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ABSTRACT
Data on the properties of leptons, mesons, and baryons are listed,
referenced, averaged, and summarized in tables and wallet cards. This

is an 'updating of the Reviews of Modern Physics article of Oct. 1965.
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Table S, Stable Particles.

UCRL-8030, Pt. I
Jan. 1967 revision

Rev. Mod. Phys., January 1967

A. H. Rosenfeld, A. Barbaro-Galtieri, W. J. Podolsky, L. R. Price, Matts Roos, Paul Soding, W. J. Willis, C. G. Wohl

General Atomic and Nuclear Constants®

Mass Mean 2 Decays 23 -1
G,.P Mass  difference life (sec) Mass®, Partial Fraction N =6.02252 ¥ 10y, mole” " (based on Acy, = 12)
1°uh)e % 10 }
n (MeV) (MeV) cr (cm) _(GeV)* mode ] c 2.997925 ¥ 10_10 cm sec 19
e = £l 4.80298 ¥ 10 esu = 1,60210y107 "7 coulomb
Y 0,117)" 0 stable 0 stable > a1 1 Mev 1.60210 10, erg
ve T} 0(<0.2 keV) stable 0  stable ss3|n =6.5819 X 10 MeV sec
ve 0(<2.1 MeV) o a” = 1.05449 ¥ 10 7erg sec
-11 .
e¥ I= % 0.511006 stable 21 0.000 stable - 1.001159622 oh he =1.9732 % 10»11 MeV cm 3 197.32 MeV fermi
+,000002 (>2x10"y) Ye 7 £,000000027 Zmgc k = 8.26171 X 10 MeV deg™ " (Boltzmann const.)
= 2 — = e2/n = 1/137.038
v J=3 105.659 2.199x10°% " 0.011 evy 100 % .5 105 53 | O o 5/1;:006 Me{l/ac.lz 318/1836 10 m
+,002 +,001, S=1,3 4 eyy (< 1.6 )10 105 53 e . 2 . |4
1.001164 eh cT =6.592X10 3e (<1.3 )10'; 104 53 | m, 938,256 MeV/c? = 183610 m | = 6,724 m_+
m,o= 1 - 1
¥ £,000003 Zmc -33.352 ey (<6 )10 105 53 = 1.00727663 m, (where m, = 1 a;n\; =43 Mcy, =
+ = = 931.478 MeV/c?)
"~ 17(07)" 139,579 2.608x10°° ,  0.019 pv 100 %o 4 34 30 2 2 . | 13
+,014 +,015, S=3.5 ev ( 1.24%0,03)107 139 70 | T, =e /meC = 2.81777 fermi (1 fermi = 10 cm)
et = 782 pvy ( 1.24%0,25)10 g 34 30 1 11
4,6041 (1t-77)/T=(.4£.2)% ®ev (1 1.01£0,09)107 4 5 | X = ﬁ/mec =r,a’ =3.86144X 10 cm
£.0037 ((test of CPT) evy (3.0 £0.5 )10 139 70 2, 2 2 -8
o .4 —1% 2, Boh =h"/m e” =r_ a™“=0.529167 A (1 A=10"" cm)
s 17(07) 134,975 0.89%10 0.018 vy, <(98.8 )% 135 67 ~ Bohr e e
+.014 +.18, S=1.6 - 1,16 134 67 R
T 2261%10°8 ‘fve §< 169 ;'Z"o"’ 135 67 | “Thompson =%« r 2 = 0.66516x107%* cm® = 0.66516 barn
fereter (3.7 y10°3 133 67 .2 22
I e -5 B R =m_e /28 = m_c“a /2 =13.60535 eV (Rydberg)
K 107 493.82 ~\ 1.235x40 0.244 v (63.4 £0,5 )% 88 236 " e
+.11 +,006, S=2.4 LS (21,0 £0,3 )% 219 205 | Hydrogen-like atom (non-rel., u = reduced mass)
cr = 3,70 L (5.6 £0.1 )% 75 126 _pzle ) _ ze
(rt -7 (.09£.08)%  wr®n° ( 1.71£0.08)%, 84 133 n oz fastT T 50T = afc
C(test of CPT) prdy ( 3.4120.22)%, 253 215 2(nh) pae?  ©/rms y
en’y ( 4.79%0.18)%, S= 358 229 | wp . = ef/2m, ¢ = 0.578817X 10" " MeV gauss
riety ( 3.8 0.8 )10 214 204 _ _ -18 -1
> _4.05 ww*e:v (<2 )10:2 214 204 Houel = eﬁ/Zmpc =3.1524 x 10 MeV 1gauss .
12 ity (< 1.4 y1072 109 151 | 1 = e/2m_c =8.79404 x 10 radsec”! gauss™
e opFy (<3 )10 109 151 cyclotron e 3 1 1
ev ( 1.9 1.2 )10'2 493 247 =e/2m_c =4.7895 X 10° radsec” gauss
mgy_ ( 2.2 £0.7 )07, 219 205 | o N = "(ﬁ/m;c)l = 62.768 mb
Ty (10 4 1077 75 126 natura ™
mele” (< 1.1 )10 353 227 :
"pé“- (<3 “0-6 143 172 Other Physical Constants
K° 07 497.87 50% , 50% K 1 year = 3.1536x 107 sec (= mx 107 sec)
‘ £0.16 “Short Long density of air = 1.205 mg cm "3 fat 20°C)
10" -10 +_- acceleration by gravity = 980.67 cm sec ",
KShort z(07) 2'3;;105_1 3 0.248 “n"g (gg'i’, 1,2 )% S:l,ZS* g;g ;ge gravitational constant 6.670%x 10" ::ng’1 sec~?
g *.009, S=1. o (30, % 9 | 1 calorie = 4.184 joules
-0,48X—~ cT = 2,61 1 h = 1033.2 -2
- £02 7S =" oo atmospl ere = 33.2gcm
Kyon, 3(07) . 5.68x10 0.248 n9n°n! (23.5 £2.1 )% 93 139 | 1 eV per particle = 11604.9°K (from E = kT)
ng +,26 i (11.5 £ .4 )% 84 133 .
cT=1703 ™y (27.5 £1.8 )% 253 216 Numerical Constants
eV, (37.4 £1.8 )% 358 229 | 4 rad = 57.29578 deg e = 2.71828
mom (.453 %.007 )%, 219 206 | ¢ . = 0.577216 1/e = 0.367879
moy (<0.3 % 219 206 § 1n 2 = 0.69315 log,ge = 0.43429
Lad (< 2.7 110 o 228 209 | 1n 10 = 2,30259 log, 42 = 0.30103
ep (< 4 )10_4 392 238
vy (1.3 206 )107¢ 498 249 | 3
frigThe (<4 )10~ 287 225 Based mainly on E. R. Cohen and J. W. M. DuMond,
ete” (<4 y10°> 497 249 Rev. Mod. Phys. 37, 537 (1965).
n o*07)" 5486 1<r<10keV _, o Neutrally (31.4 2.2 )% w549 274
0,4 (2<c7<20)107"7 decays{®yy (20.5 £3,5 )% S=1.3, 414 258
72.9% (37 _ . (21.0 £3,2 )% S=1.5 144 179 Decay Parameters’
Charged (T, m_m (22.4 +1.8 )% % 135 174 Magnetic .
decays{™ T}y _ ( 4.6 £0.8 )% S=1.1 269 236 | moment Measured Derived
27.1% |rSe’e; (< 0.2 ¥ 413 258 | (et/2m c) o 3 (degree) Y A(degree)
wnete” (0.1 £0.1 )% 268 236 P
P 1uh 938,256 stable . 0.880 2.792763
N £0,005 41,2933 (>6x10°"y) £,000030
Lt ~ 0
n 2(z) 91333‘5’ #0001 (1,012.03)10;3 0.882 pey 100 7, 1 1 -1.913148
. cT = 3,03X10 +,000066
A o) 111558 2.51x10770 1,245 pr” (66.4 .4 4 )% g4 4% 38 100 -0.73 .663+.022  (-7+7 )° 74 ( 848 )°
£0.10 +,04, S=1.4 nn® (33.6 %%y, 2% 41 104 £.16 .73 .18  Sign of ¢ and A changed after
cT = 7.52 pev ( 0,8810.15)10'4 177 163 .06 =.19 RPM printing to correct for
ppv ( 1.35%0.60)10" 72 131 wrong sign in listed data card.
=F 14T 1189.47 0.810x107°0 1412 prd (52.8 ., )% 116 189 2.3 .960%.067
£0,08 £,013 nm (a7.2 *13 g, 110 185 +.6 +.008+,037  (180£30)°  -1,0 ( 0£85)°
cT = 2,43 Py, ( 1.9 £0.4 )10‘3 251 225
nr y (= 0.2 )10'5 110 185
Aetv (1.5 £0.9 11077 73 72
npty (< 1.1 )m'5 144 202
-7.97 nety (<5 )10~ 249 224
0 1t +,11 -14
= 14%) 1192,56 <1.0x10° 1,422 Ay (100 % 77 15
20,11 agg  STIXHO Aete- ( 5.45 )10-3
=" 13h) 119744 £.06 1.65%10° 70 1,434 nr 100 b s 118 193 -.010%.043
£0,09 £,03, S=1.4 ne’v ( 1.25£0.17)1073 257 230
cr = 4,95 npv ( 0.62+0,12)107; 152 210
Ae’v ( 0.6120.16)107C 81 79
nmy (= 1 )10~ 118 193
= 11ty 13147 3.0¢107 10 1,728 A 100 % 64 135 ~33 .10
? +1,0 +,5, S=1.3 pr_ (< .5 V% 237 299
cT = 8,99 pe v (< .6 )% 376 323
: ztelw (< .7 )% 125 119
sielv (< .6 )% 117 112
-6.5 =ty (< .7 )% 20 64
£2 = pty (< .6 )% 12 49
Po v (< .6 )% 271 309
=" ieh 13212 1,74x10° 0 1,746 An” 100 % 5 66 139 1.394£.032  ( 68 )° 92 (14x15)°
? +0,2 +.05 Ae v (2.5 1.8 )1073 205 190
eT = 5,22 nm (<5 )10~ 242 303 7 —
Ak‘-v (< 1.2 V% 100 163 The definition of these quantities is as follows
- . 128 1 *
guﬁ—: 2: g_g ;3; ig % a2 Re(s*P) _2mE'R) L Is1?- Ip|2
nev (<1 )% 381 327 1s1Z+|PI2 1512+ P12 Is1%+ P2
= ¥ -10
Q 0(3/2") 1674 1.5x10 2,802 =m (~50 )% 221 296 _ .
22 +3 £.5, cT = 4.5 AR (<50 )% 66 216 tan °‘€" tan =B,

*

S = Scale factor
tion, is

a. See notes on Stable Particles in text.

i

b, See notes in data card listings.

c. Theoretical value,

See also data card listings.

In decays with more than two bodies, _Pmax is the maximurn momentum that any particle can have,

Jx;(N-i) where N= number of experiments, S should be = 1, If S>1, we have enlarged the error of the mean, 6x, i.e., 6x—+S 6x, This new conven-
still inadequate, since if S >1, the real uncertainty is probably even greater than Sbx, See text,

MUB-13977
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M E S O N S, November 1966
- Partial Decay Modes N onets
symbol(s?)  1°6FIC,  Mass Wit M2 Frac- or cp=-1 CP=t1 ¢
- M r =rwmla Mod tion Q  Pmax - o - ¥ + %2 ®
P estab (Mev) (MeV)  (Gev)? oce (%) (Mev) (MeV/c)| 0 O ¢ ¢ @27 R
= T T H a
n(549) n(0") 07(07) 4, 548.6 <0.01 0.301 1 neutral 73 @ §
T k04 000005 atr et vntaty 27 } See Table s n ¢ win
g, € E 5 9o
LS =90 369 328 - E£52%
R . o seen (c) 504 366 voapon
w(783) $'(17) 07(17) - 783.4 11.9 0.614 ®y 9.7£0.8 648 380 RN
—_ £0.7, +1,5 +.009 ng neutral < 1.5 234 199 © s 8. 2g
5=1.8 oy <5 504 366 £ EZgT
ete” 0.0124.003 782 392 g 5 .84
wte < 0.10 572 377 s gEel
z ¥, - og
n'(958) n'(07) 0 (0)+ 958.3 <4 0.918 npm 75 * 3 S=1.8% 131 232 s SguR
or X —  :0.8 <004  wlwyinclp®y) 25 £ 3 679 458 ' < N;'g‘g'
;5——1 for upper limits see footnote (f) o £ : og
_ T ~ P— — v o
$(1019)  o(17) 07(17)- 1018.6 4.0 1,039 k'k 48 = 3 31 125 . S35k
— 0.5 1.0 £.004 K1 Ks 40 + 3 23 107 ® FovRaL
s=1.2% wfr ¥ (inclpm) 12 = 4 604 461 & Ze-7
for upper limits see footnote (g) S %§E .
ny(1050)  n(0*) ot(0*)+ 1050 50 1.10 o <170 780 507 v Tom R.glzi
~KgKg Soiggg&xa still Tavor large scattering .05 KK >30 54 167 Ty ‘e T :U; 2 E .5
+ Qo
£(1250) n' 2+ otehy+ 1254 117 157 w, large 975 611 Foes3gy
+12 *15 +15 22" < 4 696 547 f o F8gEg
KR 2.3£0.6 258 381 S wby?
= 8.5
D(1285) '(A) of1fy+ 1285 32 1.65 KR (mainly y(1003)r) only mode seen 154 304 % e8P S
4 28 +.04 K*K+R*K -100 D wHOE-Fa
T not seen 256 356 oV Yy a8 1
E(1420)  n(A) of07)+ 1424 76 2.03 K K+K K 50 210 38 157 N SINEST .
£7 %9 +.11 Ty (1003) 50 +10 284 338 ? E? g .8 ohed
K.K § | Tp not seen 395 462 >§ gEQaln
Hil nzh ot 2y + 1514 86  2.29 . <14 1235 744 Svigéap
(15 16 %23 =13 KE_ _, > 60 518 570 \ S355E 2
K R+R 'K <40 128 294 f n3ag8es
m not seen 417 522 oS ?g gt
= = - 0.01 %"13523-5
o {1;‘5); o) 1o 133'33 0'013 See Table S - ™ Egﬁ;ﬁﬁ
T = - ~ w, E0°3 .3
P (760) p(17) 17(17)- 778 160 0.605 ™ R =100 480 353 231988 Bog
— ) (h) =424 wf LA < 0.2 206 243 Eh g BE AT
_____________________________ T < 0.6 199 238 Benes0 .2
®y < 0.4 619 367 snEeZ el
p°(760) 770 140 0.593 + [ w3 ., 8o®
n < 0.8 71 135 Sk
3 g
(h) (h)  £.108 T o1t gvag' 8%
ete 0065 ""g0c 759 380 wt 330 :3'§
war 0033 +.0016 549 365 DS E‘§ £30 o
= o E .
S soHO £
6(965) 2) 10 ) 931 <5 0927 &% ~ ichargedtneutral(s) = 60 SEE RS
= +4,2 <.005 6~ - >3 charged+neutral(s)=~ 40 X Qv "": 93 =8
= gy 8
Ty (1003)  w(0) 1-(0*)+ 1003 70  1.006 KTK® large 1 75 A bl ;é’l’a
_ = 15 +.057 nw see note in data listings 315 333 - EFa"G Sk
- KK may algolbe interpreted as due to large scattering length v B EERERR
+. -t
A1(1080) w(1h) 17(1h)+ 1079 130 1.16 om =100 181 245 % = =
- + 40 x4 KR < 0.25,G=(-1)!*1 forbids this (Eq. 2 < =
unresolved mixture of resonance and nn < 1.5 391 385 A{
"Deck effect" n'n < 1.5 -19
B(1210) p(A) i+( 1+)- 1208 119 1.46 wT =100 297 339
? o 212 w24 , .14 ™ <30 941 594 g
S=1.6 KR <2 232 358 08
4w <50 662 528 a0
- T <_1.5 66 137 w
A2(1300)  w(2") 1"2H)+ 1306 81 1.70 o 93 23 408 417 Téﬁ .
£8 . £8 . 11 KR 3.8£1.3 314 425 &7 >
$=2.6" S=1.4 nw 2.9+2.4 S=1.5% 618 527 Ay - v
Ve < 1.5 208 276 £Z e
wtron®(excl. pm) <17 892 616 e d ©
5 .
n(1640) T (A) Z17(A} 1640 100  2.69 3w appears dominant 1235 792 Y s
-3 ? 2 £20  £20  £.16 pT < 40] 746 636 LI
fn 2] 251 319 8% ,
KR <40 644 652 B «
p(1650)  p(V) 1hv)- L1637 150 Z.68 2n observed 1358 807 kT
g~2m S=1.4= %23 50 .24 ar bably ob. a 1079 758 g3 ~
R,R,R; bumps suggest more structure inthis peak  pmw probably observe 599 605 g5 M
R4RR5§ } — IS -
5(1930) (V) =1t ) 1929 <35 372 icharged )48  6(+15/-6) fg = &
%= 2 (e) 2 14 <.07 3charged }g T 92(+ 8/-20) “s § .5
>3 charged | £ 5 2(+13/-2) 8% §v
T(2200) >1 2195 <13 4,82 tcharged |3 &  4(+11/-4) g € S .
X £15 <.03 3charged (3’  94(+ 6/-19) 20 B 9%
>3charged J£ & 2(+13/-2) £ E .S
U(2380) A ) =1 2382 <30 567 icharged |48 30 +10 . o E® °% 3
X - 24 <.07 3charged }g o5 45 £15 ZEp o Roe
>3charged I8 25 %10 g € oz e 5
- - B
k'(494) K (0" 1/2(07)  493.78 0.244 See Table S K SE2 T 89
K° (498) T 4977 0,248 ags & “ay
% = s .8
K(890) K(1) 1/2(17) 892.4 49.8 0.796  Km =100 259 288 " TEE 8 sUS
T %08 1.7, £.044 Kmw 0.2 119 216 K g3 2E"
.<(725)5)§ mo-m*=3.5ﬂ.8'vs=l.2*_f S=1.1 a87 & 2 Ty
Kvy(1080 s o 28T
K. (1215)8 [k (a) 1/2(A) 1320 80 1.742 Kow | N N 288 338 §78 £ S37
A ? T 10 £20  £106 Kp (OVeriap arge 63 198 $ 86 = oLV
mand I'values taken from Shen+. Appre- Kw probably seen,< 10 39 155 Kp © al?a 2. :2 v
ciable discrepancies with other exper - Km <30 687 558 Bon THEYS
iments. See note indata listings. Kn <10 278 405 g o IS E W
Ky(1420) K (2% 1/2(2Y) 1411 92 1,991 Kg 52 +5 778 610 R CT -
25 47 £.130 K 36 +6 379 407 RES 0l 2l
5=1.8% 5=1.2 Kp 9 % 5 ) S=2.2%1 158 319 Ky gade 38 Fael
Ko 1.041.7 134 293 '5:(3 §3u§§'°
Kn 2.1#3.0 368 475 BN E & ond B B
Qwo -
K(1800)  K(A) 1/2(A) 1789 80  3.20 Ky <10 1156 819 SEESEST g
— 10 220 .14 K 35 +12 762 664 ° ¢ FagniEEe
. Ky (1420)w 8 x5 243 315 2 z E9fg,idng
* § Kp 7% 5 532 630 K s wgeEgEeES]
K, /,(1175) -l S
3/2 Remaining Knm 40 15 1021 801 S H BERSG gy
8 P
K:(1270)§ Kw 10 £ 3 508 616 e 556533:’:‘5'«:
. m. = g2y Ko-m~ .566.8 928.4 1391. 1444.3 :gﬁtg £125
§ The following bumps, excluded above, are listed among the data cards: 8 +0.2 (i)£3.0 =13. +6.9 'z' end g":. « E:’
0 (410), €(700), H(975), KgKs (1440) and pp(1410), R, R,, R,(=1700), « (725) . 589
Ky(1080), K (1215), K¥,,(1175), K*, (1270). e ’ sinZg = L8 0.033 0.414 025 029 | HEEEEH0EE
. o c 3/2 ? z; o £0.001 (i)£0.013  £0.10 £0.06 25 s3%a
oted error includes scale factor S = (N-1). See footnote to Table S. Lo CACACAL)
Footnotes continued in right margin. X . 6 = 10.4° 40,10 29.7°  32.4°

MUB 13978
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-
Partial decay modes : 9 -
P Beam m, K 2 t I
Particle or  [(JF) (BeV) Mass r mesrm Fraction POTPlax  am? 3 5 A
resonance b=l = estab. (BeV/<) (MeV) (MeV) (BeVZ)  Mode (%) (MeV) (MeV/c) (mb) B8 g
T o o &
p 1/2(1/2 938,3 0.880 See Table S & ° =3
[ m— 939.6 0.883 2 83
sz
N (1400)  1/2(1/2%) Py T=0.43mp ~1400* ~200 1.96 NT 70 322 367 36.3 9 5 +g
—_— p=0.55 +0,28 H E 259
= =
N(1525) 1/2(3/27) D,; T=0.62 15252 105 2.33 Nm 65 447 460 23.2 9 ;gg
— p=0.75 £0.16 Nmw e 35 308 414 @ © ud
[Aa(1236)7]° [~ 20] 149 229 :“5 .« O% E
N(570)  1/2(1/27) 5., T=0.69 1570% 130 2.46 N ~ 30 492 491 20.3 o8 228
| — p=0.82 +0.20 N7 ~ 70 82 242 -: o :0.51,
N(1670) 1/2(5/27) D, T=0.87 1670° 140 2.79 Nm 40 . 592 560 15.6 2 2 EE%
— p=1.00 £0,23 N dominant® 453 526 0 B8 wed
N* (a@z3eynle [ 2] 294 357 EER ELd
/72 AK small 57 200 omf Hed
N7 small 182 368 £Ze 225
v
N(1688) 1/2(5/2%) Fyg T=0.90 1688% 110 2.85 Nm 65 610 572 14.9 pET 893
—_ p=1.03 0,19 N dominant® 471 538 398 ,A28
[a@236)n])® [ 2] 312 372 R
AK small 75 231 958 8T K
N1 small 200 388 58 §°_,°= °
N'(1700)°  1/2(1/27) s T=0.92 1700% 240 2.89 N 100 622 580 14.5 08y i
— 1 p=1.05 £0.41 BoE gg“&
- B
N(2190) 1/2(7/27) T=1.94 2190 200 4,80 NT 30, 1112 888 6.21 “2s gub
— p=2.07 £0.44 AK ? 577 710 238 8@ s
N(2650)  1/2(11/27)° T=3.12 2650 ~300 7.02 N 7 1572 1154 3.67 oIS
— H p=3.26 +10 £0.80 _ AK ? 1037 1022 2.8 ot
_y(sosof 1/2(15/2')b T=4.26 3030 400 9.18 N 0.7 1972 1377 2.62 Hey ®E3
E3 — p=4.40 +1.21 85T¢ 8 F
.28y S
a@236)  3/2(3/2%) Py T=0.195 (++) 1236.0 120 1.53 Nm 100 158 ‘231 91.9 w5 gn.n'f» 5o
—_— p=0.304 0.6 £2 £0.15 Nrta™ 0 18 89 Sope gis
mo-m++=0.45t0.8 _-m++=7>9t6.3 Ezgﬁ %ﬁﬁ
A(1670) 3/2(4/27) S5y T=0.87 16702 ~180 2,79 Nm 40 592 560 15.6 85 § £ T ,E f?;
— p=1.00 £0.30 Nmm ? 453 526 BEon 3ok
-~ O
a@9zo)  3/2(1/2%) T=1.35 1920 200 3.69 Nm 50 842 722 9.37 sERSE Ssg
—_— p=1.48 £0.38 ZK seen 229 423 g@psbggal
w089 o
N3/2 A(2420) 3/2(11/2hP T=2.51 2423 ~275 5.87 N 10 1345 1024 4.66 2zo8% e
— H p=2.65 10 +0.67 ZK ? 732 830 20, ;'; 3% a3
a(2850)  3/2(15/21)° T=3.71 2850 ~300 8.12 N 3 1772 1266 3.05 WSk eten
— p=3.85 +12 +0.86 .
o 0
a(3230)°  3/2(19/2%)° T=4.91 3230 440 10.4 Nw 0.6 2152 1475 2.24 ° ©
- — p=5.08 +1.4
Z* 20(1865)° o( ? ) p=1.15K'p 1863 150 3.47 NK 55 432 579 14.6
0 - [l 0,28 GEJ = 1/2)
A o1/2% 1115.6 1.24 See Table S
—_—
A(405)? 0(1/27) p<0 K'p 1405 35 1.97 Zm 100 68 142
— £0.05
A (1520) 0(3/27) p=0.392 1518.8 16 2.31 NK w | 395 81 235 83.6
b 1.5 +2 +0.02 Zm S=1.7-{51x6 182 258 w8 °
AT 102 124 251 o g .
— - Z
A(1670)  0(i/27) p=0.74 1670 18 2.79 An K p=Anseen 6 66 ga &8 §
% — #0.03 NK 233 410 28.5 273 93
Yo A'(1700) 0(3/27) p=0.80 1700 40 2.89 NK 20 263 438 25.0 L] § © :
H +10 *10 #0.07 Zn seen 363 411 o o i
A@820)  0(5/2%) p=1.06 1819.5 83 3.31 NK 70 382 541 16.5 5. &E
e £3,5 + 8 £0.15 Zm 11 482 502 28 o3
Z(1385)m 18 295 362 Son~ S
An ~ 1 155 349 ° c'% S E
A(2100) 0(7/27) p=1.68 2100 160 4.41 NK 29 663 748 8.68 5%’ . ::
— £0.34 =n seen. 763 699 t9s Sy
S
A(2340)  O( ? ) p=2.27 2340 105 5.48 NK 10 903 907 5.92 sz &R
H +20 +0.25 seen ing(total) e if J=9/2 5 B £ 2
N @
o -
= 11/2" (+)1189.5 1.41 See Table S ao . il
) (0)1192.6 1.42 388 ogs
(-)1197.4 1.43 : ggn B Ew
z(1385) 1(3/2" p<0 K'p {+)1382.2£0.9 (+)37+3 1.92 Aw 913 130 208 55 t EG
) . S=1.6% s=2.1%  0.05 Zn 93 48 117 Soxw SEg .
S=4.8(-)1388.043.0 (-)38+8,5=3.7% s=1.4% % SELC
Z(1660)*  1(3/27) p=0.72 1660 50 2.76 A(1405)m large 115 197 g E%3 E
] #0.08 =n ? 323 379 £85 SESE
Large contradictions among measured branching ratios. Aw ? 405 439 3 ) : © S8
NK small 223 400 29.9 wUZ Z5gk
¥ =) 1(5/27) p=0.95 1768 89 3,43 NK 49 331 498 19.4 2 -]
Y — +4 12 £0.16 Aw 17 517 520 58% 8 Moo
| s=1.5% 5=2.0 A(1520)T 19 110 192 £g8 2 E3%
Z(1385)m 12 243 318 03 Zacl
=n 2 27 143 Y9% —~al3
- = < 1 431 463 25, %_«’.EE
— ) 3]
£(1910)¢  1(5/2%) p=1.25 1910 60 3.65 NK 8 473 612 12.9 SEE gE Eg
3] +10 +0.11 ATw 10 655 619 Vg3 —qES
Zn 3 573 568 “E3 Crok
— o (=}
£203s)  1(7/2" p=1.53 2035 160 4.14 NK 16 598 703 9.83 8% SAED
— 15 +0,33 AT 25 784 703 38882 .3
Zn seen 698 655 g% NZEY,
~3
} £(2260)°  1( ? ) p=2.06 2260 180 5.11 NK 14 823 855 6.66 TELcgLRE
- il +20 +0.41 seen in g (total) Y if J=9/2 %}_g It : E g w
8 S @Yool
= 1/2(1/2%) (0)1314.7 1.73 See Table S FLERE»od
— (-)1321.2 1,75 Bostosy
T o
=2(1530) 1/2(3/2") (0)1528.94#1.1 7.3 2,34 =n 100 69 145 S5 HES%0 3
- —wave (-)1533.8%1.9 '#1.7 +0,01 gy ek
* P — SESHAmE
E =(1815) 1/2( 2 ) 1815 - 16 3.29 AK ~ 65 202 391
'/2 — *3 +8 +0.03 = ~ 10 354 409 t .
. . 5=2.2 S ~ 25 215 351
Branching ratios poorly known [=(530)n]° [~ 20] 145 229
2(1930)  t/2( ?) 1933 140 3.74 =n seen 472 501
nd | +16 435 £0.27 AK seen 320 504
0(3/2%) 1674 2.80 See Table S

MUB13979




-4- UCRL-8030,Pt. I
Jan. 1967 revision

This data survey is an updating of that of Oct. 1965. 1 An inter-
mediate version was distributed at the XIII International Conference on
High Energy Physics held at Berkeley in Aug. 1966. This time a large
number of early data and references have been deleted from the listings;
these pioneer works can be found in any earlier edition.

As always, we make two requests of our readers:

1) Please inform us of mistakes and omissions. We cannot do an ade-
quate job without this help.

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

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

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

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

2. Meson Resonances, and 3. Baryon Resonances. For con-
venience, these tables include basic information on stable mesons and
baryons.

Each table is of slightly different form; thus Table S includes
magnetic momepts and weak-decay asymmetry parameters, the meson

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

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

either in the listings or in a special note following them.

NOTES ON THE TABLES
Quoted errors represent standard deviations. Inequalities are also
standard deviations or 1/e confidence levels.
The quantum number C stands for the eigenvalue of the charge-
conjugation operator applied to a neutral particle. The notation Crl (n

for neutral) means the eigenvalue of C applied to the neutral member of

a nonstrange triplet, like the pion. Thus for all members of the SU(3) 0~
nonet, Cn = 1.

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

We define antiparticles as the result of operating with CPT on
particles; then both should share the same spins, masses, and mean lives.
For resonances; I' represents the full width at half maximum.

For broad resonances there is an inconsistency in the way the cen-

tral value MR is usually stated. For a well-studied resonance like

2-4
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| N§/2(1236) or Y§(1520), it is conventional to call MR or ER the energy
at which the resonant amplitude would (in the absence of background) be-
come pure imaginary. (For N§/2(1236) this corresponds to 1236 MeV,
but for further discussion of this point see the note following the baryqn
listings.) But this does not mean that the peak in an observed cross sec-
tion occurs at MR’ because kinematic factors enter into the relation between
amplitude and cross section. Thus the peak in the mp cross section near
1236 MeV actually occurs at 1223 MeV. Nevertheless, it is conventional
simply to report the energy of the peak in the observed cross section. For
well-studied resonances, we have protected the averaging programs (by
putting a star in the eighth column of the data cards) from masses and
widths obtained without the proper kinematical factors or the proper back-

ground treatment. For the others, we have used whatever data was avail-

able.
Notes on Table S
The quantum numbers of all the stable particles seem well established,
with the exceptions of = and Q. Of course if we accept the normal

SU(3) assignments, then = becomes 1/2+ and 2 must be 3/2.+.

Hyperon Decay Asymmetries

We adopt the following conventions for the decay asymmetries:
2 Re(s™p)

2 - 2
sl ™+ Ipl
ZIm(s*p)

P 2 2
Isl™+1pl

2 2
- Isl™-1pl
y = p

2 2
Is|™+1Ipl
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where s is the parity-changing amplitude and p is minus the parity-
conserving amplitude. (Here we use the Condon-Shortley conventions
for spherical harmonics and Clebsch-Gordan coefficients. They are
repeated in more detail on our wallet cards.) Then a is equal to the
helicity of the decay baryon from unpolarized hyperon decay, and the

polarization P, of the decay baryon from hyperons with polariza-

N
tion PY is5 (in the Y rest frame)
B = 1 {{Q.JrP Cose(i—y)]&+ vP +§(i3 ><1‘<I)1 R
~N 1+0.PY0050 ) Y ’ - X Y f

~

where N 1is a unit vector along the direction of emission of the decay
baryon, and 6 is the angle betw.een E and ﬁI This convention for
a and vy is the same as that of Cronin and Overseth, 6 except that they
defined B with the opposite sign in 1ts relation to s and p; nevertheless,
the experimental value of B that they quote is in agreement with the
convention used here.

