

Gaussianlike Distributions

For n > -1 but not necessarily integral:

o 2
ﬁ) xzn*lexp [- 5—-2} dx = 2% n" an-iZ; (-i—)!=\) /2
20

Relation between standard deviation 0 and mean
deviation a:
202 = ma?; o = 1.4826 probable error.

Odds against exceeding one standard deviation = 2.15:1;
two, 21:1; three, 370:1; four, 16,000:1;
five, 1,700,000:1

?Based mainly on E, Richard Cohen and J, W. M. DuMond, ""Present Status of our Knowledge of the Numerical
Values of the Fundamental Physical Constants, '' Second International Conference on Nuclidic Masses, Vienna,

Austria, July 15-19, 1963,
PRased on atomic weight of C12 being exactly 12,

€C. Sommerfield, Phys. Rev. 107, 328 (1957) and A, Petermans, Helv. Phys. Acta. 30, 407 (1957).
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Note: When calculating .erms which are linear in the above coefficients (e.g.. interference,

polarizatios

n), the sign
Blatt and w:iuko;?l."!:
(e.g., Schiff, Bethe and de Hoffmann) nse different conventions.

convention becomes important.
5, Rose, Condon and Shortley, etc.

mont

This table follows the one in
Other authors

TABLE VIl
CLEBSCH-GORDAN COEFFICIENTS AND SPHERICAL HARMONICS
1/2%1/2 X172 3/2x1/2
I 2 z 1 z 1 2 1 2
e IR e A A A e NI RN
+1/2 +1/2| 1 +1 +1/2 1 +3/2 +1/2 1
RY IRV NT72| NT72 Y 73 | NETE B/ 12 173 V7T
-1/2 +1/2 N172|-N172 0 +1/2 N 23| NI/ +1/2 +1/2 J‘T]S].JWT
|12 12 1 o -1/2 NZ3| N3 w12 /2 V17| N172
-1 +1/2 N173|-NZ73 -1/2 +1/2 NTZ|-N1/Z
-1 -1/2 1 -1/2 -1/2 N374|N178
2X1/2 . S3f2 412t NT/A 377
T T s/zy 5/2 3/ s/z 3/z | 5/2 3/2| 5/2 3/z| 5/ -
N&S/z 3/2 +3/2 +1/2+1/2 | -1/2 -1/2 | -3/2 -3/2|-5/2 -3/2 -1/2 i
1 my
w2 1/2] 1
P -1/2 NI75 | N5
R vL) NA5| 175
| a2 NZ75| 375
0 +1/2 N3/5|-NZ/5 Yao R ;,1,—
o -1/2 N375| 275
-1 o+1/2 NZJ5 N7 Y]" :\/g cos 8; Y -\/53: sin 0 ei®
-1 o-1/2 Jis| N5
2 41/2 NT75 | N5 v,° =\/;_€(3 m.ze.%) iov,ts .\/g.inaw-ae“
-z -1/2 1
m v, - %‘\/;{.inzaez“
3| 2 2 1 2 1 ) 2 1 2
N ¢ - - ° ° ° - - * v,° =\/§ (;co:lo -%cos e) AR AT %\/i_—z sin 6 (5 coazﬂ-l) 4
4l 41| 1
§; : ﬁ !JJZ} v2= %'\/’;‘% sin?0 cost eX® ;v 0. _}\[% ain® g ¢3¢
41 -1 NI76 | Ni7Z | NI73 .
o o B o | (ylm\ . (.1\'“ ¥,
14 NI/ |72 | NT73 / /
0 -1 VI72 l Ni7e
10 NIZ2 |-N172
-1 -1 1
a/2x1
i e SRR RV ARV B I
+3/2 +1 1
+3/2 0 N5 ldz_ls_
s1/2_+1 N375 I-~175>
+3/2 -1 NI710 N275 | NI72
+1/2 0 N375 NI715 | NT/3
A1z 41 N3710 |-NB715] N176
12 -1 3710 | NB7TE
-1/2 0 N3/5 |WNTITS| 175
L3z w1 N1/10[275 | NT7Z
-1z -1 375 | NT75
2320 NZJ5 |35
L -3/2 -1 1 —]
2x1
i 3 3 2 3 2 1 3 2 1 3 2 1 3 2 3
NJ +3 +2 +2 +1 +1 +1 [ 0 [ -1 -1 -1 -2 -2 -3
m) m3) e
2 a1l 1
2 0 NSVAY ! NEY S
o NZ3 | N1
42 -1 NT7Ts| NI73 | N3/5
10 N8715| N176 |-[3710
0 _#1 ~NE718-N172 | N1710 - -
A NI75 | N172 | N37T0
[ N35| o ~NZ/%
-1 41 N1/5 |17z | J3710
o -1 NE/T5| NI7Z Jﬂmf '
1o NETT5 | 176" V3710
2 41 NT/15|-N173_ | 375
1o ~'2_/§I Ni73
2 o 173 |- vy
-2 -1 1