In practice, the value of a is usually known much more accurately
than those of B and vy. Since
(12' + BZ + yz =1,
there is really only one other parameter to be determined. A quantity,
¢, which has a more nearly Gaussian distribution than $ or vy, is defined
by

o N1 e |

Y = \[;-.-_a—z—cos o} f

On the other hand, in discussing time-reversal invariance, the

tan¢ =

<|®

quantity of interest is A, defined by
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tan A = —E
a

Under time-reversal invariance, one should have

A: 6 "6 H
s P

the difference between pion-nucleon scattering phase shifts at the correct
energy and in the appropriate isospin state. For A decay, if we assume
the A|I| = 1/2 rule,
7
5 -6 =~ 1°.
s P

On the data cards, we list a and ¢ for each decay, since these

are the most closely related to the experiment, and are essentially un-

correlated. In Table S we give a, ¢, and A, with errors; and for con-

venience we also give the central value of vy, without an error.

Notes on the Meson Table

The Symbol-Minded Approach

In addition to the colloquial names for particles, we have used the
names suggested by Chew, Gell-Mann, and Rosenfeld:s’ 9 atomic mass
number A, hypercharge Y, and isospin I have been grouped into a single
symbol. For mesons, A = 0, Matts Roos has suggested that the name

should also reflect G, and sometimes J'P, SO We now use

Y=0,1=0, nforG

+1, ¢ for G

-1,

Y=0,1I=1, pfor G=+1, wfor G = -1,
Y =1, 1=1/2, K (called K, if K- Km, K, if +# Km),
Y =1, I =3/2 (if ever firmly established), L.

Hence a nonet with charge-conjugation quantum number Cn = +1 will have

members 1, w, K, K, and n'. If C = -1, the members will be ¢, p,
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al, £,
e sk

K, R", and ¢'.

In older editions, we used subscripts a, B, y, and & for JP:

a for 0+, Z+, --- mesons oOr '1/2+, 5/2+, -+- baryons.
B for 07, 27, --- mesons or /27, 5/27, ... baryons.
y for 17, 37, --- mesons or 3/27, 1/27, --- baryons.
6 for 1+, 3+, -+ mesons or 3/2+, 7/2.+., -+ - baryons.

This has been accepted by many authors for baryons, but has not
Been popular for mesons, for which no Regge recurrences are yet known.
Hence we now just give JP, unless it is unknown. In that case, depending
on whether 2w, KK, or Kr decays are seen, we guess whether JP belongs
to the normal (0+, 17 ---) or to the abnormal series (0, 1+, «ee ) In the
former case, we write JP =V (for Vacuum, Vector, etc. ) or A for
(Abnormal, Axial, etc.)

When two states have identical quantum numbers, we call one of
them "prime," e.g., n, n', £, £, N, N' (1400, 1/27). Note that
n(0”) and n(2+) = ' are both the '"mainly octet' members of their respective
nonets. Then for our meson symbol for IG = 0, we must choose either
w or ¢. We chose ¢, since it is the $(1019), not the «(783), which is
mainly octet.

We were tempted to go further and use names that also reflect
the JP series, A vs V, but that would require four more names and there
are not four more mesons with simple names énd really established
quantum numbers. We would rather leave open the later possibility of

doubling the names via the use of capital vs lower case letters, sub-

scripts,
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Quantum Numbers and the Symbol Cn

For nonstrange mesons we list the eigenvalue of the G parity

10, 11
operator

il

G=Ce 7. , (1)
For neutral mesons, C has the eigenvalue £1, and it turns out that we
can write |

G =c(-nl 2)
Now G and I have eigenvalues, of course, for all members of a charge
multiplet, but C only for the neutral member. So to generalize Eq. (2)
we define Cn as the eigenvalue of C for the neutral member of the
multiplet, and then write for any member of the multiplet

G =c (-1, (3)

Meson Decays into 27 or KK

In this discussion we use KK as an example. If the KK system is
in a state with orbital angular momentum £, Bose statistics require that

for a neutral pair

, :
C=(-1); (4)
. . 12
for a charged pair C has no eigenvalue, but G does, namely,
241
G=(-1) . (5)

Thus consider the A2 meson 1r(13'10). Its main decay mode is
mp, hence G = -1. It is also seen to go to K—Kg, sol =1. Then, by (5),
ok.)servation of this mode establishes that £ is even.

Next consider the isospin=1 A1 meson w(1090). Its main decay is
again mwp, so again G = -1, then again £(KK) must be even. Of course, if

_|_

Al has J& =07, 17, or 27, we never expect to see KK.
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Finally consider the B meson w(1220). Its main decay mode is 7w,
so G =+1, I = 1. This time (5) forces £(KK) to be odd. Hence non-
observation of KK is evidence against a 1~ interpretation of B.

Whenever £ is even, neutral KK must appear as K. K_, K_ K

ST sS T LLS
and K+K_ in the ratio 1:1:2. If £ is odd, we can find only KSKL and K+K_,
in equal numbers. 13
s-Wave Bumps Near Threshold -- n,(1050) - KK, my (1003) ~ KK, N(1560),

A (1405), A(1670), =(1780).

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

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

2. A pole near threshold but on or adjacent to the real axis of an
unphysical sheet of the energy surface. See Fig. 2. This is often called an
"anti-bound state. "

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

Clearly we do not want to list in this compilation threshold bumps

which are most probably effects of type 3. We do intend to list those in
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E (threshold)
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Fig. 1. The complex energy plane near threshold, showing possible
poles (dots) corresponding to two ordinary Breit-Wigner resonances.
The cut attached to the threshold branch point has been drawn so as
to expose both the pole positions and the physical region.
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Fig. 2. The complex energy plane near threshold, showing the possible
position of a pole corresponding to an "antibound state.'' Notice that
in order to expose the pole in the figure the physical region just below
threshold has been obscured from view.

WEIGHTED AULRAGE =0.03B8302 +/- 0.000139

SCALE = 2.78 CHISQ = 30.9 CONLEV = .001
0.8 T
0.6
AYRES 66 CNTR
LOBKOWICZ 66 CNTR
0.4 KINSEY 66 CNTR
1] DUNAITSEV 66 CNTR
BARDON 66 CNTR
+ ECKHAUSE 65 CNTR
MERRISON 62 RUUE
0.2p ASHKIN 60 CNTR
_ ANDERSON 60 CNTR
CROUWE S? RUUE
0.04 + 4 4
o = o ~
[w] ™ < <
° e 2 2
o o o o

CHARG PI DECAY RATE (UNITS 10mm9 SEC-1)

Fig. 3.

(38.33£0.05)100 sec-

Typical ideogram: «* decay rates.
lished as mean lives 7, but we average rates,
rates are more normally distributed.
is drawn as a vertical line, with an error
flag at the top scaled up by a scale factor S = 3.5.

Results are usually pub-
T' = 1/7 bgcause
The rms average I' =

(It is easily

seen that even after scaling, this final result is not a satisfactory
statement of the situation.) Only five experiments, indicated by

+ error flags, were precise enough to satisfy Eq. 6 and be accepted
in the calculation of the scale factor. The less precise experiments
were included in the calculation of I' but not of scale, they have 1

flags.

MU B 14095



-13- UCRL-8030, Pt. I
Jan. 1967 revision
which some kind of pole seems to be present, though it may nbt be clear
whether it is of types 1 or 2. Roughly speaking, a true pole is indicated
whenever the measured scattering length has a real part of the order of
1 Fermi or more.
Careful experimental analysis can distinguish between poles of
type 1 and type 2, but in most of the cases we are considering, the data
is not yet sufficient for us to make this distinction with certainty. Even
when type 2 is firmly indicated, as in the singlet deuteron, we still wish
to list the state. Arguments have been given by Chew14 to support calling
such states '""particles."
Of the cases listed at the head of this note, the Y§(1405) is well
established as a type 1 pole, as is also the NT/2(1560 , 1/27). The status
of the other cases is less clear. |

Notes on the Baryon Table

S-Wave Bumps Near Threshold

This matter was discussed under Mesons.

Symbol-Minded Approach for Baryons (cf. Mesons)

Again we use familiar symbols to denote baryons with various

N3

values of hypercharge and isospin: namely, N for N?/Z’ A for YB,

> for Y1, = for ,:,1/2, and 2 . For N3

/2 we have invented A, and for

hypercharge Y = +2 we have recently added Z.
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PROCEDURES FOR TREATING THE DATA

Exéept for trivial cases, all branching ratios and rate measurements
are analyzed by computer'prog'rarn AHR. This program makes a simulta-
neous, least-squares fit to all the data, and outputs the partial decay
fractions, ?i’ and their errors, 6(?1). It is these values which we report
in our tables (except that some errors have been ''scaled" — see the
following section on xz Scale Factor).

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

When inequalities are reported from a particular experiment, we
have on the first iteration ignored that experiment; we then checked to see
if the weighted average of the others violates the inequality. If so, we
change the input data: <x - 0%x, or >x — 2x*x, and iterate once more.
If there are cases of small statistics, we weight them according to the
prescription of maximum likelihood. When no errors are reported, we

merely list the data for inspection.
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X 2 Scale Factor

When we calculate the weighted average x, we also calculate the
XZ that all the measurements of x agree. If there are N experiments,
each with properly estimated errors normally distribxited, the average
value of xz should be N-1. If XZ is much larger' than N-1, we average

the data even though this may not be warranted. But we plot an ideogram

(Fig. 3, pg. 12) to help the reader decide which data to reject, and make his own

selected average. However, if XZ 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 experime'ntalists underestimated their errors by the same factor (which

is, of course,( '\/;(.Z/(N-i)z SCALE). If this were true, then we could
correct the calculated error of the meanssimply by multiplying each of the
reported errors by SCALE, and then recalculating the error of x. Multi-
plying the original &(x) by SCALE would obviously also give the same final
result.

In fact, this is exactly what we have done. (This is a NEW CON-

VENTION, started August 1966. In the older editions we listed the SCALE
factor but did not enlarge the errors. We made this change because we
discovered that few people paid any attention to SCALE.) This scaling ap-
proach is already common practice in bubble chamber éxperiments, where
track distortion is not fully understood. For bubble chamber data it can
be justified. For this compilafion, it has all of the disadvantages of
penalizing a whole class of students because of one naughty child, but (like

the schoolmaster) we sometimes know of no other simple solution.
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If all the experiments have errors of about the same size, the
above (straightforward) procedure for calculating SCALE is carried out.
If, however, we are to combine experiments with widely varying errors,
we must modify the procedure slightly. This is because it is the more
precise experiments which most influence not only the average value x,
but also the error &(x). Now on the average the low-precision experiments
each contribute about unity to both the numerator and the denominator of
SCALE, hence the xz' contribution of the sensitive experiments is diluted,
i.e., reduced. Therefore, we evaluate SCALE by using only experiments
for which fhe errors are not much greater than those of the more precise
experiments. Explicitly, to calculate SCALE we use only the most

sensitive experiments, i.e., those with errors less than §,, where the

0

ceiling 6, is (arbitrarily) chosen to be

0
5y = 3NN 8(x). (6)

Here &(x) is the unscaled error of the mean of all the experiments. Note
that if each ex?eriment had the same error, 61, then §(x) would be éi/'\/N’
éo each inciividtial experiment would be welll under the ceiling on SCALE.

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

We wish to emphasize the fact that our scaling procedures in no way
affect the value of x. In addition, if one wishes to recover the unscaled

errors, 6(x), he need only divide the given errors by the SCALE factor

given for that error.
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A slightly different approach must be taken when a number of dif-
ferent (but related) quantities enter the constrained averaging program AHR.
Program AHR calculates not only the best simultaneous fit to all of the
partial decay fractions, f;, but also the contribution to XZ for each of the
input ratios. If any of these individual contributions to xz is considerably
greater than the average expected xz (a. ""ceiling'' of XZ = 2.0 is used at
present), all of the measurements of that particular ratio have their errors
increased by SCALE, with SCALE defined as before. (N and XZ are now,
of course, the number, and the total contribution to XZ, of only those ex-
periments measuring that particular ratio.) Now, because of the many
correlations induced by the constraint, it is not possiblé merely to multiply
the output 6(-f‘i)' s by SCALE. Instead, one must actually rerun the program
AHR on all of the data — those with errors unchanged as well as those with
errors increased. We then get new values for 6(?1), i.e., the errors of the
partial decay modes. These errors are the values given in our tables. (We
list only the largest SCALE factor used for a particular particle. Thus it
is not possible to recover the unscaled 6(?1)' s from our reported values for
particles which have constrained fits.) However, in line with our policy .
of not letting SCALE affect the central values, we give the values of Ti
obtained from the original (unscaled) fits. (In all data processed so far,
the differences between the fi' s calculated with either the scaled or the
unscaled errors have been within the scaled e'rrors, 6?1).

Conversion of Mean Lives to Rates

An experimenter has a choice of reporting a mean life or a rate.

Suppose he has an infinitely large bubble chamber; then he can report
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T = Zti/N,
where N ié the total number of decays observed, and t; is the elapsed
prdper time for each decay.
Alternatively he can report a rate
r = N/Zti .
If his errors are large it is probably because N is small. In
that case one can see that the distribution of rate I', 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 data or making ideograms.

NOTES ON THE DATA CARDS

Some of the data on the mass of the p, for example, are followed "
at the far right by the entries +, -, or 0, with the sign depending on
whether the ekperiment involved p+, p, or p°.

If skewed errors are reported, as is often the case for mean-life
experiments, both the fields "Error +'" and "Error -'" are used. If there
is no entry in "Error -'", then the errors are symmetric.

Partial Decay Modes: For two-body decays our computer program
calculates the Q wvalue, and the momentum of decay. For three-body
decays, it calculates Q, and then calculates the maximum momentum that
any of the three particles can have. The reader may wonder about the
numbers S-- or U-- in the far right-hand fields; they are simply the mass
codes of the decay products for this program.

Cross-Sections Cards (Coded CS)

Starting in September 1966,we decided to punch cross-section in-

formation on some rare mesons, providing the information is new and
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easily available in papers we are processing anyway. We do not check or
average these cross sections as carefully as our other input. This is an
experiment, pursued randomly by some of us; absence of cross-section

cards for a given paper does not imply absence of information in that

paper.

EXPLANATION OF SYMBOLS USED ON DATA CARDS

The following abbreviations have been used:

1. Measurement Technique (TECH)

CC Cloud chamber

CNTR Counters, electronics

EMUL Emulsions

HBC Hydrogen bubble chambers
HEBC Helium bubble chambers

DBC Deuterium bubble chambers
PBC Propane bubble chambers
XBC Heavy liquid bubble chambers
SPRK Spark chambers

MMS - Missing Mass Spectrometer
RVUE Review of previous experimental data

2. Journals

ADVP Advances in Physics

ANP Annals of Physics

ARNS Annual Reviews of Nuclear Science

BAPS Bulletin of the American Physical Society

JETP English Translation of Soviet Physics JETP



NC

NP

PL

PPSL

PR

PRL

PRSL

RMP
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Nuovo Cimento
Nuclear Physics
Physics Letters
Proceedings of the Physical Society of London
Physical Review
Physical Review Letters
Proceedings of the Royal Society of London

Reviews of Modern Physics



-21- UCRL-8030, Pt. I
Jan. 1967 revision

The following abbreviations refer to proceedings of Conferences

AIX

ARGONNE

ATHENS

BALATON

BERKELEY

BNL

BOULDER

CERN

International Conference on Elementary Particles,

Aix-en-Provence, 1961

International Conference on W=ak Interactions, Argonne

National Laboratory, 1965

Athens Topical Conference on Recently Discovered

Resonant Particles, Ohio University, 1963

Symposium on Weak Interactions, Balatonvilaeos, Hungary,

1966

International Conference on High Energyb Physics, 1966
International Conference on Fundamental Aspects of Weak
Interactions, Brookhaven National Laboratory, 1963
Symposium on Strong Interactions 1965

International Conference on High Energy Physics, 1958
and 1962

CORAL GABLES Conference on Symmetry Principles at High Energy,

DESY

DUBNA

KIEV

OXFORD

ROCH

SIENA

STANFORD

1964 and 1965
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DATA FOR TABLES ON STABLE PARTICLES

STABLE MEANING IMMUNE TO STRONG DECAY

CNDE EVENTS QUANTITY
ABOVE
RACK GROUND

ERROP+ ERROR- REFERENCE YR TECN SIGN COMMENTS

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

1 2 3 4 5 6 T
456789012345678901234567890123456789012345678901234567890123456789012345678
0 GAMMA (0.J=1)

AEECED SEEUERAEE KEKAEEEEE &K EEREEERER EEREEREEE
y 1 E-NEUTRIND (0,J=1/2)
e 1 E-NFUTRINO MASS (KEV)
M * LESS THAN 0.25 LANGER 52 CNTR
“ * LESS THAN 0415 HAMILTON 53 CNTR
M * LESS THAN 0.55 +0R- 0,28 FRIEDMAN 58 CNTR
EEEDD0 AABREKEET KAREREREE KAXKEREHE £E FREEEER KK EE SEEEREEEE
REFERENCE S
1 E-NEUTRINO (0,J=1/2)
L ANGER %2 PR B8 689 L M LANGER,R J D MOFFAT //////// [INDIANA
HAMILTON 53 PR 92 1521 0 HAMILTON,W P ALFORD,L GROSS // PRINCETON
FRIEDMAN 58 PR 109 2214 LEWIS FRIEDMAN,LINCOLN G SMITH ///// BNL

FERAEE BREAEEERE KRSIEREREE REERESIKEE KXKERREEE
FAEIER BRSAREREE FRROREARE RRAEEREEE EXRKKELEE

V'J ,

2 MU-NEUTRINO MASS (MEV)

EEERERERE KRREEERER CHRBKKEEE

MU-NEUTRING (0,J=1/2)

M * 3.5 NR LESS BARKAS 56 EMUL
M * 4.0 NR LESS DUDZIAK 59 CNTR
M * 3.6 NR LESS FEINBERG 63 RVUE
Ll * 3.0 OR LESS ALLCOCK 65 RVUE
M * 2.5 OR LESS BARDON 65 SPRK
M * 2.1 DR LESS SHAFER 65 CNTR  CONF LEV = 68PCT

T T S )

REFERENCE S

2  MU-NEUTRINO (0,J=1/2)
BARKAS 56 PR 101 778 W H BARKAS,W BIPNBAUM,F M SMITH //// LRL
DUD7 [AK 59 PR 114 336 W F DUDZI AK,R SAGANE,J VEDDER ////// LRL
FEINBERG 63 ARNS 13 431 G FEINBERG, L M LEDERMAN //////// COLUMBIA
ALLCOCK 65 PPSL 85 875 G R ALLCOCK //////17777/771/7177 LIVERPOOL
BARDON 65 PRL 14 449 BARDON,NNDRTON,PENPLES +//COLUM+#STONY BROOK
SHAFER 65 PRL 14 923 R E SHAFFR,CRNWE +JENKINS //////7/7/7/ LRL

B L L L
EEREEE EBRRREKEE REREOERAE SRRRRAERE EXRRBBRRE RKKRARRRE SRKERKERE KRKEREREK

e 3 ELECTRON (0.5,J=1/2)
3 ELECTRON MASS (MFV)
Al 0.511006 0.000002 COHEN 65 RVUE

3 ELECTRON LIFETIME (UNITS 10%%21 YR)

T * OVER 2.0 MOF 65 CNTR
3 ELECTRON MAGNETIC MOMENT(E/2ME)
MM % 1.,0011606 .0000024 SCHUPP 61 CNTR -
LAJ 1.001159622 +-(271%10%*~9 WILKINSON 63 CNTR —
MM 1.001168 0,000011 RIC 66 CNTR + POSITRON

FROUEE RERRRBOOK EXREREHER FXRKECRRE FEECREIEE RERKEERRE ERERORERE RXERKEEEE

REFERENCE S

3 ELECTRON (0.5,4=1/2)

SCHuUPP 61 PR 121 1 A A SCHUPP,R W PIDN,H R CRANE // MICHIGAN
WILKINSO 63 PR 130 852 0 T WILKINSON,H R CRANE ///////// MICHIGAN
COHEN 65 RMP 37 537 E R COHEN, J W M DUMOND //// NAASC+CALTECH
MOE €5 PR 140 B 992 M K MOE,F REINES //// CASE INST TECHNOLOGY
RICH 66 PRL 17 271 A RICH, H R CRANE /7 MICHIGAN

AREODH AKBIBLUET EORCKRERR FEKEKEERE &X TERERERRE
AEREES BORBRERAL CHOHEAERE BERKKAEER TREEXXDRE FRKERRERE FRREERXEE FERKE KKK

MUON  (106,J=1/2)

4 MUON MASS (MEV)
L] 105. 659 0,002

FEINBRERG 63 RVUE

4 MUON LIFETIME (UNITS 10%*%-6)

T N 24200 0.015 0.015 FISHER 59 CNTR

T N 2.225 0.006 0.006 ASTBURY 60 CNTR

T N 2,211 0.003 0.003 REITER 60 CNTR

T N 2.20R 04004 0. 004 TELEGDI! 60 CNTR

T N OLD DATA NEGLECTED FOLLOWING SUGGESTINN OF V. TELEGD!

T 2.198 0.001 0.C01 FARLEY 62 CNTR

T 2.202 0.003 0.003 ECKHAUSF 62 CNTR

T 2,203 0.002 LUNDY 62 CNTR CONV. FROM CL=.98
T 2.197 0,002 0.002 MEVYER 63 CNTR +

T 2.198 04002 0.002 MEYER 63 CNTR -

(Ideogram below)

DATE PUNCHED

7/66
T/66

1766

6766

8/66
8/66

9/66

1766

HEIGHTED RVERAGE
SCALE =1.34

=0.454797 +-~- 0.000203
CHISQ = 7.2 CONLEV =0.127

TA

MEYER 63 CNTR
HEYER 63 CNTR
LUNDY 62 CNTR
ECKHAUSE 62 CNTR
+ FARLEY 62 CNTR
0.0Q o ot - +
s 3 B A
g 2 g g8
o o o o O‘

MUDN DECRY RATE

UNITS 10m=m6 SEC-1)

4 RATIO OF LIFETIME OF MU+ TO MU-

LR 1.000 0.001 ME YER 63 CNTR  LIFETIME MU+/MJ-

4 MUON PARTIAL DECAY MNDES
Pl MUON INTO E (E~-NEU)} (MU-NEU) $ 35 1S 2
P2 MUON INTO E 2GAMMA S 35 0S O
P3 MUON INTN 3ELECTRONS S 35 35 3
P& MUON INTO E GAMMA S350

4 MUON  BRANCHING RATIOS
R1 * MUON INTO E+2GAMMA (IN UNITS OF 10%%*-5) (P2)7(P1)
R1 * LESS THAN le FRANKEL 1 63 SPRK
R2 * MUON INTO 3E (IN UNITS OF 10%*-T7) (P3)/(P1)
R2 * LESS THAN 5.0 PARKER 1 62 CNTR
R2 * LESS THAN 1.3 ALIKHANOV 62 SPRK
R2 * LESS THAN 1.5 FRANKEL 2 63 CNTR
R2 * LESS THAN 1.45 BABAEV 63 SPRK
R3 % MUON INTO FE+GAMMA  (IN UNITS OF 10%*-8) {P4)/(P1)
R3 * LESS THAN 1.2 FRANKEL 1 63 SPRK
R3 * LESS THAN 0.6 PARKER 2 64 SPRK

4 MUON MAGNETIC MOMENT (IN E/(2%¥MUON MASS)
MM 1.001162 0.000005 CHARPAK 62 CNTR +
LL 1.001165 ¢.000003 FARLEY 66 - STORAGE RINGS
TeReES * AEARERREE

REFERENCE S
MUON  (106,4=1/2)

FISHEP 59 PRL 3 249 FISHER,LEONTIC ,LUNDBY ,MEUNIER,STROCT//CERN
ASTBURY 60 ROCH CONF 60 542 ASTBURY,HATTERSLEY,HUSSAIN + // LIVERPOOL
DEVONS 60 PRL 5 330 DEVONS,GIDAL,LEDERMAN,SHAPIRO // COLUMBIA
LATHROP 60 NC 17 109 J LATHROP,R A LUNDY,V L TELEGDI + // EFINS
LATHROP 60 NC 17 114 J LATHROP,R A LUNDY,S PENMAN ¢ //// EFINS
REITER 60 PRL 5 22 REITER,RIMANNWSKI ySUTTON ¢ ///// CARNEGIE
TELEGDI 60 ROCH CONF 60 713 vV L YELESDI /////7//1/11771717///717/ CERN
CHARPAK 61 PRL 6 128 CHARPAK JF ARLEY yGARWINMULLER,SENS + //CERN
HUTCHINS 61 PRL 7 129 D P HUTCHAINSNN,J MENES + ////// COLUMBIA
ALIKHAND 62 CERN CONF 423 A 1 ALIK4ANOV,A BABAEV + /// ITEP MCSCOMd
CHARPAK 62 PL 1 16 G CHARPAK,F J M FARLEY,R L GARWIN + //CERN
FARLEY 62 CERN CONF 415 FARLEY,MA SSAM,MULLER ,ZICHICHI ///// CERN
LUNDY 62 PR 125 1686 RICHARD A LUNDY ///7///171177117717717 EFINS
P ARK ER 62 NC 23 485 S PARKER, S PENMAN ///////1/17/1/7/// EFINS
SHAPIRO 62 PR 125 1022 G SHAPIRO,L M LEDERMAN /////7//7/7 COLUMBIA
BABAEV 63 JETP 16 1397 BABAEV,BALATS,KAFTANOV,LANDSBERG + // ITEP
ECKHAUSE 63 PR 132 422 M ECKHAUSE,T A FILIPPAS ¢ /////// CARNEGIE
FEINBERG 63 ARNS 13 431 GERALD FEINBERG, L M LEDERMAN /// COLUMBIA
FRANKEL 63 NC 27 894 S FRANKEL ,W FRATI,J HALPERN ¢ ////// PENNA
FRANKEL 63 PR 130 351 S FRANKEL 4W FRATI,J HALPERN + ////// PENNA
MEYER 63 PR 132 2693 S L MEYER,ANDERSON,BLESER,LEDERMAN+//COLUM
PARK ER 64 PR 133B 768 S PARKER,H L ANDERSQN,C REY //////// EFINS
FARLEY 66 BERKELEY CONF. FARLEY,BAILEY ,BROWN,GIESCH + /7 CERN
ERETTE E EERRKIERE & EREEROKKE KEKKRRERE EERE RS

EREREE EXFEEREEE BEEXRXRER KK REXKEEREE SRKSREREE

— B CHARGED PION (140,JPG=0--) =1
£ CHARGED PI  MASS (MEV)
M 139.37 0.20 CROWE 54 CNTR ~
M 139.68 0.15 BARKAS 56 EMUL +
M 139.577 0.014 SHAFER 65 CNTR
8 PI+ MU+ MASS DIFFERENCE (MEV)
D 34,00 0.076 BARKAS 56 EMUL
D 33.89 0.076 BARKAS 56 EMUL

1/66

11766

6766



8 CHAR.PI LIFETIME (UNITS 10%%*-9)

T 25.6 0.5 0.5 CROWE 57 RVUE
T 25.6 0.8 0.8 ANDERSON 60 CNTR
T 8000 25.46 0.32 0.32 ASHKIN 60 CNTR +
T MERRISON 62 RVUE
T 26.02 0.04 ECKHAUSE 65 CNTR + 9/ 6/66
T 2546 0.3 BARDON 66 CNTR 6766
T 25.9 0.3 DUNATTSEV 66 CNTR 9/66
T 26.40 0.08 KINSEY 66 CNTR + 6/66
T 264,67 0.24 LOBKOWICZ 66 CNTR 9766
T 26.6 0.2 AYRES 66 CNTR 10766
(Ideogram below)
WEIGHTED AUVERAGE =0.038302 +/- 0.000139
SCALE = 2.78 CHIS@ = 30.9 CONLEV = .001
0.8p T
0.6
AYRES 66 CNTR
LOBKOHICZ 66 CNTR
o.ab KINSEY 66 CNTR
- 1 DUNRITSEV 66 CNTR
BARDON 66 CNTR
+ ECKHRUSE 65 CNTR
MERRISON 62 RUUE
0.2p ASHKIN 60 CNTR
60 CNTR
N CROWE §7 RVUE
0.Q E3 £3
o g o z
™ ™ « b3
o o o D.
c; o o o
CHARG PI DECAY RATE (UNITS 10s=9 SEC-1)
8 MEANLIFE DIFFERENCE 4 (+)~(~)/AVGE., (PERCENT)
LR N THIS QUANTITY [S A MEASURE OF CPT INVARIANCE IN W.l.
LR 0.56 0.28 AYRES 66 CNTR 10766
LR «23 0.40 LOBKOWICZ 66 CNTR SEE NOTE L 9766
LR L ABﬂVE IS THE MOST CONSERVATIVE VALUE QUOTED BY AUTHORS 9/66
LR 0. . BARDON 66 CNTR T/766
8 CHARGED PION PARTIAL DECAY MODES
Pl CHARL,PION INTO MU (MU-NEU) S 4S 2
P2 CHAR.PION INTO E (E-NEU) S35 1
P3 CHARLPION INTO MU (MU-NEU) GAMMA S 45 25 0
P4 CHARL.PION INTO PIO E (E-NEU) S 95 35 1
PS5 CHAR.PION INTO E NEU GAMMA $ 35150
8 CHAPGED PION BRANCHING RATIOS
R1 * CHAR,PION INTOD MU NEU GAMMA (UNITS 10%%-4) (P3)7(P1)
R1 26 1.24 0.25 CASTAGNOL 58 EMUL
R2 * CHAR.PION INTO E NEU (UNITS 10%%*-4) (P2)/71¢(P1)
R2 1.21 0.07 ANDERSON 60 CNTR
R2 1.267 0.028 DI CAPUA 64 CNTR
R3 * CPAR PION INI’U PIO E NEU (UNITS 10%%-8) (P&)/ (P1)
R3 0.97 0.20 BARTLETT 64 SPRK
R3 38 1.07 0.21 BACASTOW 65 SPRK +
R3 1.10 0.26 BER TRAM 65 SPRK 6/66
R3 43 1.1 0.2 DUNAITSEV 65 CNTR T/66
R3 1.01 0.08 0.10 DEPOMMIER 66 CNTR 6/66
R4 # CHAR.PION INTO E NEU GAMMA (UNITS 10%%-8) (PS)7(P1)
R& 143 3.0 0.5 DEPOMMIER 63 CNTR 6/66
EELETE]
REFERENCE S
8 CHARGED PION (140,JPG=0~--)1=1
CROWE 54 PR 96 470 K M CROWESR H PHILLIPS ////////11111/] LRL
BARKAS 56 PR 101 778 W H BARKAS,W BIRNBAUM,F M SMITH ////// LRL
CRONE 57T NC 5 541 K M CROWE ////1//71/7/1///7/ STANFORD HEPL
CASTAGND 58 PR 112 1779 C CASTAGNOLI M MUCHNIK /////7/7// ROME I F
ANDERSON 60 PR 119 2050 H L ANDERSON,T FUJII4R H MILLFR + // EFINS
ASHKIN 60 NC 16 490 ASHKIN,FAZZINI yFIDECARO,LIPMAN + //// CERN
MERRISON 62 ADVP 111 A W MERRISON /////7/7/1/7717/7/77 LIVERPOOL
SHAPIRN 62 125 1022 G SHAPIRO,L M LEDERMAN ////////// COLUMBIA
CZIRR 63 PR 130 341 JOHN B CZIRR J///111110777000777777777 LRL
DEPOMMIE 63 PL 7 285 P DEPOMMI ER,HEINTZE ,RUBBIA,SOERGEL // CERN
BARTLETT 64 PR 136B 1432 BARTLE TT,DE VONS yMEYER,RCSEN ///// COLUMBIA
N1 CAPUA 64 PR 1338 1333 DT CAPUA,GARLAND ,PONDRCM,STRELZOFF //COLUM
BACASTOW 65 PR 139 B407 +GHESQUIERE yWIEGAND ¢ LARSEN //LRL+SLAC
BERTRAM 65 PR 139 B 617 BER TRAM,ME YER ,CARRIGAN+ //// MICH+CARNEGIE
CLINE 65 PL 15 293 A CLINE.W F FRY ///////7/711///7 WISCONSIN
DUNAITSE 65 JETP 20 S8 DUNAITSEV,PETRUKHIN,PROKOSHKIN + /// DUBNA
ECKFAUSE 65 PL 19 348 ECKHAUSEsHARRI S ySHULER+// WILLIAM AND MARY
SHAFFR 65 UCRL 16365 THESIS ROBERT E SHAFER ////7//11111117771777177 LRL
REPLACES 65 PRL 16 R E SHAFER,K M CROWE D A JENKINS ///// LRL
AYRES 66 PREPRINT DeS.AYRES,CALDWELL yGREENBERG,KURZ+ // LRL
BARCON 66 PRL 16 775 BARDON,DORE 4DORFAN,KRIEGER + //// COLUMBIA
DEPOMMIE 66 PRIV COMM DEPOMMIER o SOERGEL //////11/71771771717/7 CERN
DUNAITSE 66 PL 23 283 DUNATTSEV,KUTYIN,PROKOSHKIN + // SERPUKHOV
KINSEY 66 PR 144 1132 KINSEY,LOBKOWICZ,NORDBERG //ROCHESTER UNIV
LOBKOWIC 66 PRL 17 548 LOBKOWICZ ,MELTSSINOS yNAGASHIMA+ //ROCH+BNL
EXEERE

EEERES AREIRREEE FERCREE RS

SEEERRERE

S|
o

9 NEUTRAL PION

(135,4P6=0--) =1

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

) * 5.37 1.0 PANOFSKY 51 CNTR -

D 4450 0.31 CHINOWSKY 54 CNTR =

D 4e62 0.05 HADDOCK 59 CNTR -

D 4.60 0.04 HILLMAN 59 CNTR

o 4455 0.07 CASSELS 59 CNTR

0 4.6056 0.0055 CZIRR 63 CNTR

D 4459 0.03 PETRUKHIN 63 CNTR -

0 446034 0.0052 VASILEVSK 66 CNTR -
9 PIO LIFETIME (UNITS 10%%*-16)

T N 76 1.9 0.5 0.5 GLASSER 61 EMUL

T N 45 2.3 1.1 1.0 TIETGE 62 EMUL

T N 88 2.8 0.9 0.9 KOLLER 63 EMUL

T 1.05 0.18 0.18 VON DARDE 63 CNTR

T N 75 1.7 0.5 SHMWE 64 EMUL

T 0.730 0,105 BELLETTIN 65 CNTR

T N 67 1.6 0.6 . E VANS 65 EMUL

T N EMULSION MEASUREMENTS NOT USED BECAUSE OF POSSIBLE SYSTEMATIC

T N SHIFT TO LARGER LIFETIME VALUES

9 NEUTRAL PION PARTIAL DECAY MODES

Pl PIO INTO 2GAMMA So0s o0
P2 PIO INTO E+ E- GAMMA $ 35350
P3 PIO INTO 4ELECTRONS S 35S 35 35 3
P4 PIO INTO 3 GAMMA S 0S oS 0

9 NEUTRAL PION BRANCHING RATIOS
Rl * P10 INTO (GAMMA E+ E-)/(2GAMMA) (P2)/7(P1)
R1 * 0.01196 THEORETICAL CALC.JOSEPH 61 QUANTUM ELECT.
R1 27 0.0117 0.0015 BUDAGOV 60 HBC
R1 3071 0.01166 0.00047 SAMIOS 61 HAC PI-P TO PIO N
R1 S SAMIOS VALYE USES PANOFSKY RATIO = 1.62
R2 * PIO INTO (2 GAMMA)/{2 GAMMA) lUNITS 10¢%-6) (P4)7(P1)
R2 * ] 5.0 OR LESS Los 65 CNTR CL=90 PERCENT
R3 * PIO INTO (E+E+E-E-)/(2 GAMMA) (UNITS 10%#%-5) (P3)/(P1)
R3 =* 347 THEORETICAL CAL. KROLL 55 QUANTUM ELECT.
R3 146 SAMIOS 62 HBC
R3 N AMVE VALUE USES PANOFSKY RATIO=1.62
saraen e sasrreene

REFERENCE S
9 NEUTRAL PION (135,JPG=0--)I=1
PANOFSKY S1 PR 81 565 W K H PANOF SKY,R L AAMODT,J HADLEY /// LRL
CHINOWSK 54 PR 93. 586 W CHINOWSKY J STEINBERGER /////// COLUMBIA
KROLL 55 PR 98 1355 N KROLL +W WADA // COLUMBIA+NRLA
CASSELS 59 PPS 74 92 CASSEL SyJONES MURPHY 0 NEILL /// LIVERPOOL
HACCOCK 59 PRL 3 478 HADDOCK ¢ABASHI AN,CROWE ,CZIRR ///////// LRL
HILLMAN 59 NC 14 887 HILLMANJMIDDELKODP, YAMAGATA,ZAVATT INI/CERN
BUDAGOV 60 JETP 11 755 BUDAGOV,VIKTOR ,DZHELEPCV,ERMOLOV + //JINR
JOSEPH 60 NC 16 957 D W JOSEPH /7 EFI
GLASSER 61 PR 123 1014 R G GLASSER,N SEEMAN,B STILLER /////// NRL
SAMIOS 61 PR 121 275 N P SAMIOS /////77/77/17/17/77 COLUMBIA+BNL
S AMI DS 62 PR 126 1844 SAMIOS,PLANQO,PRODELL + ////// COLUMBIA+BNL
TIETGE 62 PR 127 1324 J TIETGE+W PUESCHEL ////// MAX PLANCK INST
CZIRR 63 PR 130 341 JOHN B CZIRR /7777171110 111011171711771 LRL
KOLL ER 63 NC 27 1405 E L KOLLER,S TAYLOR,T HUETTER //// STEVENS
PETRUKHI 63 SIENA CONF 208 V 1 PETRUKHIN,YU D PROKOSHKIN /////// JINR
VONCARDE 63 PL 4 51 VON DARDEL yDEKKERS ,MERMOD,VAN PUTTEN+/ CERN
SHWE 64 PR 1368 183§ H SHWE,F M SMITH,W H BARKAS ////////// LRL
BELLETTI 65 NC 40 A 1139 BELLFTTINI 4BEMPORAD ,BRACCINI+/PISA+FIRENZE
DuUCLOS 65 PL 19 253 DUCLOS,FREYTAG,HEINTZE + //CERN+HEIDELBERG
EVANS 65 PR 139 B 982 D A EVANS ////117777/71117111777/7/ OXFORD
VASILEVS 66 PL 23 281 VASILEVSKY, VI SHNYAKOV,DUNAITSEV + // DUBNA
esren
seeres rrareeene
Ki 10 CHARGED K (494,JP=0-) [=1/2
- 10 CHARGED K MASS (MEV)

M 493.9 0.2 COHEN 57 RVUE +
M 493.7 0.3 BARKAS 63 EMUL -~
M 493,78 0.17 GREINER 65 EMUL + VIA TAU DECAY

10 CHAR.K LIFETIME (UNITS 10%*-8)
T 0.95 0.36 0.25 ILUFF 56 EMUL
T 52 1.60 0.3 0.3 EISENBERG 58 EMUL
T 1.21 0.06 0.06 BURROWES 59 CNTR
T 33 1.38 0.24 0.24 FREDFN 60 FMUL
T 1.25 0.22 0.17 HARKAS 61 EMUL
T 51 1.27 0.36 0.23 BFOWMIK 61 EMUL
T 293 1.31 0.08 0.08 NORDIN 6l HBC -
T . 1.24 0.07 NORDIN 61 RVUE -
T 1.231 0.011 0.011 BUYARSKY 62 CNTR +
T 1.2443 0.0038 65 CNTR +
T 1.2265 0.0036 LOBKOWICZ 66 CNTR +

(Ideograms on next page)

10 LIFETIME DIFFERENCE,(+)-(-)/AVGE. (PFRCENT)
LR N THIS QUARTITY IS A MLASURE UF CPT INVARIANCE IN h.l.
LR 049 0.097 LOBKOWICZ 66 CNRT SEC NUIE L
LR L ABEVE IS THE MOST CUNSERVATIVE VALUE QUOTED BY ALTHURS

9/66

6/66
6766

9766

6/66

9/66

6/66

7766

6/66
9/66

9766
9/66



RT

RA
R8

coo% 00O

Y=Y

10 CHARGED K PARTIAL

DECAY MODES

CHAR. K INTO MU (NEU) K MU S 4S 2
CHAR, K INTD PI PIO K Pl S 85 9
CHAR. K INTO PI PI+ PI- TAU S 85 8S 8
CHAR. K INTO PI 2PIO TAU PRIME S 85 95 9
CHAR. K INTO MU PIO NEU K MU S 45 95 2
CHAR, K INTO E PIO NEU K E S 35 65 1
POSIT.K INTO PI+ PI- E4NEU K E+ S 85 85 35 1
POSIT.K INTO PI+ PI+ E-NEU K E- S 85 85 35 1
POSIT.K INTO PI+ PI- MU+ NEU K+MU+ 4 S 85 B8S 4S5 2
POSIT.K INTO PI+ PI+ MU- NEU K+MU- & S 85 8S 45 2
CHAR, K INTO E NEU K E 2 S 35 1
CHAR, K INTO MU NEU GAMMA K MU RAD S 45 25 0
CHAR. K INTO PI PIO GAMMA K PI RAD S 85 95 O
CHAR. K INTO PI PI+ PI- GAMMA TAU RAD $ 85 85850
CHAR, K INTO PI E+ E- Pl EE S 85 35 3
CHAR, K INTO PI MU+ MU~ PI MU MU S 85 4S 4
10 CHARGED K BRANCHING RATIOS
OLD DATA EXCLUDED
CHAR, K INTO MU NEU (MU2) (UNITS 10%%-2) (P1)/TOTAL
5845 . BIRGE 56 EMUL +
56.9 2.6 ALEXANDER 57 EMUL +
CHAR, K INTO PI PIO (P12} (UNTTS 10%%-2} {P2)/TCVT AL
T.7 2.7 BIRGE 56 EMUL +
23.2 2.2 ALEXANDER 57 EMUL +
21.0 0.6 CALLAHAN 65 PBC
21.6 0.6 TRILLING 65 RVUE
CHAR. K INTO PI PI+ PI-(TAU) (UNITS 10%*%-2) (P3)/TOTAL
. 0s4 BIRGE 56 EMUL +
6.8 0.4 ALEXANDER 57 EMUL +
562 0.3 TAYLOR 59 EMUL +
S5e7 0.3 ROE 61 XBC +
2332 5.54 0.12 CALLAHAN 64 XBC +
5.1 0.2 SHAKLEE 64 XBC +
5.71 0.15 DE MARCO 65 HBC
6.0 0.4 YOUNG 65 EMUL +
(Ideogram on next page
CHAR, K INTO PI 2PIO (TAU PRIME) (UNITS 10%%-2) (P4)/TOT AL
2.1 0.5 BIRGE 56 EMUL +
2.2 04 ALEXANDER 57 EMUL +
1.5 0.2 TAYLOR 59 EMUL +
CHAR. K INTD MU PIO NEU (MU3) (UNITS 10%*-2) (PS)/TCTAL
2.8 1.0 BIRGE 56 EMUL +
5.9 1.3 ALEXANDER 57 EMUL +
2.8 0.4 TAYLOR 59 EMUL +
CHAR, K INTO E PIO NEU (E3) (UNI TS 10%%-2) (P6)/TOTAL
3.2 1.3 BIRGE 56 EMUL +
Sel 1.3 ALE XANDER 57 EMUL +
POSIT.K INTO PI+ PI- E+ NEU (UNITS 10%%-5) (PT)/TCT AL
POSIT.K INTO PI+ PI+ E-~ NEU (UNITS 10%%-5) (PA)/TOT AL
0.2 NR LESS BIRGE 65 FBC +

WEIGHTED AVERRGE =0

.80971 +/- 0.00403

SCALE = 2.42  CHISG =11.7  CONLEV = 0.003
3.0
2.0p LOBKOWICZ 66 CNTR
. FITCH 65 CNTR
BOYARSKY 62 CNTR
- NDRDIN 61 HBC
BHOUMIK 61 EMUL
BARKAS 61 EMUL
1.0p FREDEN 60 EMUL
BURROWES S9 CNTR
_— EISENBERG S8 EMUL
ILOFF 56 ENMUL
0.Q o g&
g g g 3
o ° - -

CHARGED K DECRY RATE

NOTEs
below contains only

WEIGHTED AVERAGE =0.
CHISQ = 11.?7

SCALE = 2.42

3 wn
3 o
~ @

0.818!

o
CNRRGED K DECAY RATE

Ideogram above contains all the data.

(UNITS 10mmB SEC-1)

Ideogram

those in the central peake

80979 +/- 0.00403
CONLEV = 0.003

LOBKDWICZ 66 CNTR
FITCH 66 CNTR
BOYRARSKY 62 CNTR

I3
®
@

0.828!

o
(UNITS 10mmB8 SEC-1)

95 PER CT CONF

6/66

9766
9/66

6/66
6/66

8/66

R9 *  POSIT.K mm PI+ PI- MU+ NEU (UNITS 10%#-5) (P9)/TOTAL

R9 1 0.7 0.54 0.50 CLINE 65 FBC ¢ 8766

R10 ¢ vosn.x INTO PI+ PI+ MU- NEU (UNITS 10%¢-6) (P10)/TOTAL

R10 3.0 OR LESS BIR 65 FBC + 95 PER CT CONF 8766

R1l * CHAR. K INTO E NEU (UNITS 10%%-5) (P11)/TOTAL

R11 * 16,0 OR LESS BORREANI 64 HAC + 8/66

R11 * 1.9 1.2 BOWEN 66 SPRK + 8/66

R12 # CHAR. K INTO MU NEU GAMMA (UNTTS 10%#-5) (P12)/TOTAL

R13 *  CHAR. K INTO PI PIO GAMMA (UNITS 10%%-4) (P13}/TOTAL

R13 * 18 2.2 . CLINE 64 FBC + PI+ KE 55-90 MEV 8/66

R14 & CHAR. K INTO PI PI+ PI- GAMMA(UNITS 10%%-4) (P14)/TOTAL

R14 1.0 0.4 STAMER 65 EMUL + 8/66

R15 *#  CHAR, K INTO PI E+ E- (UNITS 10¢%-6) (P15)/TOTAL

R15 1 1.1 COR LESS CAMERINI 64 FBC + 8/66

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

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

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

R17 N .26 .23 1 x8C + 8/66

R17 N KMU RAD VS KMU3 SORTING DIFFICUI.TIES SUSPECTED BY AUTHORS 9766

R1T 4440 0.23 SHAKLEE 64 XBC + 8766

R1T 134 3.24 0.34 YOUNG 65 EMUL + 8/66

R1T 1045 3.96 0.15 CALLAHAN 66 FRC 9/66
(Ideogram on next page

R18 * CHAR. K INTO (PI 2PIO)/TAU (P4)/(P3)

R18 0.30 0.04 ROE 61 XBC + 8/66

R18 0435 0,04 SHAKLEE 64 XBC +

R18 2027 0.303 0.009 1st 65 HeHL + 8/66

R18 17 0.393 0.099 YOUNG 65 EMUL + 8/66

R19 * CHAR, K INTO (MU PIO NEU)/TAU (P5)/(P3)

R19 N 0.84 0.14 ROE 61 X + 8/66

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

R19 N 0.10 SHAKLEE 64 XBC 8/66

R19 2175 0.632 0.035 BISI 65 HeHL + 8766

R19 38 0490 0.16 YOUNG 65 EMUL + 8/66

R19 650 0.525 0.032 CALLAHAN 66 FBC 9/66
(Ideogran on next page)

R20 * CHAR. K INTD (E PIO NEU)/TAU (P61/(P3)

R20 0.88 0.11 ROE 61 Xx8C + 8/66

R20 230 0.90 0.06 BORREANI 64 HBC + 8/66

R20 0.92 0.08 SHAKLEE 64 X8C +

R20 37 . 0.90 0.16 YOUNG 65 EMUL + 8/66

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

R21 *#  POSIT.K INTO (PI+ PI- E+ NEU) /TAUCUNITS 10%%—4) (PT)/(P3)

R21 69 6.7 1.5 BIRGE 65 FBC + 8/66

R22 * Posn.x INTO (PI+ PI- MU+ NEUD/TAU(UMITS 10%%-4) (P9)/ (P3)

:22 2. APPROX REINER 64 EMUL + 8/66

R23 * CHAR. K INTO (E PIO NEU)/(M2 + P2) LUNITS 10%#~2) (P6)/ (P1+P2)

R23 1679 5.89 0.16 CESTER 66 SPRK + 8/66

R24 *  CHAR. K INTO (PI PID)/(MU NEU) (P21/(P1)

R24 043253 0.0062 AUERBACH 66 SPRK + 8/66

R25 *+ PCHAR. K INTO (E PIO NEU) /(MU NEU) P61/ (PL)

R25 0.0796  0.0054 AUERBACH 66 SPRK + 8766

R26 * CHAR. K INTO (MU PID NEU) /(MU NEU) (P5)/(P1)

R26 0.0602  0.0043 AUERBACH 66 SPRK + 8766

R26 0.059 0. 004 TSIPIS 66 SPRK + 9/66

R27 *  CHAR. K INTO (HU NEU)/(TAUD (P1)/(P3)

]27 R 427 10.38 9766

YOUNG 65 EMUL +
R ONLY YOUNG HEASURED MUZ DIRECTLY. SEE NOTE PRECEDING THE K+ BRANCHING

RATINS LISTINGS

R27

SEERAS KERARKEEE AEEREENER KRXEEREEE

E ARERRRRER

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

we

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

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

If there is, as suspected, a large correlation between
the tau branching ratio and the other branching ratios, in the
presence of certain kinds of systematic errors, this method
takes advantage of it, with an unimportant increase in the
quoted errors.



REFERENCE S 11 KO-K CH. MASS DIFFERENCE (MEV)
10 CHARGED K (494,JP=0-11=1/2
0 3.9 0.6 ROSENFELD 59 HBC -
BIRGE 56 NC 4 834 BIRGE ,PERKINS,PETERSON,STORK,WHITEHEA/ /LRL )] Ses lel CRAWFORD 59 HBC +
TLOFF 56 PR 102 927 ILOFF ,GOLDHABER yLANNUTTI ,GILBERT + /// LRL ] 9 3.90 0.25 BURNSTEIN 65 HBC -
ALEXANCE 57 NC 6 478 ALEXANDER o JOHNSTON,OCEALLAIGH// DUBLIN INST D 17 4.18 0.18 ENGELMANN 65 HBC 6/66
COHEN 57 FUND.CONS.PHYS, € R COHEN,K M CRCHWE,J DUMOND // AI+LRL+CIT D 25 3.71 0.35 KIM 65 HBC - K- P TO KON 6766
EISENBER 58 NC. 8 663 ETSENBERG yKOCH, LOHRMANN,NIKOLIC ¢ /// BERN
BURROWES 56 PRL 2 117 BURRNWE Sy CALDWELLFRISCH,HILL + ////// MIT st idl
TAYLOR 59 PR 114 1359 S TAYLOR,HARRIS,OREAR,LEE+BAUMEL//COLUMBIA
FREDEN 60 PR 118 564 S C FREDEN,F C GILBERT,R S WHITE ///// LRL REFERENCE S
BARKAS 61 PR 124 1209 BARKASDYER yMASON,NORRIS yNICKOLS ySMIT//LRL 11 NEUTRAL K (JP=0-)1=1/2
BHOWMIK 61 NC 20 857 B8 BHOWMIK,P C JAIN,P C MATHUR //DELHI UNIV
NORDIN 61 PR 123 2166 PAUL NORDIN JR ///7/7171711117177177/71 LRL CRAWFORD 59 PRL 2 112 CRAWFORD,CRESTI 4GOON ,STEVENSNN,TICHO //LRL
ROE 61 PRL 7 346 RNE, SINCLAIR,BROWN,GLASER ¢ ///// MICH+LRL ROSENFEL 59 PRL 2 110 A H ROSENFELD,F SOLMITZ,R D TRIPP //// LR
BOYARSKI 62 PR 128 2398 BOYARSKI,LOHNIEMELARITSON 777777777/ WMIT CHRISTEN 64 PRL 13 138 CHRI STENSON ,CRONIN,FITCH,TURLAY//PRINCET ON
- BURNSTEI 65 PR 138 B 895 R A BURNSTEIN,H A RUBIN /////7//// MARYLAND
BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMAN ////// LRL ENGELMAN 65 PRI COMM ENGLEMAN FILTHUTH 7//7/7/77//7/ HEIDELBERG
RIRGE 63 PRL 11 35 BIRGE+ELY+GIDAL,CAMERINI ¢ // LRL+WIS#+BARI KIm 65 PR 140 B 1334 J K KIM,L KIRSCH,D MILLER /////// COLUMBIA
BORREANI 64 PL 12 123 G BORREANT,G RINAUDO,A WERBROUCK /// TURIN BALTAY 66 PR 142 932 BALTAY, SANDWET SS+STONEHILL + 7/7YALE+BNL
CALLAHAN 64 PR 136 R 1463 A CALLAHAN,R MARCH,R STARK ///// WISCONSIN
CAMERINI 64 PRL 13 318 CAMERINI,CLINE ,FRY,POWELL // WISCONSIN#LRL LI LE L] £ EEREREEES
CLINE 64 PRL 13 101 O CLINEs W F FRY //7//777/7////77 WISCONSIN haadddd
GREINER 64 PRL 13 284 D GREINER, W OSBORNE, W BARKAS /////// LRL
SHAKLEE 64 PR 136 B 1423 SHAKLEE yJENSEN,ROE y SINCLATR ///// MICHIGAN Ko
BIRGE 65 PR 139 B 1600 BIRGE ELY ,GIDAL,CAMERINI ,CLINE + //LRL#WIS l 12 SHORT-LIVED NEUTRAL K (498, JP=0-) 1I=1/2
BISI 65 NC 35 T7é8 BISI,BORREANI yCESTER,FERRARD + ///// TURIN
BISI €5 PR 139 B 1068 BISIyMARZARI-CHIESA,RINAUDO // TURINO, INFN 12 KOl LIFETIME (UNITS 10%#-10)
CALLAHAN 65 PRL 15 129 A CALLAHAN,D CLINE ////777//77/7 WISCONSIN
CAMERINI 65 NC 37 1795 CAMERINI,CLINE ,GIDAL ,KALMUS, KERNAN/WIS+LRL T 90 1.07 0.13 0.13 BOLDT 58 CC
CLINE 65 PL 15 293 A CLINE+W F FRY ///7/71177/717777 WISCONSIN T v 62 0.81 0.23 0.15 BROWN 58 PBC
DE MARCO 65 PR 140 B 1430 DE MARCO,GROSSO,RINAUDC ///7/// TURINO+CERN T U 29 0. 84 0.35 0.19 COOPER 58 CC
FITCH 65 PR 140 R 1088 FITCH,QUARLES WILKINS //PRINCETON+MT HOLYK T v 39 1.15 0.4C 0.25 BLUMENFEL 58 CC
GREINER 65 ARNS 15 67 QUOTED BY BARKAS /7 LRL T U 259 1.06 0.08 0,06 EISLER 58 PBC
STAMER 65 PR 138 R 440 STAMER yHUE TTER KCLLER, TAYLOR,GRAUMAN/ /ST EV T u UNPUBL ISHED DATA EXCLUDED
TRILLING 65 UCRL 16473 GEORGE H TRILLING ////71//1/717711777/77 LRL
(TRILLING 65 IS AN UPDATE OF HIS REPORT AT THE 1965 ARGONNE CONF, P 115) T 512 0.94 0.05 0.05 CRAWFORD 59 HBC
YOUNG 65 UCRL 16362 PNH-SHIEN YOUNG (THESIS,BERKELEY) //// LRL T 63 1.09 0.18 0.15 BOMEN 60 CC
T 378 0.94 0.05 0,05 BERTANZA 62 HBC
AUERBACH 66 BERKELEY 28 AUERBACHy MANN, WHI TE , YOUNT+// PENN-PRINCETON T 503 0.87 0.05 CHRETIEN 63 PBC
BOWEN 66 RERKELFY 2B BOWE Ny MANN, MC FARLANE 4HUGHE S+/ PENN-PRINCET? T 545 0.86 0. 04 KREISLER 64 SPRK
CALL AHAN 66 NC 44A 90 A C CALLAHAN 77 WISCONSIN
CESTER 66 PL 21 343 CESTER,ESCHSTRUTH,ONEILL+ //PRINCETON-PENN T 572 0.91 0.04° AUERBACH 65 SPRK 6766
LOBKOWIC 66 PRL 17 548 LOBKOWICZ ¢MELT SSINOS NAGASHIMA+ //ROCH#+BNL T 0.866 0.016 ALFF-STELI 66 SPRK 9766
TSIPIS 66 BERKELEY CONF +MEYER RO SEN+ //COLUMBI A+RUTGERS #ROCH4WISC T 4500 0.92 0.04 BALTAY 66 HBC 6766
T 0.904 0.024 BOTT-BODE 66 SPRK 9766
QUANTUM NUMBER DETERMINATIONS NOY REFERRED TO IN THE DATA CARDS T 0.858 0.014 HILL 66 DBC 9/66
T 5000 0.843 0.013 KIRSCH 66 HBC 6766
BLOCK 62 CERN CONF 371 BLOCK,LENDINARA,MONARL /////// NWU+BOLOGNA ngeonm below) A
sreran - sresrenen
POPION 12 KOl PARTIAL DECAY MODFS
ooy 1< Pl K01 INTO PI+ PI- s 8s 8
KO 11 NEUTRAL K (JP=0-) 1=1/2 43 O e Bio 1o $5e s
11 KO MASS (MEV)
M 498.1 0.4 CHRISTENS 64 SPRK
M 2223 497.44 0,33 KIM 65 HBC KO FRCM PBAR P 6/66
M 4500 498.9 0.5 BALTAY 66 HBC KO FROM PBAR P 6766
I (Ideogram belaw)

HEIGHTED RUVERRGE =5.548 +/- 0.111
SCALE =1.39 CHIS@ = 7.7 CONLEV = 0.102

Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
(%) (which are different
from tne values shown here).

YOUNG

DE MARCD
SHRKLEE
CALLAHAN
ROE

6S EnuL
65 HBC
64 XBC
64 XBC
61 XBC

1]

e

=4
o
o

~

1]
s.00d,
504
6.50q,

CHARGED K TAU B.F. PI+PI-PIO (UN 10m=-2)

HEIGHTED AVERAGE =0.7803 +/- 0.0457

SCALE = 1.96 CHISQ = 11.§ CONLEV = 0.009
Values above of weighted
average, scale, etc. for

0.15p readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
5(x) (which are different

0.10p from the values shown here).
&+ CALLAHAN 66 FBC
0.0Spk - YOUNG 65 EMUL
SHAKLEE 64 XBC
BORRERANI 64 HBC
] ROE 61 XBC
0.0Q =t ot A
s g g g g
“ ~ @ - «
o o o - -
CHARGED K B.R. (E 3 )/(TAU)

WEIGHTED AVERAGE =3.989 +/- 0.237
SCALE = 2.01 CHISQ@ = 8.1 CONLEV = 0.018

-1 Values above of weighted
0.185 average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
0.10 §(x) (which are different
. from the values shown here).
0.0s
CALLAHAN 66 FBC
YOUNG 65 EMUL
SHAKLEE 64 XBC
0.0Q rY
o
o o
» ©w
o~ "]

CHRARGED K B.R. (2PI)~/(TAU)

WEIGHTED AVERRGE =497.953 +/- 0.397
SCALE =1.7§ CHISQ = 6.1 CONLEV = 0.046

o.o8p e

Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
&(x) (which are different
from the values shown here).

BALTAY 66 HBC
KIn 6S HBC
CHRISTENS 64 SPRK

-
L3
-

© ~
o o
- -

NEUTRAL K MASS (MEV)

HEIGHTED RUERAGE =0.6812 +/- 0.0367

SCALE = 1.61 CHISG = §.2 CONLEU = 0.074
0.300 Values above of weighted
average, scale, etc. for
readers convenience. The
data were actually proc-
essed by program AHR,
which calculates its own
values of SCALE, x, and
0.20p 8(x) (which are different
from the values shown here).
o.10p - CALLAHAN 66 FBC
YOUNG 66 EMUL
_— BISI 65 HeHL
I SHAKLEE 64 XBC
0.0Q Y ot ot
o = o o
S ; 8 <
o o - -

CHARGED K B.R.

(MU 3) 7/ (TRYW)

WEIGHTED RUERAGE =1.1486 +/- 0.0119

SCALE = 1.27 CHIS@ = 14.5 CONLEV = 0.106
0.6
KIRSCH 66 HBC
HILL 66 DBC
BOTT-BODE 66 SPRK
o.4h BALTAY 66 HBC
. i ALFF-STEI 66 SPRK
AUERBACH 66 SPRK
] KREISLER 64 SPRK
] CHRETIEN 63 PBC
0.2} BERTANZA 62 HBC
BOWEN 60 cC
; CRAUFORD €9 HBC
80LOT s8 cc
. U‘ D. b= U‘
= 8§ F %
° ° - - -
K SHORT DECAY RATE (UNITS 10mm10 SEC-1)



12 KOl BRANCHING RATIOS
R1 * KOl INTO (PI+ PI-)/TOTAL (P1)/TOT AL Pl
R1 0.68 0.04 CRAWFORD 59 HBC P2
R1 0.70 0.08 COLUMBIA 60 HBC P3
R1 0.740 0.024 ANDERSON 62 HBC P4
P5
R2 * KOl INTO (PIO PIO)/TOTAL (P2)/TCT AL P6
R2 0.27 0.11 CRAWFORD 59 HBC P
R2 0.26 0.0¢ BAGLIN 60 PBC P8
R2 0.30 0.035 BROWN 61 XBC P9
R2 1066 0.335 0.014 BROWN 63 XBC P10
R2 198 0.288 0.021 CHRETIEN 63 PBC Pl
(Ideogram below)
R3 (KOl INTO PI+ PI- PIO}/(K02 INTO PI+ PI- PIO) ——
R3 «45 NR LESS BEHR 66 HLBC 90 PER CT CONF B/66
EEEED SRAPBEERE RASIKEESE BEGKEES CRESREAES
Wl
Wl
REFERENCES
12 SHORT-LIVED NEUTRAL K (498, JP=0-) 1I=1/2 W2
w2
BLUMENFE 58 CERN CONF 272 H BLUMENFELD,W CHINCNSKY,L LEDERMAN//COLUM w2
BOLDT 58 PRL 1 150 E BOLDT,D O CALDWELL,Y PAL //////1//// MIT w2
BROWN 58 CERN CONF 272 J BROWND GLASER & ////////7//7// MICHIGAN w2
CO0P ER 58 CERN CONF 272 W A COOPER,H FILTHUTH + ///// JUNGFRAUJUCH
EISLER 58 CERN CONF 272 F EISLER,R PLANO + // BNL+COL+BOLOGNA+PISA W3
CRAWFORD 59 PRL 2 266 CRAWFORD,CRESTI yDOUGLASS yGOND,TICHO +//LRL W3
BAGL IN 60 NC 18 1043 BAGLIN,BLOCH,BRI SSONJHENNESSY + //PARIS EP Wa
BIRGE 60 ROCH CONF 601 R W BIRGEP P ELY & //////// LRL+WISCONSIN W4
BOWEN 60 PR 119 2030 ROWEN,HARDYRE YNOLDS y SUN, MCORE+/ PRINCE+BNL
COLUMBIA 60 ROCH CONF 727 M SCHWARTZ & /777777777177 7717/777 CCLUMBIA W5
MULL ER 60 PRL 4 418 MULLER,BIRGE s FOWLER »GOOD,PICCIOMI+/LRL+BNL W5
W5
BROWN 61 NC 19 1155 BROWNBRYANT,BURNSTEIN GLASER,KADYK+//MICH W5
FITCH 61 NC 22 1160 V FITCH,P PIRQUE,R PERKINS /// PRINCE+LASL
GOND 61 PR 124 1223 GOOD yMA TSEN,MULLER ,PICCIONI + /////7// LRL —
ANDERSON 62 CERN CONF 836 J A ANDER SON,F S CRAWFQORD + ////////// LR
BERTANZA 62 PREPRINT D10S BERTANZA,CONNOLLY,CULWICK,EISLER + /// BNL
(BERTANZA UNPUBLISHED,BUT RECERTIFIED BY AUTHORS,AUGUST 66)
CRAWFORD 62 CERN CONF 827 € S CRAWFORD /////771771111778717777777 LRL R1
R1
BROWN 63 PR 130 769 BROWN,KADYK,TRILLING ,ROE + ///LRL+#MICHIGAN R1
CHRETIEN 63 PR 131 2208 CHRETIEN+ //// BRANDEIS+BROWN+HARV ARD+ MIT
KREISLER 64 PR 136 B 1074 M KREISLER,0 NVERSETH,J CRONIN / PRINCETON R2
AUERBACH 65 PRL 14 192 AUERBACH, LANDE yMANN,SCTULLI,UTO # /// PENN
TRILLING 65 UCRL 16473 GEORGE H TRILLING /////17/17117171717777 LRL R2
(THIS IS AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONF, PAGE 115} R2
R2
ALFF-STE 66 PL 21 595 ALFF-STEINBERGER HEUER KLETNKNECHT +//CERN R2
BALTAY 66 PR 142 932 BALTAY, SANDWEISS,STONEHILL + /// YALE+BNL R2
8NTT-ROD 66 BERKELEY CONF. BOTT-BODENHAUSEN,DE BOUARD + // CERN R2
HILL 66 BERKELEY CONFo HILL,ROBINSON, SAKITT + /7 ANL+CARNEGIE R2
KIRSCH 66 PR 147 939 L KIRSCH,P SCHMIDT /////////7//77 COLUMBIA R2
R2
HAEERT FREBREERE KREORRRTE KECREERRE KECREEREE BREEERESE EREESEERE CREEOEER
FREAED FEXREESE KARERERSS & - * R3
R3
o R3
R3
K2 13 LONG-LIVED NEUTRAL K (498, JP=0-) [=1/2
R4
13 KO02-K01 MASS DIFFERENCE (UNITS OF INVERSE KOl LIFE) R4
R4
D * 1.9 0.3 FITCH 61 CNTR R4
D 0.R4 0.29 0.21 GOOD 61 PBC
o * 1.5 0.2 CAMERINI 62 PBC RS
n 0.5 0.1 CHRISTENS 63 SPRK RS
o 0.47 0.21 AUBERT 65 PBC 6766 R6
D 0.26 0.3¢ 0.26 BALDO-CEN 65 PBC ASS.CP CONS. R6
D * 0.60 OR LESS FITCH 65 SPRK CF. MEISNER 56 T/66
R7
n 0.445 0. 034 ALFF-STEI 66 SPRK €/66 R7
] 0.52 0.15 0.16 SALATZ 66 >krR 9766
n 0.480 0. 024 BOTT-BODE 66 SPRK 9766 R8
D T2 + 0.64 0.18 CANTER 66 DBC KO SCATTER IN D2 11/66 R8
) 0455 0.1 CHRISTENS 66 SPRK 6/66
bl 0.72 0.15 FuJIn 66 SPRK TRON REGENERATOR 9/66 R9
R9
D + 0.62 0.16 HILL 66 DBC KO+D INTO HYPER. 9/66 R9
D +0.35 0.15 JOVANOVIC 66 SPRK C+URANIUM REGEN. 11/66 R9
D N + 0.44 0. 06 MEHLHOP 66 SPRK 9/66 R9
0 59 0.65 0. MEISNER 1 66 HBC SEE NOTE A 6766 R9
D M + SIGN FAVORED MEISNER 2 66 HBC 9766 R9
D 0.59 0.07 MISCHKE 66 SPRK 9/66
Y R10
(Ideogram below) R10
R10
13 K02 LIFETIME (NANOSFC) (MICROSEC) R11l
R11
T * ASSUMED DS=DQ AND DELTA [=1/2 CRAWFORD 59 HBC R11
T 34 0.081 0.032 0.024 BARDON 58 CC R11
T 15 0.051 0.024 0. 013 DARMON 62 FBC R11
T 0.054 0.0€ FuJI 64 SPRK R11
T 1700 0.061 0.015 6.0 ASTBURY 3 65 CC

HEIGHTED AUVERRGE

=0.3161 +/- 0.013S

SCALE = 1.25 CHISQ = 4.7 CONLEV = 0.19S SCALE = 0.97
1.0p
0.20p
0.8
0.1Sp
0.6
0.10p
0.4
CHRETIEN 63 PBC
—— BROUN 63 XBC
. ROUN X
0.0sp - BRO 61 X8C 0.2
BRGLIN 60 PBC
CRAUFORD S9 HBC
0.0q) ot ot = o.
=1 o -3 o =3 o o
w r3 ] w 0 ~ ~
- ~ © - w . .
. . . . q o o
o o 3 3 o 0
K SHORT B.F. INTOD 2 PIO

CHISQ = 9.4

K LONG - K SHORT MASS DIF

MODE S

13 K02 PARTIAL DECAY
K02 INTO 3Pi0 S 95 95 9
K02 INTO PI+ PI- PIO S 8BS 85 9
K02 INTO PI MU NEUTRINO S 8S 4S 2
K02 INTO PI E NEUTRINO S 85 35 1
K02 INTD PI+ PI- S 85 8
K02 INTO MU+ MU- S 4S &
K02 INTO E+ E- S 35 3
K02 INTO E MU S 35 4
K02 INTO TWO GAMMAS S 0s 0
K02 INTD PI+ PI- GAMMA S 85 850
K02 INTO PIO PIO S 95 9
13 K02 DECAY RATES
* K02 INTO Pf0 PIO PIO (UNI TS 10%%6 SEC-1) P1) :
54 5.22 1.03 C. B4 BEHR 66 HLBC ASSUMES CP 8/66
* K02 INTO PI+ PI- PO (UNI TS 10%*6 SEC-1) (P2}
18 3.26 0.77 ANDERSON 65 HBC 8/66
14 le6 0.4 FRANZINI 65 HBC 6/66
136 2.62 0.28 0.27 BEHR 66 HLBC ASSUMES CP 8/66
2.54 0.43 HILL 66 DBC 9/66
(Ideogram below)
* KO2 INTO PI E NEUTRINO (UNI TS 10%%6& SEC-1) (P4)
8.1 1.0 AUBERT 65 HLBC 8/66
* K02 INTO CHARGED (3-80ODY) (UNI TS 10%%6 SEC-1) (P24P34P4)
107 14, . AUERBACH 65 SPRK USING NEW K1 LIFE 6/66
* K02 INTO LEPTONIC (KMU3+KE3) (UNITS 10%%6 SEC-1) (P3+P4)
109 9.4 1.3 FRANZINI 65 HBC 6/66
204 10.3 0.8 CHO 66 DBC 9/66
54 11.3 1.9 SOLDEN 66 HBC 9/66
13 K02 BRANCHING RATIOS
* K02 INTO (PIC PIO PIO)/CHARGED (PL)/(P2+P3+P4)
24 0.24 0.08 ANIKINA 64 CC 6766
0.31 0.06 KULYUKINA 66 CC 9/66
* K02 INTO (PI+ PI- PIO)/CHARGED (P2)/(P2+P3+P4)
59 0.185 0.038 ASTIER 61 cC 8/66
79 0.151 0,020 ADAIR 64 HBC 8/66
75 0.157 0.03 0.04 LUERS 64 HBC 8/66
66 0.15 0.03 0.C4 ASTBURY 1 65 CC 8/66
326 0.159 0.015 ASTBURY 2 65 CC 6766
566 0.178 0.017 GUIDONI 65 HBC 6766
1729 0.144 0.004 HOPKINS 65 HBC 6/66
126 0.162 0.015 HAWKINS 66 HBC 6/66
180 0.17 0.03 KULYUKINA 66 CC 9/66
* K02 INTO (PI MU NEUTRINO)/CHARGED {P3)/(P2+P34P4)
479 0.356 0.07 LUE 64 HBC
0.39 0.08 0.10 ASTBURY 1 65 CC 7/66
330 0.32 0.07 KULYUKINA 66 CC 9766
* K02 INTO (PI E NEUTRINO) /CHARGED (P4)/ (P2+4P34P4)
479 0.487 0.0 LUERS 64 HBC
0.46 0.08 0.10 ASTBURY 1 65 CC 1/66
500 0.51 0.0¢6 KUL YUKTMA 66 CC 9766
* K02 INTO (PI E NEU)/((PI E NEUI+(PI MU NEU)) (P4)/ (P3+4P4)
320 0.415 0.120 ASTIER 61 CC
* K02 INTO(PI+ PI- PIO)/TOTAL (P2)/TCTAL
16 0.18 0.05 STERN 64 HBC
* K02 INTO(LEPTON PI NEUTRINO)/TOTAL (P34P4)/TOTAL
14 0.58 0.17 ALEXANDER 62 HBC
* K02 INTO (2 GAMMA)/TOTAL (UNe 10%%-4) (PS)/TOTAL
1.3 0.6 CRIEGEE 66 SPRK 8766
* K02 INTO (PI+ PI-)/CHARGED (UNTT 10%%-3) {PS)/(P2+¢P34+P4) .
45 -0 . CHRISTENS 64 SPRK
54 2.08 0.35 GALBRAITH 65 SPRK
1.97 0.18 CRONIN 65 SPRK 6766
1.93 0.26 BASEILE 66 SPRK /66
1.993 0.080 BOTT-BODE 66 SPRK 9/66
2.22 0.27 DEKKERS 66 CNTR 6/66
* K02 INTO (PI MU NEU)/{PI E NEU) (P3)/ (P4)
0.81 0.19 ADAIR 64 HBC 6766
0.78 0.15 DE BOUARD 65 CNTR
* K02 INTO (MU#MU-)/CHARGED (UNI TS 10%%-4) (P61/1P2+P34P4)
* 1.0 OR LESS ANIKINA 65 CC 6/66
* 2. 0OR LESS DE BOUARD 65 SPRK 8/66
* 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF 8766
* 2.5 OR LESS ALFF 66 SPRK 0.90 CONF., LEVEL 9/66
* 0.05 OR LESS BOTT-BODE 66 SPRK 0.70 CONF..LIWIT 9/66

HEIGHTED AVERAGE =0.4834 +/- 0.0168
CONLEV = 0.492

SCALE = 1.65

CH

MEIGHTED AVERAGE =2.357 +/- 0.321

1sQ = 8.2 CONLEV = 0.042

MISCHKE 66 SPRK 0.26 b T Values above of weighted
MEISNER 1 66 HBC - average, scale, etc. for
readers convenience. The
MEHLHOP 66 SPRK data were actually proc-
JOVANOVIC 66 SPRK 0.20p essed by program AHR,
HILL 66 DBC . which calculates its own
FUJII 66 SPRK values of SCALE, x, and
5(x) (which are different
g::::;sns :: ::g" 0.15k from the values shown here).
BOTT-BODE 66 SPRK
BALATZ 66 SPRK
ALFF-STEI 66 SPRK 0.10p
BALDD-CED 65 PBC _ HILL 66 0BC
AUBERT 65 PBC BEHR 66 HLBC
CHRISTENS 63 SPRK 0.0 FRANZINI 656 HBC
6000 61 PBC ANDERSON 65 HBC
- 0.0Q Y ot ot
o o o g o =3
- @ e 2 ° °
- - o ~ - o
(K01 LIFE -1) K LONG RATE INTO PI+PI-PIO (10m%6 SEC-1)



R12 = K02 INTO (PI+ PI- GAMMA) /TOTAL (UNITS 10%%-3) (P10)/TCTAL
R12 * 15.0 OR LESS ANIKINA 65 CC
R12 * 3.0 OR LESS NEFKENS 66 SPRK
R13 * K02 INTO (E+ E-)/CHARGED (UNITS 10%%-4) (PT)/7(P2+P3+P4)
R13 * 10.0 OR LESS ANIKINA 65 CC
R13 * 1. OR LESS DE BOUARD 65 SPRK
R13 * 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF
R13 * 2.0 OR LESS ALFF 66 SPRK 0.90 CONF. LEVEL
R13 = 0.3 OR LESS BOTT-BODE 66 SPRK 0.70 CONF.LIMIT
Rl4 * K02 INTO (E MU)/CHARGED (UNITS 10%%-4) (P8)/ (P2+4P34P4)
R1l4 * 10.0 OR LESS ANIKINA 65 CC
R14 = 0.5 OR LESS ABASHIAN 66 SPRK 90 PER CT CONF
R15 * K02 INTO(E+ PI- NEU)/(E- PI+ NEU)
R15 97 0.90 0.18 NEAGU 61 CC
R15 1.01 0.16 LUERS 64 HBC
R15 .2500 1.06 0. 05 ABASHIAN 66 SPRK
R15 894 0.97 0,023 KULYUKINA 66 CC
R16 * K02 INTO(MU+ PI- NEU)/{MU- PI+ NEU)
R16 3200 1.02 0.04 ABASHIAN 66 SPRK
R17 * K02 INTO (PIO PIO)/TOTAL (UNITS 10%%*-3) (P11)/TOTAL
R17 7 1.2 1.5 1.2 CRIEGEE 66 SPRK
R18 * K02 INTO (3PIO0)/(PI+PI-PIO) (P1)/(P2)
R18 88 o 0e6 ALEKSANYA 64 FBC
LRI - sEREREREE
REFERENCE S
13 LONG-LIVED NEUTRAL K (498, JP=0-) [=1/2

BARCCN 58 ANP 5 156 M RARDON, K LANDE,L LEDERMAN //COLUMBIA+BNL
CRAWFORD 59 PRL 2 361 CRAWFORDyCRESTI 4NOUGLASS,GOND + ////// LRL
ASTIER 61 AIX CONF 1 227 ASTIER,BLASKOVIC,RIVET ,STAUD +/// PARIS+EP
FITCH 61 NC 22 1160 V FITCH,P PIROUE,R PERKINS ///// PRINCETON
Goon 61 PR 124 1223 GOOD yMATSEN yMULLER,PICCIONI yPONELL +// LRL
BLEXANDE 62 PRL 9 69 G ALEXANDER,S ALMEIDA,F CRAWFORD ///// LRL
CAMERINI 62 PR 128 362 CAMERINI4FRY,GAIDOS ¢BIRGE,ELY #///WISC+LRL
DARMON 62 PL 3 57 J DARMONsA ROUSSET,J SIX ///7/7///PARIS+EP
JOVANOVI 63 BNL CONF 42 JOVANOVIC ,FISCHER,BURRIS + // BNL+MARYLAND
ACAIR 64 PL 12 67 R K ADAIR,L B LEIPUNER ////////// YALE+BNL
ALEKSANY 64 CUBNA 2 102 ALEKSANYAN, ALIKHANYAN, VARTAZARYAN+// EREV AN

SEE ALSO JETP 19 1019 ALEKSANYAN+/// LEBEDEV+MOS ENG PHYS+EREVAN
ANIKINA 64 JETP 19 42 ANIKTINAsZHURAVLEVA+//GEORG ACAD SCI+ DUBNA
CHRISTEN 64 PRL 13 138 CHRISTENSON,CRONIN,FITCH,TURLAY //PRINCETN
FuJIl 64 PRL 13 253 FUJIT,JOVANOVICH, TURKOT , ZORN //RAL+MARYLND
LUERS €4 PR 133 B 1276 LUERS,MITTRA,WILLIS,YAMAMOTO //7////// BN
STERN 64 PRL 12 459 STERN,RINFORD ,LIND,ANDERSON + /// WISC+LRL
ANIKINA 55 JINR P 2488 ANIKINA s VARDENGA y ZHURAVLEVA ,KOT LYA+// DUBNA
ANDERSON 65 PRL 14 475 ANDERSONy CRAWFORD yGOLDEN,STERN +//LRL+WISC
ASTBURY1 65 PL 16 80 ASTBURY,FINOCCHIARD,BEUSCH + / CERN+ZURICH
ASTBURY2 65 PL 18 175 ASTBURY,MICHELINI,BEUSCH + /// CERN+ZURICH
ASTBURY3 65 PL 18 178 ASTBURY,MICHELINI ,BEUSCH + /// CERN+ZURICH
AUBERT 65 PL 17 59 AUBERT,BEHR CANAVAN ,CHOUNET+/// PARIS +0RS AY
AUERBACH 65 PRL 14 192 AUERBACH» LANDE yMANN,SCIULLL ¢ ////7/ PENNA
BALDO-CE 65 NC 38 684 BALDO-CEOLIN,CALIMANI ,CTAMPOLILLO + /PADVA
BEHR 65 ARGONNE CONF 59 BEHR,BRISSON,BELLOTTI+ // EP+MILANO+PADOVA
CHRISTEN 65 PR 140 B 74 CHRISTENSON,CRONIN,FITCH,TURLAY//PRINCET ON

(CHRISTENSON 65 HAS BEEN CORRECTED FOR INTERFERENCE BY FITCH 65, FOOTNOTE)
CRONIN 65 ARGDNNF CONF 17 FITCH,ROTH,RUSS+VERNON-TO BE PUB/PRINCETON
DE BOUAR 65 PL 58 DE BOUARD yDEKKERS ySCHARFF+//CERN+ORS AY +MPT
FITCH 65 PRL 15 3 FITCH,ROTH yRUSS +VERNON ///////7/ PRINCETON
FRANZINI 65 PR 140 B 127 FRANZINI 4 KIRSCHyPLANO + / COLUMBIA+RUTGERS
GALBRAIT 65 PRL 14 383 GALBRAT TH MANNING y JONES +//AERE+BRIST +RHEL
GUICONI 65 ARGONNE CONF 49 +BARNES,FOELSCHE ,FERBEL,FIRESTO#//BNL+YALE
HOPKINS 65 ARGONNE CONF 67 H W K HOPKINS,BACON,EISLER // VAND+RUTGERS
MESTVIRI 65 JINR P 2449 MESTVIRISHVILI yNYAGU,PETROV yRUSAKOV+//JINR
TRILLING 65 UCRL 16473 EORGE H TRILLING //////11771771717777 LRL

(THIS IS AN UPDATED VERSION OF REPORT AT 1965 ARGONNE CONF, PAGE 115)
ALFF 66 PL 21 595 ALFF-STEINBERGER HEUER ,RUBBIA + /7 CERN
BALATZ 66 BERKELEY CONF, BALATZ,BEREZIN + /7 ITEP
BASILE 66 BALATON CONF BASILE yCRONIN, THEVENET + 7/ SACLAY
BEHR 66 BERKELEY 28 BEHR,BRISSON,RALDO CEOLIN,AUBERT+/PADUA, EP
BNTT-BOD 66 PL 23 277 BOTT-BODE NHAUSEN,DE BOUARD,CASSEL+ // CERN
CANTER 66 PRL 17 942 +CHOENGLER yFISK,HILL + // CARNEGIE+BNL
CHN 66 BERKELEY CONF CHO,CANTER yDRALLE ,ENGLERFISK+ // CARN+RNL
CRIEGEE 6€ PRL 17 150 +FOXyFRAUENFELDERyHANSON,MOSCAT +// ILLINOIS
DEKKERS 66 THESIS BRUSSELS D DEKKERS & ///1//7/71/7111711771/7/7]/ CERN -
FUSIIT 66 PRL 13 253 FUJIT, JOVANOVICH ,TURKOT y ZORN//BNL#MARY L AND

(FUJIT 6€& IS THE CORRECTED VALUE GIVEN BY JOVANOVICH+ 66)
GOLDEN 66 BERKELEY 2B ReGOLDEN Fo CRAWFORD Do STERN
HAWKINS 66 PL 21 238 C J B HAWKINS 7/7//777711711717717717] YALE
HILL 66 BERKELEY CONFo HILL,ROBINSON,SAKITT + // BNL+CARNEGIE
JOVANOVI 66 PRL 17 1075 JOVANOVICH,,FUJIT ,TURKOT ,ZORN +//BNL+MD+MIT
KULYUKIN 66 BERKELEY 28 KULYUKINA ¢yMESTVIRISHVILI NEAGU, PETR+//JINR
MEISNER1 66 PRL 16 278 G W MEISNER,B8 B CRAWFORD,F CRAWFCRD // LRL
MEISNER2 €6 PRL 17 492 G MEISNER,B CRAWFORD,F CRAWFORD ////// LRL
MEHLHOP 66 BERKELEY CONF, MEHLHOP,3000,PICCIONI + /7 LA JOLLA
MISCHKE 66 BERKELEY CONF, + ABASHIAN,ABRAMS,CARPENTER + // ILLINOIS
NEFKENS 66 PL 19 706 NEFKENS,ABASHIAN,ABRAMS ,CARPENTER+ /// ILL
LTy -
LTI *

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

14 ETA MASS (MEV)

L] 53 54S5.0 1.2 BASTIEN 62 HBC
L 35 546.0 4e0 PICKUP 62 HBC
“ 91 548.0 1.0 ALFF 62 HBC
L] 54943 2.9 DELCOURT 63 CNTR
L] 148 549.0 0.7 FOELSCHE 64 HBC
M 325 552.0 3.0 KRAEMER 64 DBC
M 54842 0.65 FOSTER3 65 HBC
M 250 552.0 4.0 JAMES 66 HBC
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8766
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14 ETA WIDTH (MEV)
91 10.0 OR LESS ALFF 62 HBC
325 16.0 OR LESS KRAMER 64 DBC
148 10.0 OR LESS FOELSCHE 64 HBC
31 12.0 OR LESS JAMES 66 HBC
4.0 OR LESS BALTAY 66 DBC

ETA INTO TWO GAMMAS, PARTIAL WIDTH
BETWEEN 0.3 AND 3.0 KEV LUEBBELSM 66 SPRK

14 ETA PARTIAL DECAY MODES

ETA INTO 2GAMMA S 0S 0

ETA INTO 3PIO S 95 95 9
ETA INTO PI+ PI- PIO S 85 85 9
ETA INTO PI+ PI- GAMMA S 85 85 0
ETA INTO E+E-PIO VIOLATES C IN E.M.I. $ 95 35 3
ETA INTO E+E-PI+PI- S 85 85 35 3
ETA INTO PIO 2GAMMA S 95 0s ©
ETA INTO E+E-GAMMA $35 35 0
ETA INTO 2PI10 GAMMA VIOLATES C $ 95 95 0

14 ETA BRANCHING RATIOS

(P9) IS ASSUMED = 0 IN ALL RATIOS

ETA INTO NEUYRALS/CHARGED (PL+P24PT)/ (P34P4&)
10 2.5 PICKUP 62 HBC
53 3.20 1.26 BASTIEN 62 HBC
2.7 0.8 SHAFER 62 HBC
2.6 .9 BUSCHBECK.63 HBC
280 4.5 1.0 JAMES 66 HBC
THIS EXPERIMENT HAS NOT BEEN USED IN COMPUTING THE AVERAGES
AS IT WAS UNABLE TN CLEARLY SEPARATE PARTIAL MODES (3) AND (4)
FROM EACH OTHER. THE REPORTED VALUE THUS PROBABLY CONTAINS
SOME (UNKNOWN) FRACTION OF MODE (4), AS POINTED OUT BY E.C, FOWLER
ETA INTO 2GAMMA/CHARGED (PL)/(P3+P4)
0.99 0.48 CRAWFORD 63 HBC
ETA INTO PIO 2GAMMA/NEUTRALS (PT)/ (PL+P2+4PT)
0.375 0,072 DI GIUGNO 66 CNTR ERRCR DOUBL ED
THE ERRORS OF DIGIUGNO+ 66 HAVE BEEN INCREASED BY A FACTCR
OF TWOy TO TAKE INTO ACCOUNT POSSIBLE SYSTEMATIC ERRORS, AS
SUGCGESTED BY THE AUTHORS.
.19 .08 GRUNHAUS 66 SPRK
ETA INTO (P14 PI- GAMMA)/(PI+ PI- P10) (P4)/(P3)
0.14 0.08 FOELSCHE 64 HBC
24 0.73 0,25 PAULL 64 DBC
THIS EXPER IMENT HAS NOT BEEN INCLUDED IN THE AVERAGES SINCE
IT IS NOT CLEAR THAT THEIR CLASS B EVENTS ARE ACTUALLY FROM ETAS.
0.30 0.06 CRAWFORDL 66 HBC
9 0.27 0.10 PAULT 64 DBC
THE PAULT VALUE BASED ON NNLY 9 EVENTS IS DUE TO CRAWFORD1 66
10 .10 KRAEMER 64 DBC
+196 » 061 FOSTER3 65 HBC
ETA INTO 3P10/(PI+ PI- PIO) (P2)/(P3)
FOR THIS RATIN, SEE NOTES ON TABLE S FOLLOWING THIS LISTING
0.83 +0.32 RAWF ORI 3 HI ASSUM.PT/P2 = O
2.0 1.0 FOELSCHE 64 HBC ASSUM.PT/P2 = O
0.90 0.24 FOSTER1 65 HBC ASSUM.PT/P2 = O
0.38 0.15 CRAWFORD2 66 HBC ASSUM.(PT7)/(P2)=1.8
0.11 FOSTERL 65 HBC ASSUM.(PT)/(P2)=1,.8

41
G[VEN BY CRAWFORD2 66

ETA INTO 2GAMMA/3PI0O
1.1 0.3 OR LESS

(P17 (P2)
I:HRET(EN 62 PBC
LER 63 DBC ASSUM.PT/P2 = O
SEE NO'ES ON TABEL S FOLLOWING THIS LISTING.
STRUGALSKI 66 HLBC

1.10 0.
FOR PRECEDING CARD,
2.38 OR MORE

ETA INTO 2GAMMA/(PI+ PI- PO) (P1Y/ (P3)
l.61 0.3 FOSTER 64 HBC
ETA INTO NEUTR!I./(PIO PI- PIO) (P1+P2+P7)/(P3)
280 3.6 KR‘E”ER 64 DBC
3.8 l.l AULI 64 DBC
2.89 0.56 AI.FF STET 66 HBC
ETA INTO (E+E~-PIO)/(PI+PI-PIO) (UNITS 10%%-2) (P5)/(P3)
LESS THAN 1.1 l.1 PR 65 HBC
o 0.77 OR LESS FDSTERZ 65 HBC
0.45 OR LESS BAGLIN 66 HLBC 0.9 CONF LEVEL
ETA INTO (E4E-PI+PI-)/TOTAL (UNITS 10%¢-2) (P6)/TOTAL
0.7 OR LESS RITTENBER 65 HBC
ETA INTO (E+E-PI+PI-)}/(PI+PI-GAMMA) P61/ (P4)
1 0.026 0.026 GROSSMAN 66 HBC
ETA INTO 2 GAMMA/NEUTRALS (P11/ (PL+P2+PT)
0.416 .0.044 DI GIUGND 66 CNTR ERRCR DOUBLED
a7 .06 GRUNHAUS 66 SPRK
ETA INTO 3PIO/NEUTRALS (P2)/ (P1L4#P24PT)
0.209 0.0 DI GIUGNO 66 CNTR ERRCR DOUBLED
34 04 GRUNHAUS 66 SPRK
ETA INTO PIO 2GAMMA/2GAMMA (PTI/LPLY
. OR LESS WAHLIG 66 SPRK «9 CONF LEVL
0.86 0.47 STRUGALSK 66 HLBC
ETA INTO IEGE PID)/'UYAL (PS)/TCTAL
0.7 OR RITTENBER 65 HBC
ETA INTD ZGAMMA/(BPID + PIO0 2GAMMA) (P1)/7(P2+PT)
3 BACCI 63 CNTR

14 ETA C-NONCONSERVING DECAY PARAMETER

CAY ASYMMETRY PARAMETER FOR PI+ P!— PIO
1351 . . ALTAY 66 DBC
565 4.1 401 FO\“.ER 66 HBC
705 -6.0 4.0 RUTH-SACL 66 HBC
0665 0.3 1.0 FINOCCHIA 66 SPRK
1300 5.8 3.4 OTHERS 66 HBC
(1deogran on next

CAY ASYMMETRY PARAMETER FOR PI+ PI- GAMMA

33  -0.02 0.17 CRAWFORD1 66 HBC
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1766
6766
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n 17 NEUTRON (939,4=1/2) 1=1/2
WEIGHTED AUERAGE =1.19 +/- 1.43 17 NEUTRON-PROTON MASS DIF. (MEV)
SCALE = 1.66 CHISO = 11.0 CONLEV = 0.027
[} 1.2939  0,0004 BONDELID 60 CNTR
-T- o 1.2933  0.0001 SALGO 64 CNTR
17 NEUTRON LIFETIME (UNITS 10%%3 SEC)
T 1.01 0.03 0.03 SOSNOVSKI 59 PILE
17 NEUTRON MAGNETIC MOMENT (MAGNETONS,938.2 MEV)
MM -1.913148 0,000066 COHEN 56 SPECIAL 1766
OTHERS 66 HBC hhid i SEEEERREE
FINDCCHIA 66 SPRK
RUTH-SACL 66 MBC REFERENCE §
FOMLER 66 HBC 17 NEUTRON (939,J=1/2) I=1/2
BALTAY 66 0BC
COHEN 56 PR 104 283 V W COHEN, CORNGOLDs RAMSEY // BNL4HARVARD
. R SOSNOVSK 59 JETP 9 717 SOSNOVSKI T ,SP1VAK,PROKOFEV + // [AE MOSCO4
o o =3 ot BONDELID 60 PR 120 887 BONDEL 1D BUTLER ;KENNEDY +//USNRL+CATH UNIV
e e < ° e SALGO 64 NP 53 457 R SALGO, STAUB, WINKLER, ZAMBONI // ZURICH
w w w " 0 COHEN 65 RMP 37 537 E R COHEN.OUMOND ///// NAASC+CAL INST TECH
)
EEEEEH
ETA C-NONCONSERVING DECRY PRRAM. PERCENT iottet e T
A 18 LAMBDA (1115,JP=1/2+4) 1=0
REFERENCE S Hyperon Masses
14 ETAL569,JPG=0-+) =0
PEVSNER €1 PRL 7 421 PEVSNER yKRAEMER yNUSSBAUMRICHARDS ON +//JHJ For the A mass, there is a large discrepancy between
ALFF 62 PRL 9 322 ALFF ,BERLEY,COLLEY,BRUGGER +///COL+RUTGERS At of 5C1 :
RASTIEN 62 PRL 8 114 BASTIENSRERGE s DAHL JFERRO-LUZZI + 77777 LRL the measu‘rement o HMIDT 65 and the emulsion measure -
CHRETIEN 6z PRL 9 127 CHRETIEN+ //BRAND+BROWN+HARVARD+MIT+PADOVA ments reviewed by BHOWMIK 63. The former determination
PICKUP 62 PRL 8 329 € PICKUP,ROBINSON,SALANT ///// NRC+CAN+BNL .
SHAFER 62 CERN CONF 307 J SHAFER,FERRD-LUZZI ,MURRAY + ///// UC+LRL used range measurements in a hydrogen bubble chamber,
BACCI 62 PRL 11 37 BACCI,PENSO,SALVINI + //ROME U+CNEN FRASCA -
BUSCHBEC 63 SIENA CONF 1 166 BUSCHBECK-CZAPP,CODPER + //VIENNA+CERN+AMS . The £ mass of SCHMIDT 65 (1196.53 +0.24 MeV) also
CRAWFORD 63 PRL 10 S CRAWFORD,LLOYD,FOWLER /////// '/'7'"3:;:5 obtained using HBC range measurements, is also in disagree-
DELCOURT 62 PL 7 215 DELCOURT, LEFRANCCISsPEREZ Y JORBA+ % X . : R i A
MULLER 63 SIENA CONF 99 MULLER,PAULT + //LPCHE+SACLAY TF+ROME+INEN ment with previous emulsion determinations and with the one,
by the same author, which does not use ran
FOELSCHE 64 PR 134 B 1138 H W FOELSCHE4H L KRAYBILL ////////7/] YALE sz £ ’ ge measurements,
KRAEMER 64 PR 136 B 496 KRAEMER \MADANSKY,FIELDS + // JHU+NW U+WOOD erefore, as a temporary procedure, we do not include any
PAULT 64 PL 13 351 E PAULI,A MULLER /////7/1//1/ LPCHE+SACLAY determinations of absolute masses which use range measure -
PRICE 65 PRL 15 123 L.R.PRICE ,F. S, CRAWFORD //LRL ments in HBC. BURNSTEIN 64 has two sorts of measurements:
FOSTERL 65 PR 138 B 652 FOSTER,PE TERS,MEER , LOEFFLER +//WISC+PURDUE absolute masses which again depend on
FOSTER2 65 ATHENS FOSTER,GOOD ,MEER 7/MISCONS I Qiff * 8 P HBC ranges, and mass
ENSTER3 65 THESIS M.C.FOSTER 7/WISCONS IN ifferences; we have used only the latter. Both authors, P.
RITTENBE 65 PRL 15 556 RITTENBERG,KALBFLEISCH ////////7// LRL+BNL Schmidt and G. Snow (representing Burnstein et al.) agree
ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER ,BERLE Y+ //COLUMBT A+RUT GERS with this procedure.
BAGLIN 66 BERKELEY CONF  BAGLIN,BE ZAGUET,DEGRANGE+ // EC.POLYT+LR
ALSC 66 PL 22 219 BAGLIN/BE ZAGUET \DEGRANGE+ // EC,POLYT+LRL
BALTAY 66 PRL 16 1224 +FRANZINI yKIM,KIRSCH+ /COLUMBI A+STONY BROOK 18 LAMBDA MASS (MEV)
CRAWFRDL 66 PRL 16 333 FoS.CRAWFORD L. R, PRICE 7/0RL
CRAWFRCZ 66 PRL 16 907 € S CRAWFORD,L LLOYD,E FOWLER  //LRL+DUKE M &  251115.06 0.41 ARMENTERO 62 HBC ERROR IS STATIS.
4 oo 1115.27 0.36 BALTAY 62 HBC ERROR IS STATIS.
DIGIUGND 66 PRL 16 767 DIGIUGNO,GIORGI ySTLVESTRI+//NAP+TRST +FRASC v 1115.44 0.12 BHOWMIK 63 RVUE + SEE NOTE L BELOW
JAMES 66 PR 142 896 F E JAMES,H L KRAYBILL ////////// YALE+BNL M L ABOVE LAMBDA MASS HAS BEEN RAISED 35 KEV TO ACCOUNT FOR 46 KEV .
GROSSMAN €6 PR 146 993 R GROSSMAN,L PRICE,F CRAWFORD //////// LRL L INCREASE IN PROTON MASS AND 11 KEV DECREASE IN CHARGED PICN MASS,
GRUNHAUS 66 THESIS J.GRUNHAUS /7COLUMBIA Mo 1115.4 0.2 BADIER 64 HBC ERROR IS STATIS.  6/66
LUEBBELS 66 BERKELEY 8A LUEBBEL SME YER+ 77 BONN+ M * 635 1115.86 0.09 BALTAY 65 HBC ERROR IS STATIS. 6766
STRUGALS 66 BERK CONF STRUGAL SKI yCHUVILE 1 VANOVSKAJA,+  //DUBNA M N 1115, 0.07 SCHMIDT 65 HBC 9/66
WAHLIG 66 PRL 17 221 WAHLIG, SHIBATA MANNELLI /7MIT+PISA M N SEE NOTE PRECEDING LAMBDA MASS LI STINGS
" 15.6 . LONDON 66 HBC 6/66
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
BASTIEN 62 PRL 8 114 BASTIEN,BERGE s DAHL JFERRO-LUZZT yMILLER+/LRL
CARMONY 62 PRL 8 117 D CARMONY ,A ROSENFELD,VAN DE WALLE /// LRL 18 LAMBDA LIFETIME (UNITS 10%#-10)
ROSENFEL 62 PRL 8 293 A ROSENFELD,D CARMONY,VAN DE WALLE /// LRL
REFERENCES ON ETA ASYMMETRY PARAMETERS T U 1 2.75 0,45 0.38 BLUMENFEL 58 CC
T 188 2,63 0.21 0.21 BOLDT 58 CC
BALTAY 66 PRL 16 1224 BALTAY,FRANZINI 4KIMyKIRSCH+/COLUM#STONY BK T U el 2.08 0.46 0.31 BROWN 58 PBC
CRAWFRD1 66 PRL 16 333 FoS.CRAWFORD,L.R.PRICE 77LRL T U 40 3.04 0.78 0.51 COOPER 58 CC
OTHERS 66 PR 149 1044 COLUMBIAsLRL,PURDUE s WISCONSTN,Y ALE T U 454 2.29 0.15 0.13 EISLER 58 HBC
FONLER 66 BAPS 11 380 E.C.FOMLER 7/ DUKE T 825 2.72 0.16 0.16 CRAWFORD 59 HBC
FINOCCHI 66 BERKELEY CONF  FINOCCHIARO,CNOPS,MULLER+//CERN+ZUR+SACL AY T 140 2.72 0.29 0.27 BOWEN 60 CC
RUTH-SAC 66 BERKELEY CONF  RUTHEFORD-SACLAY COLLABORATION
T U 748 2.58 0.11 0.11 BERTANZA 62 HBC
seetes . T 186 2.60 0.28 0.20 C-C CHANG 62 HBC'
REAER AREAREERE T U 3447 2.52 0.08 FUNG 62 PBC 6766
T 799 2.69 0.11 0.11 HUMPHREY 62 HBC
T 2239 2.36 0.06 0.06 BLOCK 63 HEBC
T 706 2.76 0.20 CHRETIEN 63 PBC
T 794 2.59 0.09 HUBBARD 64 HAC
T 2260 2.31 0.10 KRETSLER 64 SPRK
p 16 PROTON (938,J=1/2) 1=1/2 T 1378 2.59 0.07 SCHWARTZ 64 HBC
16 PROTON MASS (MEV) T 635 2.51 0.16 BALTAY 65 HBC 6/66
T 2534 2.6 0.1 HILL 65 SPRK
M 938.256 0.005 COHEN 65 RVUE 7764 T 916  2.35 0.09 BURAN 66 HLBC 6/66
T 2213 2,452 0.056 0,054 ENGELMANN 66 HBC 9/66
T U UNPUBLISHED MEASUREMENTS (EXCEPT THESES) NOT INCLUDED IN AVERAGE 7766
16 PROTON LIFETIME (UNITS 10%%#26 YR) (Tdeogran on next page)
T & OVER 1.5 BACKENSTO 60 CNTR
T % OVER 60.¢ KROPP 65 CNTR 6766 18 LAMBDA MAGNETIC MOMENT (MAGNETONS,938.26 MEV)
R MM -1.5 0.5 coot 62 SPRK
MM 0.0 0.6 KERNAN 63 CC
16 PROTON MAGNET. MOMENT(E/2MP) uy 8553  -1.37 0.72 ANDERSON 64 HBC
MM 151 -0.5 0.28 CHARRIERE 65 EMUL .
MM 2.792763 0.0C0030 COHEN 65 RVUE T66) MM -0.75 0.19 HILL 66 SPRK 9/66
HEERES m—————
18 LAMBDA PARTIAL DECAY MODES
REFERENCE S
16 PROTON (938,4=1/2) 1=1/2 P1 LAMBDA INTO PROTON PI- 5165 8
P2 LAMBDA INTO NEUTRON P10 S17s 9
BACKENST 60 NC 16 749 BACKENSTO SS,FRAUENFELDER,HYAMS + //// CERN p3 LAMBDA INTO PROTON MU- NEUTRIND S16S 4S 2
COHEN 65 RMP 37 537 E R COHEN, J W M DUMOND //// NAASC+CALTECH 194 LAMRDA INTO PROTON E- NEUTRINO S16S 3s 1
KROPP 65 PR 137 B 740 W R KROPP ,F REINES ///CASE INST TECHNOLOGY
SEEREE BEEIREEEE ERRLEEKKE KEREEFEEE KRKREERRE KERERERAE SRREERERE Sannkarss |
*EEERS




18 LAMBDA BRANCHING RATIOS KREISLER 64 PR 136 8 1074 M N KREISLER,0 OVERSETH,J CRONIN ///PRINCE
L IND 64 PR 135 8 1483  LIND,BINFORD.GOOD,STERN //////7// WISCONSIN
R1 # LAMBDA INTO (® PI=)/((P PI=)+(N PIO}) (P1)/(P14P2) RONNE 64 PL 11 357 RONNE+ /// CERN+EP+UCOL-LONDON+UNIV, BERGEN
R1 . 0,02 CRAWFORD 59 HBC SCHWARTZ 64 UCRL 11360 THESIS JOSEPH ADAM SCHWARTZ //////1/11///11/] LRL
R1 0.65 0.05 COLUMBIA 60 HBC
1 903 0.643  0.016 HUMPHREY 62 HBC BALTAY 65 PR 140 B 1027 BALTAY, SANDWEI SS,CULWICK,KOPP ¢ //YALE+BNL
1 0.685 2,017 ANDERSON 62 HBC BARLOW 65 PL 18 64 J BARLOWsBLATR ,DUKE o MANN¢//CERN¢RUTH+ PENNA
e below) CHARRIER 65 PL 15 66 CHARRIERE ¢GIBSON+ //// EPUL+BRIST+CERN+MPI
R2 * LAMBDA INTO (N PIOI/((P PI=-)+(N PIO}} (P27 (PL+P2) HILL 65 PRL 15 85 D A HILLK K LU ////1117111T1711117111 MIT
R2 . 0. ETSLER 57 PBC SCHMIDT 65 PR 140 B 1328 P SCHMIOT ////7/711111717/17117/17 COLUMBIA
R2 0.43 0.14 CRAWFORD 59 HBC
R2 0.28 0.08 BAGLIN 60 PBC BERGE 66 BERKELEY CONF. BERGE,CAB [BBO 77 RVUE
]2 0.35 0.05 BROWN 63 XBC BURAN 66 PL 20 318 BURAN,EIVINDSON, SKJEGGESTAD,TOFTE + //0SLD
R2 5 0.291 0.034 CHRETIEN 63 PBC ENGELMAN 66 BERKELEY CONF, eucnnmn.s1uuum.u.exmosmmewucweuu
. HILL 66 BERKELEY CONF HILL LT +JENKINS,KYCTA,RUDERMAN
R3 # LAMBDA INTO (P E- NEU)/TOTAL  (UNITS 10%%-3)  (P4)/{P1+P2) LONDON 66 PR 143 1034 munnn.uu.smnseac.ucmnAm//aNusvucus
R3 15 . . HUMPHREY 61 RVUE MERRILL 66 BERKELEY CONF MERRILL y SHAF ER , BERGE
R3 8 2.9 1.5 1.2 AURERT 62 FBC CF. 66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY) ///// w.
R3 150 0.82 0.12 0.13 ELY 63 FBC OVERSETH 66 BERKELEY CONF O.E OVERSETH, R F ROTH//MICHIGAN#PRINCETON
R3 20 1.55 0. 34 LIND 64 HBC
R3 " 102 0.78 0.1 BAGLIN 64 FBC LS otohe L obbstbeed
(meognm below) *xeene " * SEEREEERE
R4 * LAMARDA INTN (P MU- NEU)/TOTAL (UNITS 10%%-4) (P3)7(P1+P2)
R4 * 1 0.2 OR GREATER 5000 62 HBC +
R4 * 1 1.o OR LESS ALSTON 63 HBC z 19 SIGMA+  (1189,JP=1/2+4) I=1
R4 * <0 OR LESS KERNAN 64 FBC
R4 anuEEN 1.3 AND 6.0 LIND 64 HBC 19 SIGMA+ MASS (MEV)
R4 1.3 0.7 LIND 64 RVUE 1766
R4 z 1.5 1.2 RONNE 64 FBC
M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS .
M 144 1189.38 0.15 BARKAS 63 EMUL + SEE NCTE S BELOW
18 LAMBDA DECAY PARAMETERS u 58 1189.48 RHOWMIK 64 EMUL ¢ SEE NOTE S BELOW
M S ABOVE SIGMA+ MASSES WAVE BEEN RAISED 30 KEV TO ACCOUNT FOR 46 KEV
A~ * ALPHA LAMBDA- (LAMBDA INTO PI- PROTON) S INCREASE IN PROTON MASS AND 21 KEV DECREASE IN PION MASS
a- 0.62 0.05 CRONIN 63 CNTR 6/66 [l 1189.59 0.11 SCHMIDT 65 HAC 9/66
a- 2529 0.747 0.C%6 MERRILL 66 HBC FROM XI- DECAY 6/69
a- 4660 0.655 0.025 OVERSETH 66 SPRK LAMBDA FROM PI=-P 9766
A- 0.663  0.022 BERGE 66 RVUE INCLUDES ALL ABOVE 9766
19 SIGMA+ LIFETIME (UNITS 10%¢-10)
A0 * ALPHAO /ALPHA- FOR LAMBDA (L INTO PIO N/L INTO PI- P) T« . GLASER 58 RVUE
a0 1.10 0.27 CORK 60 CNTR T 127 0.98 0.16 0.12 PUSCHEL 60 EMUL
T 41 0.82 0.34 0.20 EVANS 60 EMUL
AE ALPHA LAMBDA E- (LAMBDA INTD PROTON F- NEUTRIND) T 17 0.85 0,14 0.11 FREDEN 60 EMUL
AE 0.06 0.19 BARLOW 65 SPRK 7766 T S4  0.80 e.10 0.067 KAPLON 60 EMUL
F~ *  PHI ANGLE (TANIPHI)=BFTA/GAMMA) (DEGREE) T 23 0.76 0.22 0.14 CHIESA 61 EMUL
F- 13.0 17.0 CRONIN 63 SPRK LAMBDA FROM PI-P T 49 0.75 0.13 0.09 BERTHELOT 61 PBC
F- 4660 6.0 7.5 OVERSETH 66 SPRK LAMBDA FROM PI1-P  9/66 T 140 0.82 .10 0.08 BARKAS 61 EMUL
T 192 0.749 0,056 0.052 5RARD 62 HBC
*EREEY * SEEREERES T 456 0.765 0.04 0.04 HUMPHREY 62 HBC
T 203 0.84 0.12 0.CB BHOWMIK 64 EMUL
REFERENCE § T 181 0.84 0.09 BALTAY 65 HBC 6766
18 LAMBDA (1115,JP=1/2+) 1=0 T 900  0.76 0.03 CARAYANND 65 HBC 6/66
T 0.83 0.018 CHANG 65 HBC 6/66
EISLER 57 NC ETSLER ;PLAND, SAMI OS , SCHWARTZ + //COLUM+BNL T 381 0.80 0.07 cooK 66 SPRK 1766
BLUMENFE 58 CERN CONF zvo H BLUMENFELD,W CHINOWSKY,L LEDERMAN//COLUM
8OLOT SE PRL 1 148 E BOLDT,0 0O CALOWELLY PAL /////////// MIT ————-
SROWN 58 CERN CONF 270 BROWN,GLA SER s GRAVES s PERL ,CRONIN + // MICH
COOPER 58 CERN CONF 270 W A COOPER,H FILTHUTH ¢ ///// JUNGFRAUJOCH 19 SIGMA+ MAGNETIC MOMENT (MAGNETONS,938.26 MEV)
EISLER 58 CERN CONF 270 F ETSLER,PLAND,BASST + // BNL+COLUM+BOL#+PI
CRAWFORD 56 PRL 2 266 CRAWFORD,CRESTI ,DOUGLASS 4GOOD + ///// LRL MM 43 1.2 1.5 ARISTOL 66 ZMUL 9766
MM 381 1.5 1.1 cooK 66 LPRK ' 1766
BAGLIN 60 NC 18 1043 BAGLINBLOCH +BRTSSON(HENNESSY + //PARIS-EP MM 3.2 1.1 GOzA 66 FMUL K- P 9/66
BOWEN 60 PR 119 2030 BOWEN,HARDY,RE YNOLDS ySUN + ///// PRINCETON MM 44 3.1 1.4 SULLIVAN 66 EMUL PHOT OPROD 9766
CORK 6C PR 120 1000 CORK \KERTH WENZFL,CRONIN,COOL //LRL+PR+BNL
COLUMRIA 60 ROCH CONF 726 M SCHWARTZ « //////1////17/1/11// COLUMBIA —————
HUMPHREY 61 PRL 6 478 HUMPHRE Y, KIRZ ROSENFELD,RHEE + //LRL+SYRAC
19 SIGMA+ PARTIAL DECAY MODES
ANDERSON 62 CERN CONF 832 ANDER SON, CRAWFORD 4G OLDEN,LLOYD + ///// LRL
ARMENTER 62 CERN CONF 236 ARMENTERQ S+ /CERN+EP + LONDON+B RM+ CEN-S ACL A 3! SIGMA + INTO PROTON P10 5165 9
AUBERT 62 NC 25 479 AUBERT,BRISSON,HENNESSY ,SIX + /// PARIS-EP P2 SIGMA + INTO NEUTRON PI+ S17s 8
RALTAY 62 CERN CONF 233 RALTAY,FOWLER » SANDWEISS s CULWICK#//YALE+BN. P3 SEGMA + INTO NEUTRON PI+ GAMMA S175 8S 0O
BERTANZA 62 PREPRINT D105 BERTANZA,CONNOLLY,CULWICK,EISLER + /// BNL P4 SIGMA ¢ INTO LAMBDA E+ NEU 5185 35 0
CHANG 62 THESIS DUKE CHUEN CHUEN CHANG ////////111711/1/// DUKE s SIGMA + INTO PROTON GAMMA $16S 0
cont €2 PR 127 2223 COOL,HILL JMARSHALL + ///// BNL+MIT+NYU+ANL Pe SIGMA + INTO NEUTRON MU+ NEUTRINO S17S 45 2
FUNG 62 BAPS T 619 SUN YIU FUNG ///71/7171117111717117/71 LRL P SIGMA + INTO NEUTRON E+ NEUTRINO S17s 35 1
600D 62 PRL 9 518 M L GOOD,V G LEND /////77//1/7// WISCONSIN
HUMPHREY 62 PR 127 1305 W E HUMPAREY,R R ROSS ////7/1711111111 LRL ——
ALSTON 63 UCRL 10926 ALSTON,KIRZ yNFUFELD y SOLMITZ yWOHLMUT // LRL 19 SIGMA+ BRANCHING RATIOS
RERGE €3 THESIS (BERKE\.FV) 3 PETER BERGE //////17111111111111111] LRL
BHOWMIK 63 NC 28 8 BHOWMIK D P GOYAL //7///77/1/1//// DELHI Rl * SIGMA+ INTO (NEUTRON PI+)/(NUCLEON PI) (P2)/(PL+P2)
BLOCK €3 PR 130 1os BLOCK ,GESSAROLI yRATTI JKIKUCHI + //NW+BLGNA R1 308 0.490 0.024 HUMPHREY 62 HBC
BROWN 63 PR- 130 769 BROWN,KAD YKo TRILLING ,ROE + ///LRL+MICHIGAN R1 0.46 0.02 CHANG 65 HBC 6766
CHRETIEN 63 PR 131 2208 CHRE TIEN, CROUCH+ ///BRAND+BROWN+H ARV ARD+MIT
CRONIN 63 PR 129 1795 J W CRONIN,O E OVERSETH //////// PRINCETON R2 * SIGMA+ INTO (NEUT PI+ smwmom (UNITS 10%%-4) (P3)/(P2)
ELY 63 PR 131 868 ELY,GIDAL \KALMUS,OSWALD s POWELL + ///// LRL R2 ABOUT COURANT 63 HBC
KERNAN 63 PR 129 870 KERNAN,NOVEY ,WARSHAW, WATTENRERG // ANL+ILL
R3 * srcmu mru (unam €+ NEU)/TOTAL (UNIT 10%%-5) (P4)/TOTAL
ANCERSON 64 PRL 13 J A ANDERSON,F S CRAWFORD //////////1/ LRL R3 % LLIS 64 HBC STOP, K- 766
BADIEP 64 DUBNA cu»\s 1 593 BADIER,BARLOUTAUD + //////EP+SACLAY+AMST DM R3 3 1.5 o. BAGGETT 66 RVUE SEE NOTE B BELOW 9/se
BAGLIN 64 NC 35 977 BAGLIN,BI NGHAM¢//EP+CERN+UC LCND+RHEL+BERG R3 B ABOVE EXP. cunnms 1 EVENT OF WILLIS + ASSUMES S20R3=.00006 9/66
HUBBARD 64 PR 135 B 183 HUBBARD yBERGE yKALBFLEI SCHySHAFER + /// LRL
KERNAN 64 PR 133 B 1271 KERNAN,POWELL, SANDLER + //LRL+UN-COLL-LOND R4 # SIGMA+ INTO (N MU+ NEU}/(PT+N)  (UNITS 10%#-4) (P6)/(P2)
R&G * 1 EVENT SEEN,NO RATIO GIVEN. GALTIERI 62 EMUL
R4 * 0 LESS THAN 2.3 BURNSTEIN 63 HBC
HEIGHTED AUERAGE =0.39844 +/- 0.00561 WEIGHTED AUVERAGE =0.6579 +/- 0.0129 WEIGHTED AUERAGE =0.BB4 +/- 0.149
SCALE = 1.36 CHISQ = 23.9 CONLEV = 0.032 SCALE = 1.21 CHISQ = 4.4 CONLEV =0.219 SCALE = 1.81 CHISQ = 9.8 CONLEV = 0.020
0.6p
0.8 L, ENGELMANN 66 HBC 0.20
—— BURAN 66 HLBC
HILL 65 SPRK
BALTAY 65 HBC
0.6 , SCHUARTZ 64 HBC 0.18 0.4p
KREISLER 64 SPRK
HUBBARD 64 HBC
0.4 b CHRETIEN 63 PBC 0.10
BLOCK 63 HEBC
R HUMPHREY 62 HBC 0.2 n BRAGLIN 64 FBC
— C-C CHANG 62 HBC . ANDERSON 62 HBC LIND 64 HBC
0.2 N BOMEN 60 CC 0.05 HUMPHREY 62 HBC r ELY 63 FBC
CRAWUFORD  §9 HBC COLUMBIA 60 HBC AUBERT 62 FBC
| BOLDT sB cC CRAWFORD §9 HBC HUNPHREY 61 RUUE
0.0 ot y ot ot =t 0.0Q ot - ot - =t 0.q 4 ot
o o C o o o o o o o o =3 o -3 o o
o w C w o w w o wn o w o o =3 o o
” o « < w wn w o 3 ~ ~ @ . . . .
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(=] o o o o o o o .
LAMBDA DECAY RATE runns m-uo SEC -1) Lnnsun B8.F. INTO P PI- LANBOA B.F. INTO P E- NEUTRIND



RS * SIGMA+ INTO (N E+ NEUI/(N PI+) (UNITS 10%%-4) (PT)/{P2)
RS * 0 LESS THAN 2. BURNSTEIN 63 HBC
RS * LESS THAN 4.0 MURPH 64 PBC
RS = 1 LESS THAN 1.03 NAUENBERG 64 HBC
R6 * SIGMA+ [INTO (P GAMMA) /(P PIO) (UNITS 10%%-2) Ps)7(P1)
R6 1 0.68 OR LESS CARRARA 64 HBC
R6 24 0.37 0.08 BAZIN 65 HBC
R6 4 0.17 QUARENT 65 EMUL
19 SIGMA+ DECAY PARAMETERS
A+ ALPHA+/ALPHAO FNR SIGMA+ (SIG+ TO PI+ N)/(SIG+ TO PIO P}
A+ +0.04 0.1 CORK 60 CN SIG+ FROM Pl+P
A+ 40.20 0.24 TRIPP 62 HBC + REPLAC.BY BANGER
A+ 3500 -.014 0.052 BANGERTER 66 HBC + SIG+ FRCM K-P
A+ 2600 -.047 .07 BERLEY 66 HBC + SIG+ FROM K-P
A0 * ALPFA SIGMAO (SIG+ INTO P10 PROTON)
A0 -0.80 0.1¢ BEALL 62 CNTR
L -0.90 0.25 TRIPP 62 HBC REPLAC. RY BANGER
AO 5200 -0.986 0.072 BANGERTER 66 HBC K-P TO SIG+ PI-
F * PHI ANGLE (TAN(PHI)=BETA/GAMMA) (DEGREE)
F 370 180. 30. BERLEY 66 HBC + NEUTRON RESCATT.
kRS ** % EEEEREREE
REFERENCE S
19 SIGMA + (1189,JP=1/2+) 1I=1
GLASER 58 CERN CONF 270 GLASER 4GNOD yMORRISON //7/77////// MICH+LRL
EVANS 60 NC 15 873 BRIST+BRUSS+IAS-U.COL~DUBLIN+LON+MILAN+PAD
FREDEN 60 NC 16 611 S FREDEN,H KORNBLUM,R WHITE //////7/// LRL
KAPLON €0 ANP 9 139 M KAPLONy A MELISSINOS,YAMANOUCHI // ROCHES
CNRK 60 PR 120. 1000 CORK,KERTH, WENZEL,CRONIN,COOL /LRL+PRI+BNL
PUSCHELL 60 NP 20 254 W PUSCHEL ////////7117/7777 MAX PLANCK INST
BARKAS 61 PR 124 1209 BARKAS,DYER yMASON,NICHOLS ySMITH ////// LRL
BERTHELO 61 NC 21 693 RERTHELOT ,DAUDIN,GOUSSU + /// SACLAY+ORSAY
CHIESA 61 NC 19 1171 CHIESA,QUASSIATI RINAUDO ////// INFN-TURIN
BEALL 62 PRL 8 75 BEALL ,CORK,KEEFE yMURPHY ,WENZEL /////// LRL
GRARD 62 PR 127 607 F GRARD 3 A SMITH /////77177/171177/7/77 LRL
GALTIERI €2 PRL 9 26 GALTIERI yBARKAS ,HECKMAN,PATRICK,SMITH//LRL
HUMPHREY 62 PR 127 1305 W E HUMPAREY,R R ROSS ///////11/11/1717 LRL
TRIPP 62 PRL 9 66 R D TRIPP,M B WATSON,M FERRO-LUZZI /// LRL
BARKAS 63 PRL 11 26 W H BARKAS,J N DYER,H H HECKMANN ///// LRL
ALSO 61 UCRL 9450 JOHN DYER (THESIS, BERKELEY) /////// LR
COURANT €3 SIENA CONF 1 15 COURANT,FILTHUTH,BURNSTEIN+ // CERN+MD+NRL
BHOWMIK €4 NP 53 22 R AHOWMIK ,P JAIN,P MATHUR,LAKSHMI // DELHI
BURNSTEI 64 PRL 13 66 BURNSTEIN DAY 4KEHOE  SECHI ZORN,SNOW /MARYL
CARRARA 64 PL 12 72 CARRARA,CRESTI,GRIGOLETTO,PERUZZC+// PADOVA
COURANT 64 PR 136 R 1791 COURANT,FILTHUTH+//CERN+HE IOLB+MD+NRL +BNL
MURPHY 64 PR 134 B 188 C TYHORNTON MURPHY /7777771717777 WISCONSIN
NAUENBER 64 PRL 12 679 NAUENBERG yMARATECK,ALUMENFELD+ /COL+RUT+PR
WILLES 64 PRL 13 291 WILLIS,COURANT,ENGELMAN+//BNL+CERN+HEID+MD
BALTAY 65 PR 140 B 1027 BALTAY, SANDWETISS yCULWICK,KOPP + //YALE#BNL
BAZIN 65 PRL 14 154 BAZIM,BLUMENFELD ,NAUENBERG +//PRINCE+COLUM
CARAYAN 65 PR 138 R 433 CARAYANNOPOULNS,TAUTFEST sWILLMANN// PURDUE
CHANG 65 NFVIS 145 THESIS CHUNG YUN CHANG /////7//7/77/17/7// COLUMBIA
QUARENI 65 NC 40 A 928 QUARENI ,CARTACCI # //////BOL+FIR+GEN+PARMA
SCHMIDT 65 PR 140 8 1328 P SCHMIDT /////77711117777777/777 COLUMBIA
RAGGETT 66 (PREPRINT) BAGGETT,DAY,GLASSER + 7/ MARYLAND
BANGERTE 66 PRL 17 495 BANGERTER yGALTIERI »RERGE y MURRAY + // LRL
BERL EY €6 PRL 17 1071 +HERZBACH 4KOFLER, YAMAMOTO +//BNL+MASS+YALE
BRISTCL 66 BERKELEY CONF BRISTNL-C ERN~LAUSANNE-MUNICH-ROME COLLABOR
€0k 66 PRL 17 223 V CNOK,EWART,MASEK,ORR,PLATNER//WASHINGTON
GNZA 66 RERKELEY CNNF GOZAKNTELCHUCK,ROOS ,SULLIVAN //VANDERBILT
SULLIVAN 66 BERKFLEY CONF SULLTVAN, KDTELCHUCH,MC INTURFF ,RO0S//VANDER
ALSO 64 PRL 13 246 A D MCINTURFF,C E ROOS /7 VANDERBRILT
QUANTUM NUMRER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
TRIPP 62 PRL 8 175 R TRIPP,M WATSON,M FERRO-LUZZI /////// LRL
ALFF 63 STENA CONF 1 205 ALFF ,NAUENBERG KIRSCH,RERLEY+/COLU+RUT+BNL
ALSO 65 PR 137 B 1105 ALFF,GELFAND,BRUGGER ,BERLEY+/COLUM+RUT +BNL
COURANT 63 SIENA CONF 1 72 CNURANT,F IL THUTH,BURNSTEIN,DAY4+//CERN+MARY
LA L) ¥
EFEEEE EREREERES
z" 20 SIGMA- (1198,JP=1/2+) I=1
20 SIGMA- MASS (MEV)
M N SEE NOTE PRECEDING LAMBDA MASS LISTINGS
M * 1197.47 0.11 SCHMIDT 65 HBC
20 SIGMA- MASS DIFFER.(~)—(+) (MEV)
0 87 8.25 0.40 BARKAS 63 EMUL -
n 2500 8.25 0.25 DOSCH 65 HBC
20 (SIGMA-) - (LAMBDA) MASS DIFFERENCE (MEV)
L N SEE NOTE PRECEDING LAMBDA MASS LISTINGS
oL 8l.70 0.19 BURNSTEIN 64 HBC
20 SIGMA- LIFETIME (UNITS 10%#-10)
T 1.67 0.40 0.28 BROWN 58 PRC
T 1.89 0.33 0.25 EISLER 58 PBC
T 1.45 0.12 0.12 CRAWFORD 59 HBC
T 45 1.35 0.32 0.17 CHIESA 61 EMUL
T 41 1.75 0. 39 0.30 BARKAS 61 EMUL
T 1208 1.58 .06 0.06 HUMPHREY 62 HBC
T 1.666 0.026 CHANG 65 HBC

(Ideogram below)

6/66

9766
9/66

7766

9766

9766

9/66

6766

WEIGHTED AVERRGE

=0.6060 +/- 0.0117

SCALE =1.37 CHISG = 3.7 CONLEV = 0.1S4
0.6} I
0.4}
! CHANG 65 HBC
HUMPHREY 62 HBC
0.2 BARKAS 61 EMUL
CHIESA 61 EMUL
CRAWFORD S9 HBC
EISLER s8 P8C
BROUWN S8 PBC
2.
=3
T § & § ¢
o o o o -
SIGMA - DECAY RATE (UNITS 10mwi0 SEC -1)
20 SIGMA- PARTIAL DECAY MODES
Pl SIGMA - INTO NEUTRON PI- S17S 8
P2 SIGMA - INTO NEUTRON PI- GAMMA S17S 85 0
P3 SIGMA - INTO NEUTRON MU- NEUTRINO S17S 4S 2
P4 SIGMA - INTO NEUTRON E- NEUTRINO S17S 35 1
P5 SIGMA - INTO LAMBDA E- NEUTRIND S185 35 1
20 SIGMA- BRANCHING RATIOS
Rl * SIGMA - INTO (N MU~ NEUI/(N PI-) (UNITS 10%#-3) (P3)/(P1)
R1 22 0.66 . COURANT 64 HBC
R1 11 0.56 0.20 BAZIN 65 HBC FRCM STOP, K~
R2 * SIGMA - INTD (N E- NEU)/(N PI-) (UNITS 10%%-3) P4}/ (P1)
R2 9 1.0 0e4 0.3 MURPHY 64 PBC
R2 16 1.37 0.34 NAUENBERG 64 HBC
R2 16 1.15 0e4 MILLER 64 FBC
R2 31 1.4 0.3 COURANT 64 HBC
R3 % SIGMA - INTO (LAMBDA E- NEU)/(N PI-) (UNITS 10%%-4)(P5)/(P1)
R3 1 0.75 . COURANT 64 HBC STOP, K-
R3 12 .0.50 BAGGETT 66 HAC - STOP, K-.
R3 * 23 0.61 0.16 BAGGETT 66 RVUE - AVER. ABOVE 2 EX
R4 * SIGMA — INTO (N PI- GAMMA)/(N PI-) (UNITS 10%%-4)(P2)/(P1)
R4 * MABOUT 0.1 COURANT 63 HBC
20 SIGMA- DECAY PARAMETERS
A- ® ALPHFA SIGMA-
A- * -0.16 0.21 TRIPP 62 HBC REPL. BY BANGERTER
A- 6500 -0.010 0,043 BANGERTER 66 HBC K-P TO SIG- PI+
renes
REFERENCE S
20 SIGMA-(1198,JP=1/2+)1=1
BRCWN 58 CERN CONF 270 BROWN,GLA SER,GRAVES yPERL yCRONIN + /// MICH
EISLER 58 NC SER10 10 150 EISLER ,BASSI yCONVERSI + / COL#BNL+BOL+PISA
BROWN 57 PR 108 1036 J BROWN, D GLASER, M PERL / MICHIGAN + BNL
BARKAS 61 PR 124 1209 BARKASyDYER yMASONyNICKOLS ySMITH ////7// LRL
CHIESA 61 NC 19 1171 A M CHIESA,B8 QUASSIATI,G RINAUDO /// TURIN
HUMPHREY 62 PR 127 1305 W E HUMPHRE YR R RQSS ///////1///777// LRL
TRIPP 62 PRL 9 66 R D TRIPP,M WATSON,M FERRO-LUZZI ///// LRL
BARKAS 63 PRL 11 26 W H RARKAS,J N DYERH H HECKMAN ////// LRL
COURANT 63 SIENA 1 15 COURANT,FILTHUTH,BURNSTEIN#/// CERN#MD+NRL
BURNSTEI 64 PRL 13 66 BURNSTEIN yDAY yKEHOE ySECHI ZORN,SNOW// MARY
COURANT 64 PR 136 B 1791 COURANT oF IL THUTH+///CERN+HETDLB+MD+NRL+BNL
MILLER 64 PL 11 262 MILLER, STANNARD 4BEZAGUET+ /LOND4+PARIS +BERG
MURPHY 64 PR 134 B 188 C THORNYON MURPHY /7////7////7/7 WISCONSIN
NAUENBER 64 PRL 12 679 NAUENBERG y SCHMIDT, MARATECK+ /COL+RUT¢PRINC
BAZIN 65 PR 140 B 1358 BAZIN,PLANO, SCHMIDT + 7/ PRINC+RUTG+COLUM
CHANG 65 NEVIS 145 THESIS CHUNG YUN CHANG ///7//7///7777//// COLUMBIA
DOSCH 65 PL 14 239 DOSCHyENGELMANN 4FI LTHUTH,HEPP ,KLUGE+ /HEID
SCHMIDY 65 PR 140 B 1328 P SCHMIODT ////7/7777/7777777/777777 COLUMBIA
BAGGETT 66 {PREPRINT) BAGGETT,DAY,GLASSER + /7 MARYLAND
BANGERTE 66 PRL 17 495 BANGERTER yGALTIERI yBERGE y MURRAY + /7 LRL
ETYRTN) ’
areen = serEEEaEE
E 21 SIGMA 0 (1193,J4P=1/2+) I=1
21 (SIGMA-) - [SIGMAO) MASS DIFFERENCE (MEV)
Dol 18 4e75 0.1 BURNSTEIN 64 HBC SEE NOTE IN TEXT
D1 37 4.87 2 DOSCH 65 HRC
Dl' 4e99 .12 SCHMIDT 65 HBC SEE NOTE IN TEXT

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

L N SEE NOTE PRECEDING LAMBDA MASS LISTINGS

SEE NOTE IN TEXT

DL T6.61 0.28 SCHMIDT 65
21 SléHAO LIFETIME (UNITS 10%%-14)
T * 1.0 OR LESS DAVIS 62 EMUL

6/66

9766
9766

7766

6766

9766



21 SIGMA O PARTIAL DECAY MODES
3! SIGMA O INTO LAMBDA GAMMA s18s o
P2 SIGMA O INTD LAMBDA E+ E- 5185 35 3
R1 * SIGMA O INTO(LAMBDA E+ E-)/TOTAL (P2)/ (P1+P2)
Rl * 0.00545 THEORET. CAL. FEINBERG 58 QUANTUM ELECT.  9/66
LRI iE 1]
REFERENCE S
21 SIGMA 0(1193,JP=1/2¢)1=1
FEINBERG 58 PR 109 1019 G.FEINBERG 17 BN
DAVIS 62 PR 127 605 D DAVIS,R SETTI M RAYMOND,G TOMASIN ///CHI
COURANT 63 PRL 10 409 COURANT,F IL THUTH (FRANZI NI +//CERN¢UMD+USNRL
BURNSTEI 64 PRL 13 66 BURNSTEIN (DAY KEHOE s SECHI ZORN,SNOW //MARY
DOSCH 65 PL 14 239 DOSCH, ENGELMANN JF1 LTHUTH (HE PP \KLUGE+ /HEID
SCHMIDT 65 PR 140 B 1328 P SCHMIDT ///71717717177711117/1] COLUMBIA
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
ALFF 65 PR 137 B1105 ALFF 4GELF AND , NAUENBERG +/ /COLUMBIA+RUTG+BNL P
eI
ELiI 1)
-
E 22 XI- (1321,9P=1/2 ) 1=1/2
22 XI- MASS (MEW)
M H 11 1317.0 2.2 ane 61 eec
M W 18 1317.9 1. WLER 61
M H (OLD DATA AND LOW sunsncs nnmweo BN SUSBESTION OF J R HUBBARD!
M % 11322.0 BROWN 62 HAC ANTI-XI- /66
u 62 1321.1 0.65 SCHNEIDER 63 HBC
" 517 1321.4 0.4 Janery 63 rac
" 241 1321.1
M % ALL MASSES ABOVE %hust 8 nusso 0.09 WEV SECAUSE LAMBDA MASS RAISED
" 299 1321.4 . NDON 66 HBC 6766
22 XI- LIFETIME (UNITS 10%#-10)
L 2.4 1.23  WANG 61 PAC
T K 18 .28 41 0.25 FOWLER 61 PBC
T 7 (oo oata"iNo Lou snnsncs DROPPED ON SUGGESTION OF J R HUBBARD)
T 517 1.86 0. 0.14 JAUNEAU 63 FBC
T 62 1.55 0.31 .31 SCHNEIDER 63 MAC
T 356  1.77 0.12 CARMONY 64 HBC
T 794 1.69 0.07 4UBBARD 64 HBC
T 299 1.80 0.16 LONDON 66 HBC 6766
22 XI- PARTIAL DECAY MODES
P1 XI- INTO LAMBOA PI- s1es 8
P2 XI- INTO LAMBDA E- NEUTRING s185 35 1
P3 XI- INTO NEUTRON PT- 5175 8
P4 X1- INTO LAMBDA MU- NEUTRINO 5185 45 2
o5 X1- INTO SIGMAO E~ NEUTRINO 5215 35 1
6 X1- INTO SIGMAO MU~ NEUTRINO $21S 4S5 2
P7 XI- INTO NEUTRON E- NEUTRINO 5175 35 1
22 XI- BRANCHING RATIOS
R1 * XI- INTO (LAMADA E- NEU)/(LAMBDA PI-) P21/ 1P1)
We have arrived at a new world average using the
following input:
Leptonic Efficiency Nonleptonic Effective Reference
events events denominator
1 0.8 194 155 CARMONY 63
1 0.5 310 155 LONDON 66
0 0.4 551 220 BERGE 66
0 0.8 326 260 H. Bingham,
priv. comm.
EP + CERN
2 790 Total
The resulting branching ratio is (2.5 1.8)10'3.
B2+ XI- INTO (NEUTRON PI-)/(LAMBDA P1-) (P31/7(P1)
R2 0.005 OR LES FERRO-LUZ 63 HBC
R3 % X1~ INTO (LAMBDA MU- usummm/mru (P4) /TOTAL
LER] 0.012  OR LESS 66 HBC /66
RG X1- INTO (SIGMAO E- NEUTRINO) /TOTAL (PS1/TOTAL
R4 * 0.003 OR LESS BERGE 66 HBC 1766
RS * X1- INTQ (SIGHAQ Wu- NEUTRIND) /TOTAL (P6) /TOTAL
RS * 0.005 OR LESS 66 HBC 1766
R6 * XI- INTO (N E- NEUTRINO) / (LAMBDA PI-) (P71/(P1)
R6 x 0.01 OR LESS BINGHAM 65 RVUE  CONF.LIMIT 0.9  9/66
22 XI- DECAY PARAMETERS
A+ ALPHA XI-
A ~0.44 0.11 JAUNEAU 63 FBC
A 240 -0.5 0.35 BADIER 64 HBC 1766
A 356 -0.62 0.12 CARMONY 64 HBC
A 62 -0.73 0.21 SCHNEIDER 64 HBC
A %1004 -0.368 0,057 BERGE 66 HBC - REPL. BY MERRILL 7/66
A 2529  -0.342  0.044 MERRILL 66 HBC USED ALPHAL=.T4T 9766
A 364 -0.47 0.12 LONDON 66 HBC USING A-LAMB =0.62  6/66
A s -0.391  0.032 BERGE 2 66 RVUE INCLUDES ALL ABOVE 9/66

F % PHI ANGLE (TAN(PHI)=BETA/GAMMA) (DEGREE)
[ . -16. . JAUNEAU 63 F
F 356 54.0 25.0 CARMONY 64 HBC
F 62 45.0 30.0 SCHNEIDER 64 HBC
F %1006 0.45  10.7 BERGE 66 HBC - REPL. BY MERRILL 7/66
F 364 0.0 17.0 LONDON 66 HBC USED ALPHAL=.62 9766
F 2529 1.2 7.5 MERRILL 66 HBC USED ALPHAL=.T4T 9/66
EEEE S
REFERENCE S
22 Xt - (1321,0P=1/2 ) 1=1/2
FOWLER 61 PRL 6 134 FOWLER ,BIRGE , EBERHARD yELY 4GOOD s POWELL+/L RL
WANG 61 JETP 13 512 K WANG,T WANG 4VIRYASOV,TING,SOLOVEV+//JINR
BERTANZA 62 PRL 9 229 BERTANZA,BRISSON,GOLDBERG ,GRAY+/BNL+SYRACY
BRONN 62 PRL 8 255 BROWNCUL WICK ,F CHLER (GATLLOUD +///BNL+YALE
CARMONY 63 PRL 10 381 CARMONY ,P JERROU /77 UCLA
FERROLUZ 63 PR 130 1568 FERRO-LUZZI o ALSTON,ROSENFE LDy WOJCTCKI//LRL
JAUNEAU €3 STENA CONF 4 JAUNEAU+ ///// PARI S+CERN+LOND+RUTH+ BERGEN
ALSO 63 PL 4 49 JAUNEAUs ///// PARIS+CERN+LOND*RUTHe BERGEN
SCHNEIDE 63 PL 4 360 M SCHNEIDER /////111111111171111111/] CERN
CARMONY 64 PRL 12 482 CARMONY 4P JERROU ¢ SCHLEI Ny SLATER,STORK+/UCLA
BADI ER 64 DUBNA CONF BADIER ,DEMOULTNyBARLOUTAUD+ /PARIS +SAC+ZEE
HUBBARD 64 PR 135 B 183 HUBBARD ,BERGE KALBFLEISCH,SHAFER +/////LRL
BINGHAM 65 PRSL 285 202 H H BINGHAM /7 CERN
PJERROU 65 PRL 14 275 + SCHLEIN, SLATER 4SMITH,STORK,TICHO // UCLA
BERGE 66 PR 147 945 BERGE,EBERHARD JHUBBARD ,MERRILL ¢ ///// LRL
BERGE 2 66 BERKELEY CONF. BERGE,CABIBBO 1/ RVUE
LONDON 66 PR 143 1034 LONDON,RA UyGOLDBERG LICNTNANO//BNLOSVRACUS
MERRILL 66 BERKELEY CONF MERRILL,SHAFER,BERGE
CF. 66 UCRL 16455 DFANE MERRILL (THESIS, BERKELEY) ///// Ul
QUANTUM NUMRER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS
CARMONY 64 PRL 12 482 CARMONY 4P JERROUySCHLEIN,SLATER,STORK+/UCLA J
SHAFER 65 UCRL 11884 J BUTTON SHAFER, DEANE MERRILL ///// LR
MERRILL 66 UCRL 16455 DEANE MERRILL (THESIS, BERKELEY) /// LRL J
SRR S
88888
E 23 XI O (1314,4P=1/2 ) 1=1/2
23 X1 MASS DIFFERENCE (-)-(0) (MEV)
D 23 6.8 1.6 JAUNEAU 63 FBC
] 45 6.1 1.6 CARMONY 64 HBC
o 29 6.9 2.2 LONDON 66 HBC 6/66
23 XI O LIFETIME (UNITS 10¢%-10)
T 26 3.9 1.4 0.80 JAUNEAU 63 FBC
T 45 3.5 1.0 0.8 CARMONY 63 HBC
T 101 2.5 0.4 0.3 HUBBARD 63 HBRC
(Ideoeram below)
WEIGHTED RAVERAGE =0.3283 +/- 0.046S
SCALE =1.26 CHISO = 3.2 CONLEV = 0.203
0.10p
0.05p
HUBBARD 63 HBC
—_
—_ CARNONY 63 HBC
—_ JAUNERU 63 FBC
0.0q + + :
o o o
o o (=3 =3
o =3 o o
- “ “ ~
o o (-] o
XI0 DECAY RATE (UNITS 10wwiQ SEC -1
23 XI O PARTIAL DECAY MODES
3 X1 0 INTO LAMBDA PIO s185 9
P2 XI 0 INTO PROTON PI- S16S 8
P3 X1 O INTO PROTON E- NEU S16S 35 1
P4 X1 0 INTO SIGMA+ E- NEU S19s 35 1
P55 XTI 0 INTO SIGMA- E+ NEU §20S 35S 1
P6 X1 0 INTO SIGMA+ MU- NEUTRINO S195 45 2
Lad X1 0 INTO SIGMA- MU+ NEUTRINO $20S 4S 2
P8 X1 0 INTO PROTON MU- NEUTRINO S16S 4S 2
23 XI O BRANCHING RATIOS
R1L = Xl 0 INTO(PROTON PI-)/(LAMBDA PIO) P2)71(P1)
Rl * 0.027 OR LESS TICHO 63 HBC
R1 = 0 0.005 OR LESS HUBBARD 66 HBC 1766
R2 * xr 0 INTO(PROTON :—- Neui /(LAMBDA no‘ (P3)/(P1)
R2 * 0.027 OR TIC 63 HBC
R2 o 0006 on Less wasnw 66 HBC /66
R3 + XU O INTO(SIGHAs € uemuunnm\ Plol (P4)/(P1)
R3 * 0.013 OR LESS 63 HBC
R3 0 0.007 OR LESS MlBBARB 66 HBC 7766
R4 = X1 0 INTO (SIGMA- E+ NEUTRIND) IFU'ﬂL (PS)/TOTAL
R *# 0 0,006 OR LESS 66 HBC 1766



-
RS X1 0 INTO (SIGMA+ MU- NEUTRINO)/TOTAL (P61/TOT AL -
RS ® 0  0.007 OR LESS HUBBARD 66 HBC 7766 Q 24 OMEGA- (1673,0P=3/2¢)  1=0
. ANT R
R * X1 0 INTO (SIGMA- MUs NEUTRINO) /TOTAL (PT)/TOTAL QUANTU NUMBERS ASSIGNED FROM SU3
R6 * 0  0.006 OR LESS 4UBBARD 66 HBC 1766
RT % X1 0 INTO (PROTON MU- NEUTRINO)/TOTAL (P8)/TOTAL 24 OMEGA= MASS (MEW)
R7 + 0 0,006 OR LESS HUBBARD 66 HBC 7766 Moo 1 1620.0 25.0 10.0 EISENBERG 54 EMUL
Mo S 11673.0 8.0 ABRAMS 64 HBC INTO XI- PID /66
.S : ::ae.o 12,0 BARNES 1 64 HBC INTO XI0 PI- /66
74.0 3.0 BARNES 2 64 HBC INTO LAMBDA K-  7/66
23 XI 0 DECAY PARAMETER M S 11686.0 8.0 COLLEY 65 HBC INTO XI0 PI- 6/66
A« aera xIo M S 11671.0 5.0 RICHARDSO 65 HBC INTC LAMBDA K-  7/66
. xlo 0,42 PUERROY 65 HBC Mo AROVE EVENTS INCLUDED IN SAMIOS RVUE 1766
A x 0,149 0.154 BERGE 66 HBC e | " 6 167420 3.0 SAMIOS 65 RVUE 6/66
A 46 -0.2 0.4 LONDON 66 HBC USING A-LAMB=0.62  6/66 | ——oc_- )
A 490  -0.33 0.10 MERRILL 66 HBC A-LAM=0,6904-.048  8/66
F * PHI ANGLE X10 (umwun-seumnnn (DEGREE) 24 OMEGA- LIFETIME  (UNITS 10e#-10 SEC)
F N 146 =249 2.5 BERGE 66 HBC 7766 T
£ N 490 107.0 38 MERRILL 66 HBC USING A-LAMB=0.642 B/66 | 1 s 1  o0g aRnes 1 ot tee 168
N TRt LINELIHOOD BUNCTION FOR COMAINED DATA fS VERY NON-GAUSSIAN. THE  7/66 T s 1 1.4 BARNES 2 64 HBC . Tree
F N DATA ARE CONSISTENT (2.2 S.D.) WITH PHI BETWEEN -25 AND +225 DEG. 7/66 | T s 1  1.85 COLLEY ~ 65 HBC ee
anans Ts 1 .5 RICHARDSO 65 HBC 1766
TS ABOVE EVENTS INCLUDED IN SAMIOS Rvue 1766
T [ SAMIOS 65 RVUE 6766
REFERENCE'S 24 OMFGA- PARTIAL DECAY MODES
23 XI 0(1314,4P=1/2)1=1/2 Pl OMEGA- INTO LAMBDA K- s18510
19 - -
ALVAREZ 59 PRL 2 215 ALVAREZ,EBERHARD yGOOD yGRAZIANG, T ICHO#/ /LRL 2 OMEGA- INTO XI 0 PI $235 8
JAUNEAU 63 SIENA CONF 1 1 JAUNEAU® ///// PARIS+CERN¢LOND*RUTHeBERGEN
ALSO 63 PL 4 49 JAUNEAU ///// PARIS+CERN+LOND*RUTH+ BERGEN aees
TICHO 63 BNL CONF 410 HAROLD K TICHO ////771///111111111/1/7UCLA
CARMONY 64 PRL 12 482 CARMONY ,P JERROU, SCHLEINySLATER,STORK+/UCLA REFERENCE S
HUBBARD 64 PR 135 B 183 HUBBARD yBERGE ,KALBF LEI SCH,SHAFER +/////LRL 264 OMEGA- (1675,4P=3/26) 1=0
PJERROU 65 PRL 14 275 + SCHLEIN,SLATER ¢ SMITH,STORK,TICHO // UCLA '
SERGE 66 PR 147 965 BERGE, EBERHARD SHUBRARD JMERRILL & 77777 LRL EISENRER 54 PR 9 541 Y ELSENBERG ///////////11/11717///CORNELL
HUBBARC 66 UCRL 11510 J RICHARD HUBBARD (THESIS,BERKELEY) // LRL BARNES 1 64 vu:: 126 gos :/ 2“3'1352"63333355 Eué:«:‘é{.Lﬁé:&:gg:lﬁ:&
LONDON 66 PR 143 1034 LONDON ,RA U, GOLDBERG ,LT CHTMAN®// BNL+S YRACUS BARNES 2 64 PL 12 134 . . .
MERRILL 66 BERKELEY CONF  MERRILL,SHAFER,BERGE /7 R v ¥ o LDARNE S CONNOLLY SCRENNELL,CULWICK+// BM.
CF. 66 UCRL 16455 DEANE MERRILL {THESIS, BERKELEY) ///// LRL hanos oo paps 1002 L O e s cOIRFGLALICHMUNe OX P RHEL
. 5 , RICHARDS 65 BAPS 10 115 RICHARD SON, BARNES ,CRENNEL® // BNL+SYRACUSE
eran SAMIOS 65 ARGONNE CONF 189 N P SAMIOS //7///////1/11/111/1/ (RVUE) BNL
EEEEEE _——————
DATA ON MESON RESONANCES
CODE EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMNENTS  DATE RUNCHED
ABOV
BACK GROUND REFERENCES FOR SIGMA
SAMICS 62 PRL 9 139 +BACHMAN,LEA® //////1///11] BNL+CCNY+CO+KY
BLOKHINT 63 JETP 17 80 BLOKRINTSEVA,GRE IBINNIK, ZHUKOV + // DUBNA
N ANY SYMBOL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS N O o8 132 2314 M S P rari
KIRZ 63 PR 130 2481 +SCHWARTZ + TRIPP  ////1111117111111717 LRL
PO BARISH 64 PR 135 B 416 BARISH,KURZ,PEREZ-MENDE L, SOLCMON  // LRL
esare CRAKFORD 64 PRL 13 421 +GROSSMAN,LLOYD,PRICE,FORLER ///7//7/1 LRL
DEL FABR o4 PRL 12 674 DEL FABRU, DE PRETIS, JONES+ FRASCATI
(410) KALMUS 64 PRL 13 +KERNAN, PU,POWELL s DOWD ///// LRL+WISCONSIN
o 7 SIGNA MESON (410, JPG=0S#) [ = 0 BROWN 65 CORAL GABLES 219 BRONNAFAIER /7770 717770114171/ NG THRE STERN
' ANDERSCN 66 BERKELEY CONF.  +FUKUI,KESSLER+ // CHIC+ARG+OTT+MCGILL+QMC
KOPELMAN 66 PL 22 118 +ALLEN, GOODEN,MARSHALL + // COLURADG+IUnA
: N N oy gENCE FOR NARROW RESONANCE. LOVELACE 66 PL 22 332 LOVELACE, HE INZ, DONNACH IE 77 CERN
FOR NEGATIVE EVICENCE FRUM PI PI PHASE SHIFT DETERMINATIONS, SEE
h re r fin rnin BIRGE 65 PR 139 B 1600 +ELY +GIDAL +KALMUS*CAMER INI+ ///// LRL+WISC
ere are four kinds o formation concerning a wm, WOLF 65 PL 19 328 WOLF  //770717011177111171111117711] DESY
T=0,7J * interaction at about 400 MeV invariant mass, BIRGE 66 BERKELEY CONF +ELY +GILAL +HAGOP IAN+ / LRL+LCNDON(UC)+WISC
. JACCBS 66 PRL 16 669 SSELOVE //////11711170111/101111111711 LRL
called o in each case: JONES 66 BERKELEY CONF +CALDHELL +ZACHAROV+HARTING+BLEULER+ / CLRN
I) direct evidence of a narrow peak (50-140 MeV) in experi- SEE ALSC CISCUSSICN BY G. GOLDHABER, BERKELEY CONF. 1566, MESCN REVIEW
ments of limited statistics (SAMIOS 62, DEL FABRO 64, sennee o . aeensenne sravesene
KOPELMANN 66). sEenes seses - - - SARBEE BEBRRERES
H
II) indirect model -dependent evidence (w1c‘l+th 90-100 MeV, but € (700) 14 EPSILON (700,JPG=0++) 120
consistent with larger width) from n and K™ decay (CRAWFORD . EVICENCE NOT YET COMPELLING, OMITTED FROM TABLE.
64, KALMUS 64, BROWN 65); . FUR NECATIVE EVIDENCE AND COMPILATICN
IIT) indirect evidence for a broad resonance (about 400 MeV) . SEE REVIEW £Y G- GOLDHABER, 1966 BFRKELEY CONFERENCE.
via 7N (and NN) dispersion relations (LOVELACE 66); and 14 EPSILUN (7CC) MASS (MEV)
IV) indirect evidence for a bro.adAresonance from t.he exist- u 700.0 FELDMAN 65 SPRK
ence of a peak near the upper limit of phase space in the [ 20 710. FORINO 65 DBC 45 PI+ D 10/66
reaction M 720.0 HAGUPIAN 65 HBC
Mo 740.0 65 RVUE 6/66
+ n SEE GCLDHABER MESCN REVIEW, 1966 BERKELEY CCNF
TPpP>T TN ———
at low energies (KIRZ 63, BLOKINTSEVA 63, BARISH 64, and 14 EPSILON (700) WIDTH (MEV)
perhaps others). W 50.0 FELCMAN €5 SPRK
W 50.0 HAGOPIAN 65 HBC
. . w o 90.0 WOLF 65 RVUE 6/66
It is almost certain that the o of types I and III cannot
be the same object, unless the broad type III turns out to be in seonee sraenanee BeEaseres wesseccss seccnasee
fact two narrower resonances, one of which is seen as type I. REFERENCES FOR EPSILON
Mo re expenmentsh of bet!‘.er statxstxcs. a.nd smaller background COHN 65 PRL 15 906 ¥ O COHN,BUGG*//ORNL +TENN¢UNCAR+COLU+EFINS
would be needed, in particular to exhibit the broad type III o CORBETT 65 NC 39 979 CORBETT, DAMERELL ;MIDDLEMAS ,CLEG*+//OXF +RHEL
more directl DURAND 65 PRL 14 329 L. DURAND AND Y.T. CHIU ///7/7/11111] YALE
y. FELDMAN 65 PRL 14 869 FELUMAN, FRAT I, HALPERN, CHOLDR Y+ /PENNA +COLUV
FORINO 65 PL 19 65 +GESSAROLI,LENDINARA+ /// BOL+ORSAY+SACLAY
: ; ; HAGGPIAN 65 PRL 14 1077 HAGGP IAN, SELOVE ¢ AL I T+ /PENNA+ SACLAY+BOLUGNA
_ There is good evidence from numerous peripheral WOLF 65 PL 19 328 - G WOLE /77777717170117111111111111111 DESY
experiments for a large S-wave at the p mass, which could be GOLDHABE 66 BERKELEY CONF GoGCLCHABER, SAMIOS,ASTIER , SHEN ,LAT . ME SUN REVIEW
i 3 i GUTAY 66 PURDUE COU-1428 L.J.GUTAY,JOHNSUN,CSUNKA+ //// PURDUL+UCRL
the tail of type IIl. Some such experiments have claimed to OLSSCN 66 PREPRINT MARTIN G. OLSSON /7777111111717 WISCUNSIN

see a narrow resonance at about 720 MeV, but this is still
controversial,
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w (783) 1 OMEGA (783,JPG=1--) [=C
1 OMECA MASS (MEV) .
" 400 782.0 1.0 ALFF 62 HBC
" 64 779.4 1.4 ARMENTERU 62 HBC
M 650 782.0 MURRAY 63 HBC
N 34 784.0 1.0 ARMENTERU 63 HBC
" 220 781.0 2.0 KRAEMER 64 DBC
M 185.6 1.2 MILLER D 65 MBC SEEN WITH KoK~
M 780.8 2.0 MILLER D 65 HBC SEEN WITH K1 K2 8/66
“ 333 786.0 1.0 JAMES 66 HBC 6/66
M 2198 783.4 0.7 BALTAY 66 HBC 0.0 PBAR P 9766
N 155, 779.5 1.5 BARASH 66 HBC C PBAR P TO KLK2 CF 11/66
R ( below)
WEIGHTED RUVERAGE =783.164 +/- 0.723
SCALE = 1.94 CHISO = 30.1 CONLEV = .001
0.2§
0.20
BARASH 66 WBC
0.18 BALTAY 66 HBC
JANES 66 HBC
NILLER D 65 HBC
0.10 MILLER D 6S HBC
. KRAEMER 64 DBC
ARMENTERD 63 HBC
MURRAY 63 HBC
0.0S ARMENTERD 62 HBC
ALFF 62 HBC
u.og» U.‘
® >
~ ~
DMEGA MESON MASS (MEV)
1 OMEGA FULL WIOTH (MEV)
" 3% 9.0 3.0 ARMENTERU 63 HBC
W 13.4 2.0 MILLER D 65 HBC  SEEN WITH K+ K-
W 1.6 3.0 MILLER D 65 HBC  SEEN WITH KL K2 8/66
" 155 12.3 2.0 RARASH 66 HBC
W e 333 20.0 OR LESS JAMES 66 HBC 6766
| OMEGA PARTIAL DECAY MODES
P CMEGA INTO PI+ PI- PIO S 85 85 9
P2 CMEGA INTC PI+ PI- (VIOLATES G)
°3 CMEGA INTC Ple PI- GAMMA s 85 85 0
I CMEGA INTO PIO GAMMA s 95 0
ps CMEGA INTO 2PI0 GAMMA S 95 95 0
P6 CMEGA INTC MU+ MU- S 45 4
P7 CMEGA INTC E+ E- s 353
2] CMEGA INTC ETA GAMMA 5145 0
P9 CMEGA INTC ETA P10 (VIOLATES C)
1 CMEGA BRANCHFING RATIOS
RL & CMEGA INTC NEUTRAL/(PI+ PI- P10) (P4+P5) /(P1)
Rl . . ARMENTERD 63 HBC
Rl 20 0.1l 0.02 BUSCHRECK 63 HBC
R1 35 0.08 0.03 KRAEMER 64 DBC
RL e 0.13 0.035 MILLER D 65 HBC
Rl 65 . 0.10 0.04 ALFF-STE1 66 HBC CURR.BY SCHULTZ(CGL) 9/66
Rl 19 o.10 0.03 BARASH 66 HBC 11766
R1 850  0.134  0.026 DI GIUGNU, 66 CNTR 9766
Rl 348 0.097  0.016 FLATTE 66 HBC 9766
RL 0.06 0.05 0.02 JAMES 66 HBC 6766
R2 & CMEGA INTC (PI+ PI-)/(PI+ PI- P10) (P2)/7(P1)
R2 » 0.010 OR LESS BUTTON 61 HBC
R2 » 0.07 ALITTI 63 HBC
R2 e 0.05 OR LESS ARMENTERD 63 HBC
R2 = 100  0.05 OR GREATER FICK INGER 63 HBC
R2 . 0.02 . JAMES €3 HBC
R2 » 0.05 OR LESS KRAEMER 64 DBC
R2 . 0.005 CR LESS LUTJENS 64 RVLE NC INTERFERENCT
R2 . 0.018  0.012  0.006 WALKER 64 RVUE
TR2 . 0.04 OR GREATER FATON 65 HBC
RZ o« 0.010 CR LESS CLARK 65 SPRK 6/66
R2 . 0.035 OR LESS MILLER U 65 HBC
R2 . 0.02 CR LESS ALFF-STEL 66 HBC 11766
R2 . 0.029  0.011  0.009 FLATTE 66 HBC INTFRFERENCE 9766
R2 . 0.082  0.020 FLATTE 66 HBC NO INTLRF&RENCE 9/66
R3 & CMEGA INTG (P10 GAMMA) / (PI+ PI- P10) (P41 /(P1)
R3 . 0.125  0.025 BARMIN 64 PXBC
R3 0.10 0.03 BELYAKOV 64 PXBC
R3 13 0.15 0.06 BAGLIN 66 HLBC 9/66
Re » CMEGA INTO (PI+ PI- GAMMA)? (PI+ PI- PIC) (P3)/(P1)
Re # 0.05  OK LESS FLATTE 66 HBC 9/66
RS = CMEGA INTG(E+ E-)/(PI+ PI- P10) (UNITS 10ss-3) (PT)/(P1)
RS » 3. 1.5  OR LESS BARMIN . 63 PBC
RS « 1 2.8 OR LESS BEZAGUET 64 FBC
RS 3 0.20 0.12 BINNIE 65 SPRK 6/66
RS e 1.4 OR LESS GALTIERI 65 HBC
RS 20 0.11 . 0.03 AZIMOV 66 SPRK  MAY CUNTAIN RHCS 9/66
RS 0.3 OR'LESS FLATTE 66 HBC 9766
RS 0.11 0.19 0.08 HERTZBACH 66 SPRK ASSUME SU(3)+NMIXING 10/66
R6 ® CMEGA INTO (MUs MU-)/(P1+ PI- PIO)(UNITS 10ws-3) (P6)/(P1)
R » 1.2 OR LESS GALTIERI 65 HBC
R6 1.7 OR LESS FLATTE 66 HBC 9/66
R7 '« CMEGA INTC (2PI0 GAMM)/(P1U GAMMA) (PS)/(P4)
RT o 0.1  OR LESS BARMIN 64 PXBC
R8 « CMEGA INTGIETA PIO +ETA GAF1/(PI+PI-PIC) (PE+P5)/(P1)
Y 0.017 UR LESS FLATTE 66 HBC 9766

. »e

sean sasssenne

PRL 7 178
PRL 7 421
PRL 7 327
PRL 9 325
CERN CONF 90
PR 126 1858
PR 125 687

NC 29 515

SIENA CCNF
SIENA CCNF
SIENA CONF
SIENA CONF

1 296
1 207
2 60

1 166

PRL 10 457
PRL 11 436

PREPR.

T10-19082
PL 7 358

JETP 18 1289
DUBNA CONF

PL 12 70

PR 136 B 496
PRL 12 517

PL 8 208

NC 35 713
PL 18 348
PR 139 8 1556
PRL 14 279

CU-237 (NEVIS 131)CAVID C MILLER

REFERENCES FOR OMEGA

B MAGLIC,ALVAREZ,ROSENFELD, STEVENSON //LRL
PEVSNER,KRAEMER yNUSSBAUM ,RICHARD+///JHU+Nw
NGUYEN FUU XUONG,GERALD R LYNCH ///// LRL
ALFF,BERLEY,COLLEY,GELFAND +//COLU+RLTGERS
R ARMENTEROS,R BUDDE + // CERN+COLL+FRANCE
BUTTUN,KALBFLEISCH,LYNCH,MAGLIC + /// LRL
STEVENSON, ALVAREZ,MAGLIC,ROSENFELD /// LRL

ALITTI,BATON,BERTHELOT+//LPCHE+PAR+BARI+B0
ARMENTEROS y EOWARDS, JACOBSEN+ // CERN+PARIS
BARMIN, LOLGULENKU KRESTNIKOV+ //7/// 1TtP
A BLRTHLLOT ///71/7/7/7771111717 CEN-SACLAY
BUSCHBECK,CZAPP+ /// VIENNA+CERN+AMSTERDAM
W J FICKINGER,D K ROBINSON.E SALANT // BNL
GELFAND, MILLER ,NUSSBAUM,RATAL+ /COLUM+RUTG
F E JAMES, H L KRAYBILL ///7/1//7177171 YALE
MURRAYy FERROLUZZ 1 +HUWF ¢ SHAFER s SGLMITZ+/LRL

BARMIN, DOLGUL ENKO,KRESTNIKOV + ///// 1IEP
BELYAKOV ¢ /////77//77//7/77/ DUBNA+BUCHAREST
BEZAGUETyNGUYEN KHAC ,ROUSSET+//PAR+BERG+LO
KRAEMER ; MADANSKY ,MEER, FIELD S+ //JHL+Nw+ WOOD
G LUTJENS,J STEINBERGER /////// CULLMBIA
WALKER s BOYD,ERWIN, SATTERBLOM +// wISCCNSIN

BATON, BERTHELOT,DELER,BENEDE TTI+/SAC+BOLOG
BINNIE, DUANE » JANE, W JONE S+//1C-LOND+MANCHS
CLARKy CHRISTENSON,CRONIN, TURLAY//PRINCE TON
A BARBARO GALTIERIsR D TRIPP //////7/7/ LRL
(THESIS) ///7//7/7 COLULMBIA

MILLER 65 INCLUDES DATA OF GELFAND 63 ABOVE
PRL 14 721

MAGLIC 61
PEVSNER 61
XUCNG 61
ALFF 62
ARMENTER 62
BUTTCON 62
STEVENSC 62
ALITTI 63
ARMENTER 63
BARPMIN 63
BERTHELC 63
BUSCHBEC 63
FICKINGE 63
GELFAND 63
JAMES 63
MURRAY 63
BARMIN 64
BELYAKOV 64
BEZAGUET 64
KRAEMER 64
LUTJENS 64
WALKER 64
BATCN 65
BINNIE 65
CLARK 65
GALTIERI 65
MILLER 65
ZDANIS 65
ALFF-STE 66
AZIFCV 66
BAGLIN 66
BALTAY C 66
BARASH 66
DIGIUGNC 66
FLATTE 66
HERTZBAC 66

JAMES

PR 145 1072

BERKELE
PL 23

Y

28

CONF.
6

BERKELEY CONF
CU258(NEVIS 154) BARASH,KIRSCH,MILLER,TAN //////// CULLMBIA
NC 444 1272

PR 145

PREPRINT
(SEE ALSC ZDANIS 65)
66 PR 142 896

1050

KNOWN

ETA PRIME (958,JPG=0~+)

ZCANISyMADANSKY ,KRAEMFR , HERTZBACH+/JHL#BNL

ALFE-STE INBFRGER)BERLFY,BRUGGER+//CUL+RLTG
AZ1MOV,BALDIN,BELOUSUV,CHLVILU + // DUBNA
+BEZACUET, DEGRANGE ,HAATUFT + // FP+BERGEN
+FRANZ INI, SEVERIENS, YEH, ZANELLO //BNL,CCNY

CI GIUGNDN,PERUZZI,TROISE+ //NAPL+FRAS+TRST
+FUWE MURRAY , BUTTON- SHAFER , SOLMITZ+ // LRL
HERTZBACH, KRAEMER , MADANSKI  ZGANI S+ /JHL4BNL

F E JAMES,KRAYBILL ////// YALE+BRUUKHAVEN

1=C
EARLIER AS X0 OR ETAs

2 ETA PRIME MASS (MEV)
L] 85 957.0 DAUBRER 64 HBC
M 958.0 1.0 KALBFLEIS 64 HBC
L] 957.0 3.0 HADIER 65 HBC
M 8 960.0 2.0 TRILLING 65 HBC 3.65 P1+ P
M T 955.0 10.0 66 DBC
M 959.0 3.0 LONDON 66 HBC
2 ETA PRIME WIDTH (MEV)
W . 85 4.0 OR LESS DAUHRER 64 HBL
L . 7.0 OR LESS KALBFLEIS 64 HBC
W - 30.0 OR LESS RADIER 65 HBC
L . 15.0 OR LESS LONCON 6& HBC
2 ETA PRIME PARTIAL DECAY MODFS
Pl ETA PRIME INTO PI+ Pl- ETA(NEUTRAL DECAY) S 8S 8S1l4
P2 ETA PRIME INTO PI+ PIl- ETAICHARGED DECAY) S 85 8Sl4
P3 ETA PRIME INTO PI+ PI- NEUTRALS
(EXCLUDING PI+ PI- ETA(NEUTRAL DECAY))
P4 ETA PRIME INTO NEUTRALS
PS5 ETA PRIME INTO PI+ PI- GAMMA (INCL. RHO GAM) S HS 85 0
P6 ETA PRIME INTO PIU E+ E- (VIOLATES C IN S 9S 35 3
BORN APPROX.)
P7 ETA PRIME INTO ETA E+ E- (VIOLATES C IN 5145 35S 3
BORN APPROX.)
P8 ETA PRIME INTO PIO RHU O (VIOLATES C) S U 9
P9 ETA PRIME INTO PIO OMEGA (VIOLATES C) S 9U 1
PLO ETA PRIME INTO PI+ PI- E+ E- S 85 3¥S 35 3
P11 ETA PRIME INTO 2 PI S 858
P12 ETA PRIME INTO 3 PI S 8S 8S 4
P13 ETA PRIME INTO 4 PI S 85 8S 85 8
P14 ETA PRIME INTO 6 P1 S 8S 8S oS 85 85 &
2 ETA PRIVME BRANCKING RATIOS
PART 1AL MOCES ADJUSTED BY PRUGRAM AHR=12345
RL o ETA PRIME INTO (PI+ PI- ETA (NEUTRAL DEC.)) NLM 1
RL / TOTAL DEN 12345
R1 68 0.36 0.05 KALBFLEIS 64 HBC
R2 = ETA PRIME INTO (PI+ PI- NEUTRALS) / TOTAL NLM L 3
R2 » DEN 12345
R2 39 0.4 0.1 LONDON 66 HBC
R2 33 0.35 0.06 BADIER 65 HBC
R3 « ETA PRIME INTO (PI+ PI- ETA (CHRGD.DECAY)) NLM 2
R3 « / TOTAL DEN 12345
R3 10 0.1 0.04 LOUNDON 66 HBC
R3 7 0.07 0.04 BADIER 65 HBC
R3 44 0.12 0.02 KALBFLEIS 64 HBC
LU ETA PRIME INTO (PI+ PI- NEUTRALS (EXCLUDING NLM 3
RG = PI+ P1- ETA (NEUTR.DEC.))) / TOTAL DEN 12345
R& 10 0.05 0.04 KALBFLEIS 64 HBC
RS = ETA PRIME INTO (NEUTRALS) / TOTAL NLM 4
RS = DEN 12345
RS 32 0.3 0.1 LONDON 66 HBC
RS 16 0.24 0.17 BADIER 65 HBC
RS 54 0.25 0.05 KALBFLEIS 64 HBC
R6 = ETA PRIME INTO (PI+ PI- GAMMA (INCLUDING NLM 5
R6 = RHED GAMMA)) / TOTAL DEN 12345
R6 = THIS MCDE SEEMS TO BE CONSISTENT WITH BLING ENTIRELY RHO GAMMA
R6 20 0.2 0.1 LONDON 66 HBC
R6 42 0.22 0.04 KALBFLEIS 64 HBC
R6 B 35 0.34 0.09 BADIER 65 HBC
R6 B CCNTROVERSIAL BACKGROUND SUBTRACTION

6766
9/66

6/66
6/66

6/66

6/66

10/66

10/66
10/66

10/66
10/66
10/66

10/66

10/66
10/66
10/66

10/66
10/66
10766
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RT » ETA PRIME INTO (PI+ PI- GAMMA (INCLUDING NLM 5
R7 » RHC GAMMA)) /(P1 PI ETA) DEN 1234
R7 0.25 0.14 DAURER 64 HBC 10/66
RE » ETA PRIME INTO (P10 E+ E-)/TOTAL NLM ©
RE . 0.013 OR LESS RITIENBER 65 HBL DEN 12345 10/66
RO = ETA PRIME INTO (ETA £+ E-)/TOTAL NLM 7
RO = 0.011 OR LESS RITTENBER 65 HBC DEN 12345 10/66
R1O ETA PRIME INTO (P10 KHUO)/TOTAL NLM 8
RLO 0.04  OR LESS RITTENBER 65 HBC DEN 12345 10/66
RIL « ETA PRIME INTO (P10 GMEGA) /TOTAL NLM 9
RIL o 0.08  OR LESS RITTENBER 65 HBC DEN 12345 10766
RI2 » ETA PRIME INTO (PI+ PI- E+ E-)/TOTAL NLM 0
RI2 0.006 OR LESS RITTENBER 65 HBC DEN 12345 10766
RI3 ETA PRIME INTO (2 PI)/TUTAL NLM 1
R13 » 0.07  OR LESS COMP.BY LONDON 66 HBCL DEN 12345 10/66
R14 » ETA PRIME INTO (3 PI)/TOTAL NLM 2
RL4 0.07 CR LESS COMP.BY LONDON 66 HBC DEN 12345 10/66
RIS . ETA PRIME INTO (4 PI)/TOTAL NLM 3
RIS o 0.01  UR LESS CUMP.BY LUNDON 66 HBC DEN 12345 10/66
R16 ® ETA PRIME INTO (6 PI)/TOTAL NLM 4
R16 ® 0.01 OR LESS COMP.BY LUNDON 66 HBC DEN 12345 10/66
n' Branching Ratios

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

and ntn “y. (This electromagnetic mode may be mainly poy )

In the n2m mode, the two pions, in an I = 0 state, will appear
as 2/3 wtn”, 1/3 ®°n°. The n then decays into 27% visible
decay products, 73% invisible, yielding the following four
distinguishable configurations:

%XO.Z7 11+‘II-1T+TI_ Yo
—g-(w+11'-ﬂ) - &
%X 0.73 ot + (n decaying into neutrals)
n' - wmn =
$%0.27 wn0n " v
%("o"on)_. ™

%X 0.73 all neutrals

A measurement of the rate of any of these final states is
therefore equivalent to a measurement of the rate of n' - wnn
(provided the decay is I-conserving). Of course for the final
states arising from n' - n° non, the presence-of an n as an
intermediate particle cannot be proved experimentally, at
least in a bubble chamber, Our branching ratios for the n'
have been calculated using the additional assumption that the
only strong decay mode of the n'is n' - wnn. This is based
on the exper1menta1 result that the observed decay n' -

atr ntn " n® always proceeds via an 1ntermedlate ntn-n state,
and further on the fact that n' decay into n°n~, n'nw 1r°, or

ntr ntn™ has not been observed.

(Since the strong decay and the 1|'+11-y decay of the n'
have comparable rates, one might worry about a possible I-
nonconserving admixture in the n' - nwn decay amplitude.
One may, however, expect such an amphtude to be consider-
ably smaller than the amplitude for n' - p’y, (a) because of
the much smaller phase space, and (b) because such an ampli-
tude would be either of the order e2, or would represent an I-
nonconserving part of the strong mteraction, which is known
to be very small,)

CRBENE SUNEUANES UEERRENEE SEANEREES SREPNEERE FUCREEONE ERGNSEREE NESANEINE
REFERENCES FOR ETA PRIME
DAUBER 64 DUBNA CCNF 1 418

DAUBER 2 64 PRL 13 449
KALHBFLET 64 PRL 13 349

CAUBER, SLATERyL T SMITH,STURK,TICHU //UCLA
CAUBERy SLATERy SMITH, STURK, TICHO ///// UCLA
GoR.KALBFLEISCH,O.DAHL,A.RITTENBERG // LRL

BADIER) CEMOUL IN,BARLOUTALD +/PAR+SAC+ZEEMA
KIENZLE)MAGLIC,LEVRAT,LEFEBVKLS + /// CERN
RITVENBCRG,KALBFLEISCH ////////7/ LRL+BNL
+BRUWN y GOLOHABER S+ KADYK,y SCANTU /7 LRL

BADIER 65 PL 17 337
KIENILE 65 PL 19 438
RITTENBE 65 PRL 15 556
TRILLING 65 PL 19 427

COHN 66 PL 21 347
LONDCN 66 PR 143 1034

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

QUANTUM NUMBER CETERMINATICNS NOT REFERREC TU IN THE DATA CARDS
+ RITTENBERGy IN ROSENFELDC MFESON REVIEW/LRL I=0

+RITTENBERGy IN GULDHABER MESUN REVIEW/LRL I=0
MART INyCRITTENDEN, SCHROEDER // INDIANA U I

GALTIERI 65 OXF.VCL.2,P.10
GALTIERI 66 BERKELEY CONF
MARTIN 66 PL 22,352

RS BSENRRREE REUNNRERN ARREESSRN REREUERNL SRERNANEER SORREINES
SH SPNERNNEE FRASECNIAE RERANAEEG FENSLANNE SRBAESANL NERAEBNSE

35 H (975, JPG= =~-) I=0
H(975) .
. EVICENCE NOT YET COMPELLING, OMITIED FROM TABLE
. FOR COMPILATIUN SEE GULDHABER MFSON KEVIE W
- 1966 BERKELEY CONFERENCE
. ALSO COMPILED IN APPENDIX A.
35 H (975) PFMASS (MEV)
L] [ 50 975.0 15.0 BARTSCH &4 HBC 4.0 Pl+ P 8/66
M c 30 975.0 APPROX GDLDNABER 65 HBC 3.65 PL+P 9/66
M c 30 998. 10. NSON 66 DBC 3.65 PI+D 9/66
M C EXPERIMENTS ABGVE COMPILED IN GOLDNARER 66 MESON REVIEW
L] 50 1000. APPROX « COMP.BY GOLDHABER 6¢ RVUE € SEt ABOVE P 9/66
35 H (975) WIDTH (MEV)
L] c 90 120.0 BARTSCH 64 HBC 4.C Pl+ P 8/66
W 4 30 45.0 30.0 BENSUN 66 DBL 3.65 Pl+e D 10766
w 50 80.0 COMPILEC BY GOLDHABER 66 RVUE C ONLY 3.65,4 Pl P 9/66
H MESON CROSS SECTION (MICRUBARNS)
Cs = 75.0 15.0 BENSON 66 DBC  3.65 PI+D TC HPP 9/66
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REFERENCES FOR H MESON

BARTSCH 64 PL 11 AACFEN-ZEUTHEN-BIRM-BONN-HAMB-MUNCHEN CLLL

6
GOLDHABE 65 CORAL GABLES P 76 G. CULDMABER /7 LRL
BENSCN H 66
GOLCHABE 66

BERK.CCNF - PRL
BERKELEY CONF

+MARQUIT ROty SINCLAIR, VANDER VELDE// FICH.
G.GULCHARER )y SAMIOS,ASTIER y SHEN,LAT . ME SO REVICW

 asssscsne ssswsseen
ensene sssesnses e

¢( 019) 4 PHI (1019,JPC=1-- ) I=C
4 PHI MASS (MEV)
M 1017.0 2.0 * ARMENTERU 63 HBC
M 1019.0 2.0 SCHLEIN 63 HBC 2.0 k- b
™ 1018.6 0.5 MILLER 65 HBC 8/66
[ 1019. 3. BARLOW 66 HBC 1.2 PBAR P 11766
M 1021.0 4.0 HESS 66 HBC 1-4 PI- P 9/66
M 1020.0 2.0 LONCON 66 HBC 6/66
4 PHI WICTH (MEV)
W 3.4 1.7 ARMENTERD 63 HBC
Wooe 34 5.0 COR LESS SCHLEIN 63 HBC
W 3.5 1. MILLER D 65 HBC 8/66
W 10. 3. EARLOW 66 HBC 1.2 PHAR P 11766
" 10.0 3.0 HESS 66 HBC 1-4 PL- P 9/66
W 6.0 4.0 LONDON 66 HBC 6/66
______ (Ideogram below)
HEIGHTED AUERAGE =4.46 +-- 1.13
SCALE = 1.44 CHISQ = 8.3 CONLEV = 0.082
0.30
0.20p
LONDON 66 HBC
0.10p HESS 66 HBC
BARLOW 66 HBC
] MILLER D 65 HBC
| ARMENTERD 63 HBC
0.0Q N s P
o o
© > ° °
w w w w
1 - ~
PHI WIDTH (MEV)
4 PHI PARTIAL CECAY MODES
Pl PHI INTO K+ K- s1Cs10
P2 PHI INTO KOL K02 siisil
3 PHI INTO PI+ PI- P10 (INCLUGCINC RHO P1) S 85 as 9
P4 PHI INTO PI+ PI- (VIOLATES G) s 85 8
s PHI INTO E+ E- s 3s 3
P PHI INTO MU+ MU- S 45 4
P7 PHI INTO PIO GAMMA s 95 0
P8 PHI INTO ETA GAMMA $14S 0
P9 PHI INTO PI+PI-GAMMA S 8S 8S 0
P1O PHI INTO OMEGA GAMMA (VIOLATES C) L1s o0
P11 PHI INTO ETA PIO (VIOLATES C) S14S 9
P12 PHI INTO RHO GAMMA (VIOLATES C) L9s 0
4 PHI BRANCFING RATIOS
PARTIAL MUDES ACJUSTEC BY PROGRAM  AHR=123
Rl » PHI INTO (K¢ K-)/TOTAL NLM L
RL « DEN 123
RL B8 27 1ER 65 HBL 10766
Rl 8 CCNTROVERSXAL BACKGRUUND SUBTKACTIUN .
R1 252 .04 LINDSEY 66 HBC 10/66
R2 « PHI INTO (K1 K2)/TOTAL NLM 2
R2 o DEN 123
R2 B8 25 0.23 0.06 BADIER 65 HBC 10/66
R2 B CCNTROVERS 1AL BACKGROUND SUBTRACT JON
R2 167 0.40 0.04 LINDSEY 66 HBC 10/66



R3 = PHI INTO (PI+ PI- PIO (INCL.RHO PI))/TOTAL NLM 3 REFERENCES FOR ETA(1CS50)
R} = DEN 123
R3 B 57 0.51 " 0.09 BADIER 65 HBC 10766 BIGI 62 CERN CONF 247 A BIGI;S BRANDT, R CARRARA + /////// CERN
R3 B CONTRCVERSIAL BACKGROUND SUBTRACT ION BINGHAM 62 CERN CONF 240 H H BINGHAM,M BLOCH + //PARIS+EC POLY+CCRN
R3 30 0.12 . 0.08 LINDSEY 66 HBC 10766 ERWIN 62 PRL 9 34 ERWINy HOYERy MARCH WALKER ¢ RANGLER //n1 S+BNL
Re ® PHI INTO (K+ K=)/(K KBAR) NLM 1 BALTAY 64 DUBNA CONF 1 409 BALTAY,LACH,CRENNELL,UREN,STUMP +/YALE+BNL
Re o DEN 12 BARFMIN 64 DUBNA CCNF 1 433  BARMIN, COLGOLENKU, YEROFEEV,KRESTNI+// 1 TEP
BARLOW 66 CERN-TC66-22 -NC EARLOW,C.ANDLAU+ //// CERN+PARIS+LIVERPUOL
RS ® PHI INTO (K1 K2)/(K KBAR) NLM 2 BEUSCH 66 BERKELEY CONF BEUSCHy F ISCHER y ASTBURY yMICHEL INI#/E TH+CERN
RS = . DEN 12 CRENNELL 66 PRL 16 1025 CRENNELL KALBFLEISCHsLAL,SCARRSCHU+ //BNL
RS 0.44 0.07 LUNDON 66 HBC 10766 CRENNEL2 66 BERKELEY CONF +KALBFLEISCH,LAL,SCARR s SCHUMANN®////// BNL 1,JP
RS 10 0.40 0.10 ' SCHLEIN 63 HBC 10766 CRENNELL 2 HAS MORE CATA THAN CRENNELL BUT SAME CONCLUSIONS
| HEss 66 UCRL-16832 R I HESS (THESIS, BERKELEY) /7 LRL
R6 ® PHI INTO (PI+ PI- P10 (INCL.RHO PI))/(K KBARINLM 3 HESS REPLACES PRL 9 460 ALEXANDER, DAHL , JACOBS,KALBFLEISCH + // LRL
R6 « DEN 12
R6 0.30 0.15 LONDON 66 HBC 10/66 ssasns sessanncs we BEES SEEINEERE SREARIEES RENERGNAE CRRSNSEE EEREEERAS
: CeReEe BEesEEEES SEEsEeeRs TEESERATE SERSNSERE ERESRERES BREESEISE AREEERAAS
RT PHI INTO (PI+ PI- PIO (INCL.RHU PI1))/(KL K2) NLM 3
RT = DEN 2
R7 = 0.3 UR LESS RERLEY 65 HBC 10766 f (1250) 5 F (1250,JPG=2++) 1=0
R ® PHI INTO (PI+ PI-)/(K KBAR) NLM 4 5 F  MASS (MEV)
R DEN 12
R8 = 0.2 OR LESS LONGON €6 HBC 10/66 M 1250.0 25.0 SELOVE 62 HBC
" 1260.0 35.0 VEILLET &3 FBC
RO PHI INTO (L+ E-)/(K KBAR) NLM 5 M 5 1250.0 GUIRAGUSS 63 HBC-
RO« DEN 12 [ 5 1260.0 BONDAR 63 HBC
R9 » 0.0036 GR LESS GALTIERI 65 HBC 10766 ™ 1250.0 64 HBC
R9 » 0.002 CGR LESS AZ IMOV 66 SPRK 10766 ™ 1240.0 20.0 ACCENSI 66 HBC 6/66
M. 1255. 13. BARLOW 66 HBC (KO1 KO1 MODE) 11766
RLO = PHI INTO (MU+ MU-)/(K KEBAR) NLM 6 M 1275.0 25.0 WAHLIG 66 SPRK 6/66
RLO » : DEN 12
RLO » 0.0053 OR LESS GALTIERI 65 HBC 10766 | -=-=--
Rl = PHI INTO (ETA GAMMA)/TUTAL NLM [ S F  WILTH (MEV)
R11 * . DEN 123
R11 = 0.2 UR LESS BADIER 65 HBC 10766 L] 100.0 25.0 SELOVE 62 HBC
RI1 » 0.08  OR LESS LINDSEY 66 HBC 10766 Wwooe 200.0  OR LESS VEILLFT 63 FBC
W 85 160.0 BONDAR 63 HBC
R12 » PHI INTO (PI+ PI- GAMMA)/(K KBAR) NLM 9 W 130.0 20.0 LEE 64 HBC
R12 * DEN 12 W 102.0 46.0 . ACCENSI 66 HBC 6766
RLI2 » 0.05 OR LESS LINDSEY 65 HBC 10/66 W 82. 34. BARLUW 66 HBC (KOL KOl MODE) 11/66
W 100. WAHL IG 66 SPRK 11766
RI3 & PHI INTO (ETA NEUTRALS)Z(K KBAR) NLM a1
R13 o oen12 e =
RI13 0.15  OR LESS LINDSEY 66 HBC 10/66
5 F PARTIAL DECAY MUDES
Rl14 = PHI INTO (OMEGA GAMMA) / TOTAL NLM 0
RL4 # ‘CEN 123 P1 F INTC PI+ PI- s 85 8
Rl4 = 0.05  OR LESS LINDSEY 66 HBC 10/66 P2 FINTG 2PI+ 2PI- S 8S 85 85 8
P3 FINTC K KBAR s12s512
R1S * PHI INTO (RHO GAMMA) / TGTAL NLM T2
RLS « DEN 123 ———---
RIS « 0.02  OR LESS LINDSEY 66 HBC 10766
S F  BRANCHING KATIOS
seenas snssas sres senes senssssns sasas
RL & F INTC (4PI)/(2P1) (P2)/(P1)
REFERENCES FOR PHI Rl 0.08 0.06 BONDAR 63 HBC
RL 0.04 CR LESS CHUNG 65 HBC
BERTANZA 62 PRL 9 180 BERIANZA,BRISSON sCONNOLLY,HART + //BNL+SYR
ARMENTER 63 SIENA CCNF 2 70  ARMENTERUS, EDWAKDS,ASTIEK+//CERN+CDF-PARIS R2 » F INTO (K KBAR)/(PI PI} (P3)/(P1)
SCHLEIN 63 PRL 10 368 SCHLEIN, SLATER, SMITH,STURK, TICHO //// UCLA R2 0.09 OR LESS BARM IN 65 10766
R2 . 0.16 Ok LESS WANCLER 65 HBC
BADIER 65 PL 17 337 BADIER, DFMOUL IN,BARLOUTALD+//PAR+LPCHE+ ZEE R2 » 0.06 OK' LESS BRANDT 66 HBC CONF.LIMIT 0.95  9/66
BERLEY 65 PR 139 B 1097 C BERLEY,N GELFAND ////////// BNL+CULLMBIA R2 » 0.05 OR LESS CEUTSCHMA 66 HBC 6766
GALTIERI 65 PRL 14 279 A BARBARD GALTIERI,R D TRIPP ///////1/ LRL R2 0.023 0.006 FISCHER 66 SPRK 9766
MILLER 65 CU-237 (NEVIS 131)CAVIC C MILLER (THESIS) //////7/ COLLMBIA R2 - 0.025 OK LESS FESS 66 HBC - 1.6-4.2 PI- P 10/66
FILLER 65 INCLUDES DATA OF GELFAND 63 BELUW
GELFAND 63 PRL 11 438 GELFAND, ¥ ILLER {NUSSBAUM,KIRSCH+//CULU+RLTG R ®FOR 2+ NCNET SU3 RATES SEE E.G. CLASHOW,SUCOLOW, PRL 15,329(65)
AZINCV 66 BERKELEY CONF. AZ IMOV, BALDIN, BELOUSOV,CHLVILO + // CUBNA SERPEE FUNCASGEET SNNBANEEN SEANERRES BAESRHANNERS SRNSNNREE SREBRNREN REBRBEEES
BARLOW 66 CERN-TC66-22 -NC BARLOW,C.ANDLAU+ //// CERN+PARIS+LIVERPGUL
HESS 66 BERKELEY CCNF.  +CAFL,HARDY,KIRZ,D.H.MILLER /7 LRL REFERENCES FOR F
LINDSEY 66 PR 13 JAMLS S LINUSEY, GCRALD A SMITH //// LRL
LINDSEY 66 INCLUDES CATA OF LINCSEY 65 AND €6 BELOW SELCVE 62 PRL 9 272 SELLVE, FAGOP AN, BRODY,BAKER ,LEBOY // PENNA
LINDSEY 65 PRL 15 221 JAMES 'S LINDSEY,GERALD A SMITH /////// LRL BONDAR 63 PL 5 153 BONLAR+//AACHEN+BIRM+BONN+DE SY+ IC~LOND+MP [
LINDSEY 66 PL 20 93 J S LINCSEY.G A SMITH /////71/7/11111// LRL VEILLET 63 PRL 10 29 VEILLET) FENNESSY (B INGHAM BLOCH* //PAR+ I LAN
LONDCN 66 PR 143 1034 LONDON s RAU, SAMIUS, GOLDBERG +//BNL+ SYRACUSE LEE 64 PRL 12 342 LEE,RCE, SINCLAIR, VANCERVELDE //// MICHIGAN
CUANTUM NUMBER CETERMINATICNS NOT REFERREC TU IN THE DATA CARDS BARMIN 65 SJINP 1 870 +COL GOL ENKO+ERUFEEV+KRESINIKUV+/ 1TEP MOSC
CHUNG 65 PRL 15 325 CHUNGy DAHL , HARDY yHE SSy JACOB S 4KIRZ //// LRL
GRAY, L 66 PRL 17 501 +FAGERTY,RIZZARRI,CIAPETTI +  // SYR+RCFME JPG GUIRAGOS 65 PRL 11 85 Z 6 T GUIRAGOSSIAN /7/1/7/1111/111/71 LRL
WANGLER 65 PR 137 B 414 T P WANGLER,A R ERWIN,N WALKLR //WISCCNSIN
sennun .
rennne I’ ACCENSI 66 PL 20 557 ACCENS T, ALLES-BURELLI,FRENCH FRISK+ //CERN
BARLOW 66 CERN-TC66-22 -NC BARLOW,L.ANDLAU+ //// CERN+PARIS+LIVERPUOL
n (1050) 3 ETA (1050,JPG=0++)1=0 BEUSCH 66  (PREPRINT) BEUSCF, FISCHER s ASTBURY, MICHELIN T+ /E TH+CERN
v BRANDT 66 BERKELEY CONF.  BRANDT,COCCONI,CZYZEWSKI+ //CERN+CRAC+WARS
NAMEC S BY CRENNELL ET AL. DEUTSCHM 66 PL 20 82 DEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN
- Ks Ks MAY BE JUST LARGE S-WAVE SCATTERING LENGTH FISCHER 66 PRIVATE COMMUN. W E FISCHER (BASED UN BLLSCH 66)//ETH+CERN
HESS 66 UCRL-16832 R I hESS (THESIS, BERKELEY) /7 WRL
3 ETA (1050) MASS (MEV) . WAHLIG 66 PR 147 941 +SHIBATA, GORDON s FRISCH)MANNELLL //MIT+PISA J
M. 1000.0 APPRCX BINGHAM 62 PHC CUANTUM NUMBER CETERMINATIONS NUT REFERRED TO IN DATA CARCS
LI 1000.0 APPROX BIGI 62 HBC
M. 1000.0 ERWIN €2 HBC 10766 HAGCPIAN 63 PRL 10 533 V HAGOP IANsW SELOVE //////717111//1/ PENNA
M« 30 1030.0 APPROX. BALTAY 64 HBC ADERHOLZ 64 PL 10 240 . AACHEN+BERL IN+B IRM+BUNN+HAMBLR+ [C-LUND+MPT  1J
M. 1025.0 APPROX . BARM IN 64 HLBC 6766 BRUYANT 64 PL 10 232 BRUYANT, GOL DRERG, HOL DER  FLELKY ¢ HUZ/CERN+PA T
M 35 1045. 9. BARLUW 66 HBC 1.2 PBAR P 11766 SODICKSC 64 PRL 12 485 SODICKSGNy WAHL IGy MANNELL I,FRISCHY //// MIT I
™ 135 1056.0 BEUSCH 66 SPRK 9766 BARFMIN 65 SJNP 1 230 +CULGOLENKO, ELENSKY ,EROFEEV+ / ITEP MOSCOW  JP
" 20 1068.0 10.0 CRENNELL 66 HBC 6.0 PI- P 6766 .
M H 120 SCATT.LENGTH FITS BETIER. FESS 66 HBC 1.6-4.2 PI- P 10/66 ssssee o sesssasas
eessne w Ry
3 ETA (1050) WICTH (MEV) . D (1285) 8 T MESCN (1285,4PG= +) I=0
W 35  50. 24. BARLOW 66" HBC 1.2 PBAR P 11/66 JPG DISCUSSED AT UXFORD, SEE ROSENFELD 65
W 50.0 BEUSCH - 66 SPRK 9766
W 20  80.0 15.0 CRENNELL 66 HBC 6766 8 € MESCN MASS (MEV)
————— ™ 1290.0 8.0 D.ANDLAU 65 HBC
M 1283.0 5.0 HESS 66 HBC 1.6-4.2 PI- P 10/66
3 ETA (1050) PARTIAL DECAY MODES
Pl ETA (1050) INTO KKBAR
P2 ETA (1050) INTO PIPI 8 C MESON WICTH (MEV)
------ W 25.0 15.0 D.ANDLAU 65 HBC 9/66
W 35.0 10.0 HESS 66 HBC 1.6-4.2 PI- P 10/66
3 ETA (1050) BRANCFING RATIOS
RL » ETA (1050) INTO (PI PI)/(K KBAR) (PL)/1P2)
RL 2.5 CR LESS CRENNELL 66 HBC 90 PCT CCNF LEV  7/66 8 C MESON PARTIAL DECAY MODES
seennn sessscass sessnesnn Pl C MESCN INTO K KBAR PI S11S11S 9
P2 C MESCN INTO PI PI RO S 95 9L 9
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8 © MESON BRANCHING RATIOS

RL - D MESCN INTO (PI PI RHU) / (K KBAR PI) NLM 2
RL e DEN 1 :
RL = 2.0 OR LESS HESS 66 HBC C CHARGED PI GNLY 10/66
R #FOR 1+ NONET SU3 RATES SEE E.G. GULOHABER, REVIEW BERKELEY CONF.1966
% sussssane ..
REFERENCES FOR D MESON
D. ANDLAU 65 PL 17 347 L.ANDLAU,ASTIER, BARLOW ’//CDF‘CEKN’RAO‘L'V
HESS 66 UCRL-16832 R 1 HESS (THESIS, BERKELEY) 17
SEE ALSO 65 PRL 14 1074 ”“.LER'CHUNGODANL:HESS'H‘RD'“([RZ‘//LKL‘UC
eesnes saswesans .- [ errennnne
reer . . . rrrresere
E (1420) ¢ ¢ meson (1420000 41 1m0
6 E MESON MASS (MEV)
L} 1425. Te BAILLON 66 HBC C. PBAR P 11/66
L 1420.0 20.0 HESS 66 HBC 1.6-4.2 PI- P 10/66
6 E MESCN WIDTH (MEV)
w 80. 10. BAILLON 66 HBC 0. PBAR P 11766
w 60.0 20.0 HESS 66 HBC 1.6-4.2 PI- P 10/66
6 E MESON PARTIAL DECAY MODES
Pl E INTO K K#(890) s10UlB
P2 E INTC K KBAR PI S§12512S 8
P3 E MESON INTO PI PI RFO S 959U 9
P4 € INTO PI(1003) PI L16S 8
6 & MESON BRANCHING RATIOS
Rl - E INTO K Ke(890)/((K Ks#)+(PI({10C3) PI)) NLM L
R1 - DEN 1 4
R1 . <50 .10 BAILLON 66 HBC 11/66
R2 = € MESCN INTO (PI PI R”(i) / (K KBAR PI) NLM 3
R2 . DEN 2
R2 = 2.0 OR LESS HESS 66 HBC G CHARGED PI CNLY 10/66
R #FOR 1+ NONET SU3 RATES SEE E.G. GOLDHABER, REVIEm BERKELEY CONF.1966
[ P o casnmsese ssesusses vesssesse
REFERENCES FOR E MESON
ARMENTER 64 DUBNA CCNF 1 467 ARMENTEROS,EDWARDS,JACOBSEN,ASTIER+ //CERN
ROSENFEL 65 OXFCRC CONF 58 A H ROSENFELD //////1/1171111777 LRL==RVUE
BAILLON 66 PREPRINT - NC +EDWARDS +D . ANDLAU+ASTIER+ //// CERN+CDF+IR
BARASH 66 CU258(NEVIS 154) BARASH,KIRSCH,MILLER,TAN /77771177 EULL"ﬂ[A
HESS 66 UCRL-16832 R I HESS (THESIS, BERKELEY) LRL
SEE ALSC 65 PRL 14 1074 MILLER, CHUNG, DAHL y HE SS,HARDY ,KIRZ+ /LRL#UC
srrees ssssnsses sressrses stmessnne
.- creeenens
K‘E::?g)) 29 KSKS(1440) ANU RHORHO(1410) (JPG= +) [ GTE O
P P EVICENCE NOT YET COMPELLING, OMITTED FROM TABLE
29 KSKS ANC RHORFO MASS (MEV)
L] 1410.0 BETTINI 66 DBC C 0. PBARP TO 5PR 9/66
M 1439.0 SHOULDER ON A2 BEUSCH 66 SPRK 5-12 PI- P 9/66
29 KSKS ANC RHORFO WIDTH (MEV)
L] 90.0 BETTINI 66 DBC C 0. PBAR P TU 5PR 9/66
W 43.0 40.0 BEUSCH 66 SPRK 5-12 PI- P 9/66
. { - "nenas
REFERENCES FOR KSKS({1440) AND RHO RHO(1410)
BETTINI 66 NC 42A 695 4CRESTI,LIMENTANI,LORIA,PERLZZO+//PAD+PISA
BEUSCH W 66 BERKELEY CONF +ASTBURY,FINOCCHIARO,MICHELIN//CERN,ZURICH
crsere s as sesseress ssseesses smsessres [
eeeses tassenies srensnean -
t' (1500)
13 F PRIME (15C0,JPG=2++) 1I=C
13 F PRIME(15C0) MASS (MEV)
M - 14 1480.0 CRENNELL 66 HBC 6.0 PI- P 8/66
M 35 1514.0 16.0 BARNES 66 HBC K1 K1 ONLY %.0 K-P 9/66
13 F PRIME(15C0) WIDTH (MEV)
W 35 86. 23, BARNES 66 HBC K1 K1 ONLY 5.0 K-P 10/66
13 F PRIME PARTIAL DECAY MQODES
P1 F PRIME INTO PI+ PI- sossos
P2 F PRIME INTO K KBAR s12s12
P3 F PRIME INTO K K#(890) siLouls
P4 F PRIME INTO ETA ETA S14S14
13 F PRIME BRANCKING RATIUS
RL e F PRIME INTO (PI+ PI-)/(K KBAR) P11 /(p2)
Rl . 0.14 OR LESS RARNES 66 HBC CONF.LIMIT 0.95 10/66
Rl N SU3 «03 ESTIMATE FROM SU3 GLASHOW 65 Su3
RrR2 F PRI“E INTO (K KBAR)} / TOTAL {P2)/T0TAL
OLDBERG 66, WITHDRAWN * 8/66

-
R2 X
X

0.3 Gl
BARNES 66 POINT OUT THAT F PRIME UNRESOLVABLE FROM E MESON

R - FPRINE INTO (ETA ETAM/(K KBAR) (P41 /(P2)
R3S . 1.0 BARNES 66 HBC CONF.LIMIT 0.95 10/66
R #FOR 2+ NGNET SU3 RATES SEE E.G. GLASHOW,SOCOLUW, PRL 15,329(65)
sneane sERBAsREN REsEeEIEE BRsaNeNEs
REFERENCES FOR F PRIME
GLASHOW 65 PRL 15 329 S L GLASHOW, R H SUCOLDW  //SL3 BERKELEY
BARNES 66 BERKELEY CONF. ° +GORNAN,GUIDONT,KALBELELSCH, LUNDUN/BNL,SYR 120
BARNES 65 PRL 15 322 REPLACED BY REFERENCE ASOVE
CRENNELL 66 PRL 16 1025 + KALBFLEISCH,LAL,SCARR,SCHLMANN + /7 BNL 1
GOLDBERG 66 SUBMITTED TO NC  + LEITNER,MUSTO,0 RALFEARTAIGH //SYRACUSE
CRENNEL2 66 BERKELEY CONF  +KALBFLCISCH,LAL, SCARR, SCHUMANN+////// BNL 1=0
san sSEEERNEN ..C-I.L. BESH SEERERERG _AERENDERS
. esssessas enssszise serereses
P (760) 9 rHO (760,4P6=1-¢) 1=1
9 RHO MASS (MEV)
Me ¢ .0 CARMONY 64 HBC
We T canvione mass cu.cuu.nen FOR MOMENTUM TRANSFER LESS THAN & (MPI®*2)
M 60. ARMENISE 65 HBC
ue 765.0 R0 ALFF-STEL 66 HBC + 2-3 PI+ P 6766
M 783.0 6.0 JAMES 66 HBC  + 2.1 PI+ P 6/66
M 758.0 10.0 JAMES 66 HBC SEE NOTE J BELOW 8/66
M+ J FROM JAMES WE USE MASS CALC FOR MOMENTUM TRANSFER LESS THAN 2.5 MPI®®2
M 750.0 3.0 BALTAY 66 HBC +- 0.0 PBARP 6766
ue 730. 1. BARLOW ° 66 HBC - 1.2 PBAR P 11766
u- * 748.0 KENNEY 62 WBC -
u- 765.0 10. ERWIN 63 B -
M-+ 130 775.0 GUIRAGOSS 63 HBC  ~
u- 768.0 5.0 BLIEDEN 65 MMSP - 3-5 PI- P 6766
M- 772.0 19.0 FIDECARD 66 SPRK =- 2.5 PI-,T CJT18 11/66
M- 760.0 5.0 HAGOPIAN, 66 HBC - 3.0 PI- P 6766
M- = 777.0 6.0 MILLER 66 HBC =~ 2.7 PI-,T QUT 5 9/66
M- 775.0 5.0 MILLER 66 HBC - 2.7 PI-,T CJT10 9/66
u“ s 768.0 5.0 MILLER 66 HBC - 2.7 PI-,T CJT20 9766
u- 749.0 3.0 WEST 66 HBC 2.1 P1- P 10766
(Ideogran below)
WEIGHTED AVERAGE =75B.97 +/- 3,67
SCALE = 2.04 CHISQ = 33.4 CONLEV = ,001
0.6k
L + HEST 66 HBC
0.4 MILLER 66 HBC
- HAGOPIAN 66 HBC
o BLIEDEN 66 MNSP
GUIRAGOSS 63 HBC
' ERWIN 63 HBC
0.2k KENNEY 62 HBC
. . BARLOM 66 HBC
| JANES 66 HBC
i ALFF-STEI 66 HBC
ARMENISE 65 HBC
—4—
0.9 ot U: C{‘
o o o o
o A o o~
~ ~ ~ m
RHO +- MASS (MEV)
MO * 190 750.0 20.0 SAMIOS 62 HBC 0
uo 300 760.0 10.0 ABOLINS 63 HBC 0
Mo 763.0 10.0 ERWIN 63 HBC 0
MO * 160 775.0 GUIRAGOSS 63 MBC 0
O 500 770.0 10.0 GOLDHABER 64 HBC 0
MO 735.0 10.0 ALYEA 65 DBC 0 2.2 K- P 6766
uo 750.0 CLARK 65 SPRK 0
Mo 763.0 DERADO 65 DBC 0 4.0 PI- P 6766
no 1500 15.0 suTAY s5WeC. ©02.0PI-P 6766
MO N cL 0 1.5 PI- P 10/66
MO N AT PI Pl scnr.mae oF 90 nec.nnnouv INTEREERENCE WITH NONRES.BACKGD
MO M 65 SPRK 0 1.5 PI- P 10766
MO M AT PI Pl scnr.mcu oF 90 oso. ALLU\IING FOR INTERF.WITH NONRES.BACKGD
o0 ENSI 66 HBC O 5.7 PBARP 6766
Mo %ocd ] ACEPoSTEr o6 MBE 0 253 biech 6766
MO 7494 3.3 BALTAY 66 HBC 0 0.0 PBARP 6766
wo %5, 9. BARLOW 66 HBC 0 1.2 PBAR P 11/66
uo 773.0 12.0 cASON 66 HBC 0 7.0 PI- P 9766
“o0 775.0 5.0 HAGOPTAN 66 HBC 0 3.0 PI- P 6766
Mo 165.0 8.0 JAMES 66 HBC 0 2.1 PI+ P 6766
Mo 770.0 4.0 MILLER 66 HBC 0 2.7 PI-,T CJT20 9/66
uo 760.0 3.0 NEST 66 HBC 0 2.1 PI- P 10766
MO P IN PHOTOPRODUCTION EXPERIMENTS THE RHOO MASS VALUE APPEARS SHIFTED
MO P .0 10.0 LAHZEROTT 65 CNTR 0 GA 10766
uo P 728.0 8.0 CANRRIDGE 66 HBE 0 120-6.0 GAWIA P 1os6e
Mo P 728.0 .0 ssnnm co 66 HBC 0 3.5-5.8 GAMMA P 10/66
(I3eogram on next
u 290 7155.0 TADRICK 63 HBC +-0
" 740.0 WALKER 62 HBC -0
N 240 752.0 ALITTL 63 HBC -0
N © 165.0 LEE 65 HBC -0
9 RHO WIDTH (MEV!
we C C.RMONY 64 HBC +
We C cnnouv *WIOTH CALCULATED FOR MORERTOM TRANSFER LESS THAN 4 (MPI¥#2)
we . 10.0 SACLAY 63 HBC +
W 160, 10. ARMENSE 63 HBG o
We 100.0 ALFF-STEL 66 HBC + 2-3 Pl+ P 6/66
' 177.0 15.0 SAMES 66 HBC  + 2.1 PI+ P 1766
we 147.0 19.0 JAMES 66 HBC SEE NOTE J BELOW 8/66
W+ 3 FROM JAMES WE USE WIDTH CALC FOR MOMENTUM TRANSFER LESS THAN 2.5 MPIe#2
w 150.0 30.0 BALTAY 66 HBC +- 0.0 PBARP 6766
we 130. 25, BARLOW 66 HBC +- 1.2 PBAR P 11766



H- * 65.0 20.0 ERWIN 63 HBC -
W- ® 130 GUIRAGDSS 63 HBC -
LEd 98 BONDAR 64 HBC -
W= 5.0 BLIEDEN 66 MMSP - 3-5 PI- P 6/66
L 20.0 HAGOPIAN 66 HBC - 3.0 PI- P 6/66
W- * 17.0° MILLER 66 HBC = 27 PI-7T QT 5 9/66
W= 12.0 MILLER 66 HBC = 2.7 PI=yT CJT10 9/66
W- % 13.0 MILLER 66 HBC =~ 2.7 PI=-,T QUT20 9/66
W= 13. WEST 66 HBC - 2.1 PI-P 10766
w0 * 190 20. SAMIOS 62 HBC o
WO * 160 GUIRAGOSS 6
wo 300 10.0 ABOLINS 63 HBC )
wo 20.0 ERWIN 63 HBC ]
wo 96 BONDAR 64 HBC o
wo 500 GOLDHABER 64 HBC [
wo 20.0 ALYEA 65 DBC 0 2.2 K~ P 6766
wo CLARK 65 SPRK 0
o DERADO 65 HAC 0 4.0 PI- P 6/66
wo 15.0 GUTAY 65 HBC 0 2.0 PI- P 6/66
WO * 10.0 LANZEROTT 65 CNTR o
wo 30.0 ACCENSI 66 HBC 0 5.7 PBARP 6/66
Wo ALFF-STET 66 HBC 0 2-3 PI+ P 6/66
wo 17.0 BALTAY 66 HBC o 6/66
wo 42, BARLOW 66 HBC o 11766
LI CAMBRIDGE 66 HBC o 9/66
wo 25.0 15.0 CASON 66 HBC ) 9/66
wo 10.0 HAGOPIAN 66 HBC o 6/66
wo 13.0 JAMES 66 HBC ) PI+ P /66
wo 15.0 MILLER 66 HBC o PI-T CIJT20 9/66
wo 13.0 WEST 66 HBC 0 PI- P 10/66
(Ideograms below)
L] 290 CHADWICK 63 HBC +-0
W . WALKER 62 HBC -0
L] 15. LEE 65 HBC -0
W * WOLF 65 RVUE 6/66
9 RHO PARTIAL DECAY MODES
Pl RHO INTO 2P1 S 85 8
P2 RHO INTO 4PI S 85 85 8S 8
P3 RHO INTO PI GAMMA $ 85 0
P4 RHO INTO E+ E- S 35 3
PS5 RHO INTO PI ETA S 8514
P6 RHO INTO MU+ MU- S 4S 4
9 RHO BRANCHING RATIOS
R1 * RHO INTO 4PI/2PI (P2)/7(P1)
Rl * RHO+ INTO (Pl+- PI+ PI- PIO) / (PI+- PIO)
Rl * 0.026 OR LESS BLIEDEN 66 MMSP - 3-5 PI- P 6/66
Rl = 0.01 OR LESS DEUTSCHMA 66 HBC + 8.0 PI+ P 6/66
R1 * 0.002 OR LESS FERBEL 66 HBC +- PI+- P ABOVE 2.5 10/66
Rl = 0.0035 0.004 JAMES 66 HBC 11766
Rl # RHD O INTO (PI+ PI- PI+ PI-) / (PI+ PI-)
R1 * 0.008 OR LESS JAMES 66 HBC + 6/66
RL * 8 0.006 OR LESS GERMAN CO 66 HBC 0 3.5-5.5 GAMMA P 10/66
R2 * RHO INTO PI GAMMA/2PI (P3/P1)
R2 =* 0.02 OR LESS DAUDIN 64 HBC +
R2 N 0.02 OR LESS LANZEROTT 65 CNTR 11766
R2 N ONE PION EXCHANGE MODEL USED IN THIS ESTIMATION
R2 * 0.005 OR LESS FIDECARO 66 SPRK - 0.97 CONF LEV 10766
R2 M 0.004 OR LESS GERMAN CO 66 HBC 0 3.5-5.5 GAMMA P 10/66
R2 ™ ONE PION EXCHANGE MODEL USEU IN THIS ESTI"‘TIBN
R2 = 0.007 OR LESS USON 66 HLBC - 6766
R3 % RHO INTO(E+ E-)/(PI+PI-) (UNI TS 10%%—4) (P4)/(P1)
R3 0.65 le1 0.5 HERTZBACH 66 SPRK ASSUME SU(3)+MIXING 10/66
R4 #* - RHO INTO (PI ETA)/(2P1) (P5)/(P1)
R4 * 0.03 DR LESS DEUTSCHMA 66 HBC + 8.0 PI+ P 6766
RS * RHO. INTU (MU+ MU-)/{PI+ PI=) (UN 10%%-4) P61/ (P1)
RS 33 0.16 0.07 DE PAGTER 66 CNTR 0 5.2 GAM P 6766
RS * 14- OR LESS HERTZBACH 66 SPRK 10/66
srsane
REFERENCES FOR RHO
ANDERSON 61 PRL 6 365 ANDER SON, BANG yBURKE yCARMONY SCHMITZ // LRL
KENNEY 62 PR "126 736 V P KENNEY,W D SHEPHARD,C D GALL /KENTUCKY
SAMIOS 62 PRL 9 139 SAMIOS,BACHMAN,LEA+ // BNL+CCNY+COLUM+KENT
WALK ER 62 CERN CONF 42 W D WALKERJ,E WEST A R ERWIN ¢ // WISCONSIN
XUONG 62 PR 128 1843 NGUYEN HUU XUONG +GERALD R LYNCH ////// LRL
ABOLINS 63 PRL 11 381 ABOLINS,LANDER yMEHLHOP,NGUYEN,YAGER / UCSD
ALITTI 63 NC 29 515 ALITYI,BATCN,ARMENI SE+/SAC+ORSAY+BARI +BOLO
CHACWICK 63 PRL 10 62 CHADWICK,DAVIES,DERRICK,CRESTI + / OXF+PAD
GUIRAGOS 63 PRL 11 85 ZAVEN GUIRAGOSSIAN //7/77177/1117117777 LRL
ERWIN 63 STENA CONF 1 112 ERWIN,SATTERBLOM,WALKER,WEST /// WISCONSIN
SACLAY 63 SIENA CONF 1 239 SACLAY+ORSAY+BARI + BOLOGNA(COLLABORATION)

UEIGHTED RUERRGE

=789.91 +/- 2.66

BATON - 64 NC 35 713 BATON,BER THELOT,ALLES ,BORELLI + /CEN+BOLOG
BONDAR 64 NC 31 729 BONDAR+//AACHEN+BIRM+BONN+DES Y+ 1 MP—COL +MP
CARMONY 64 DUBNA CONF 1 486 CARMONY,HOA,LANDER,NG H XUONG,YAGER //UCSD
DAUDIN 64 REPORT CEA-R-2525 DAUDIN,JABIOL,MONGELLI + ///// SACLAY4+BARI
GOLTHABE 64 PRL 12 336 GOLDHABER ¢ BROWN 4 KAD YK, SHEN, TRILLING/ LRL+UC
ALYEA 65 PL 15 82 ALYEA,CRI TTENDEN,MARTIN,RHODE + // INDIANA
ARMENTSE 65 NC 37 361 SACLAY+OR SAY+BARI+BOLOGNA (COLLABORATION )
BLIEDEN 65 PL 19 444 BLIEDEN FREYTAG sGEIBEL \HASSAN + ///// CERN
CLARK 65 PR 139 B 1556 A CLARK,CHRISTENSON,CRONIN, TURLAY/ PRINCETO
DERADOD 65 PRL 14 872 DERADO KENNE Y yPOIRT ER y SHEPHARD/ / NOTRE DAME
GUTAY 65 NC 39 381 GUTAY,LANNUTTL TULL ////////////7/ FLORIDA
LANZEROT 65 PRL 15 210 LANZEROTTT,BLUMENTHAL ,EHN,FAISSLER +/HARVD
LEE 5 MICH 04938 YONG-YUNG LEE //////7/11111/1//1/ MICHIGAN
WOLF 65 PL 19 328 G WOLE //777/11117111700111111111/1] DESY
ZDANIS 65 PRL 14 721 IDANTS,MADANSKY ,KRAEMER + /////717/ JHU+BN
ACCENSI 66 PL 20 557 ACCENSI 4ALLES-BORELLI 4FRENCH s FRISK+// CERN
ALFF-STE 66 PR 145 1072 ALFF-STEINBERGER,BERLEY,BRUGGER+// COL+RUTG
BALTAY 66 PR 145 1103 +FRANZINI 4LUY JENS ySEVERINS ,TYCKO+/ COLUMBIA
BARLOW 66 CERN-TC66-22 ~NC BARLOW,D. ANDLAU+ //// CERN#PARIS+LIVERPOOL
BLIEDEN 66 NC 43 71 +FREYTAGyGE IBEL ;HASSAN ,KIENZLE+ ///// CERN
CAMBRIDG 66 PR 146 994 CAMBRIDGE BUBBLE CHAMBER GROUP //MIT+HARV+
CASON 66 PR 148 1282 N M CASON ° 7/ WISCONSIN
DE PAGTE 66 PRL 16 35 DE PAGTER+//CAM EL ACC+MIT#NORTHEAST# SLAC
DEUTSCHM 66 PL 20 82 DEUTSCHMANN,STEINBERG +//AACH+BERLIN+ CERN
FERBEL 66 PL 21 111 FERBEL ////117171/17111/17//1//] ROCHESTER
FIDECARD 66 PL 23 G+M FIDECARO,J POIRIER,P SCHIAVON // CERN
GERMAN C 66 BERKELEV CONF GERMAN COLL./ AACH+BERL+BONN+HAMB+HE [ D+MUN
HAGOPTAN 66 PR 145 1128 HAGOPIAN, SELOVE ,ALI TTI ,BATON+// PENN+S ACL AY
HERTZEAC 66 PREPRINT HERTZBACH , KRAE MER s MADANSKI ¢ ZDANTS+/ JHU+BNL
(SEE ALSO ZDANIS 65)

HUSON 66 PL 20 91 HUSON+ALLARD (DRI JARD JHENNESSY + //ORSAY+EP
JAMES 66 PR 142 896 F E JAMES,KRAYBILL /////// YALE+BROOKHAVEN
MILLER 66 BERKELEY CONF.  MILLER,GUTAY,JOHNSCN,LOEFFLER ¢ // PURDUE
WEST 66 PR 149 1089 WEST,B0YD ,ERWIN,WALKER ///////// WISCONSIN
Ridd 1]

Laddd 1] Rdida il L

8 (965) 36 DELTA MESUN (963,0PG= ) I =1

COMPILATION AVAILABLE SEPARATELY IN LCRL-B030-SPECTRA

36 "DELTA (963) MASS (MEV)

L] SEE GOLDHABER MESCN REVIEW, 1966 BERKELEY CCNF
M 910. TURKOT 63 MMS + 3.3 PP TC U + MM 10/66
L] 262 962.0 5.0 KIENZLE 65 MMS - 3-5 PI- P 9766
M - 36 965.0 ALLEN 66 HBC = l.7 Pl-P 9/66
L] 106 965.0 COMPILATION BY ALLEN 66 HBC +-C 1-8 PI P 9/66
L] 966.0 8.0 oosT 66 MMS + 3. P P TC L + MV 9/66
FOR RESULTS WHICH DO NOT SUPPURT ALLEN 66, SEE JACOBS €& AND WEST 66
36 DELTA (963) WIDTH (MEV)
L] 50. TURKOT 63 MMS ¢+ 3.3 PP TC D + MM 10/66
L] 262 5.0 OR LESS KIENZLE 65 MMS - 3-5Pl-P 9/66
L] 36 25. OR LESS ALLEN 66 HBC - l.7 PI-P 9766
W 10.0 OR LESS OOSTENS 66 MMS + 3. P P IC D + M 9/66
36 DELTA MESON PARTIAL DECAY MODES
PL CELYA MESON INTO 2 PI s 85 8
P2 DELTA MESON INTO 3 PI S 95 95 9
P3 CELTA PESCN INTO 4 PI S 95 95 95 9
P4 o DELTA MESON INTO S PI
PS5 DELTA MESCN INTO ETA Pl S14S 9
P6 DELTA MESCN INTO RFO PI L 959
36 DELTA MESON BRANCHING RATIOS
Rl CHARGEC DELTA lNTO (1 CHARGI:D) / (3 OR MORE CHARGED)
R1 1.3 0.7 KIENZLE 66 MMS - 3-5 PI- P 9/66

SEEENE SELANEEEE ERSIREIEE SETESGEEL NEEGIEEES ROUESSEES EVESEERAS SesEREEER

TURKOT
KIENZLE
ALLEN O
JACOBS
DOSTENS
WEST

63
65
66
66
66
66

STENNA
PL 19
PL 22
DISS.
PL 22
PR 149

43
BERK
708

1089

CONF 1 661
438

ELEY

REFERENCES FUR DELTA(963)

+COLLINS,FUJII,KEMP+ ////// BNL+PITTSBURGH
+ MAGLIC,LEVRAT,LEFEBVRES + // CERN
+GP FISHER,G GODDEN,L MARSHALL,SEARS//CULU
L.D.JACOBS ////71/111111111111771711/17 LRL
+CHAVANON, CROZON, TOCQUEVILLE // SACLAY,CF
WESTBOYD,ERWINyWALKER ///////// wlSCLUNSIN

BONEEE SENNRSEEE RIETEAAEE TESNEEIES EEEBEREEE ¥

HEIGHTED AVERAGE =131.17 +/- 7.42

SCALE =1.73  CHIS@ = 35.8  CONLEU = ,001 SCALE =2.10 CHISO = 30.7 CONLEV = .001
UEST 66 HBC
MILLER 66 HBC 0.6
0.6 | JRAMES 66 HBC
HRGOPIAN 66 HBC
CcASON €6 HBC HEST 66 HBC
BARLOM 66 HBC * NILLER 66 HBC
BALTAY 66 HBC o.ah |- HAGOPIAN 66 HBC
0.4 ALFF-STEI 66 HBC BLIEDEN 65 HNSP
| ACCENSI 66 HBC BONDAR 64 HBC
sUTAY 65 HBC GUIRAGOSS 63 HBC
DERARDD 65 DBC BRRLOW 66 HBC
CLARK 65 SPRK 0.2 JANES 66 HBC
0.2 ]
GOLDHABER €4 HBC r — ALFF-STEI 66 HBC
—_— ERUIN 63 HBC —_ ARMENISE 65 HBC
R A ABOLINS 63 HBC - SACLAY 63 HBC
0-eF—ot o 0O~ o S 5
o Q o o o = o o o (-3 o
o~ - <@ @ =3 o~ w (=3 w o w
N- ~ ~ ~ @ @ - - o~ ~
RHO O MASS (MEV) RHD +- WIDTH (MEV

sesnss sessanees seamen

UEIGHTED RUERRGE =117.4 +/- 10.3
SCALE = 2.37 CHISQ = 61.8

0.6 T

uesT 6
- MILLER 66
JANES P
HAGOPIAN 66
CASON 66
BARLOM 66
0.4p BALTAY 66
ALFF-STEI 66
RCCENSI 66
suTAY 65
DERADD 6§
o.2h CLARK 65
ALYER 65
__*% GOLDHABER 64
BONDAR 64
ERUIN 63
- t ABOLINS 63
0.9 . .
b 4 <
s g g g
- ~ ™

RHO O WIDTH (MEV)

seess essseenss sevesmsae

CONLEV = ,001

HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
HBC
SPRK
osC
HBC
HBC
HBC
HBC



v, (1003) 16 PI(1003,PG= ) I=1
= 16 P1(1003) MASS (MEV)
> KK
Mo 1060.0 BELYAKOV 64 PBC 7.5 PI- P
L] . 50 1025.0 APPROX . ARMENTERO 65 HBC +- 0.0 PBAR P
" 143 1003.3 7.0+SYSTEMATIC ROSENFELD 65 RVUE +-
M - SCAT. LENGTH 2 TO 6 FEKMIS.BALTAY 66 HBC 3.7 PBAR P
' SCAT. LENGIH 2.4+-.5 FERMI BARLOW 66 HBC +- L.2 PBAK P
16 P1(1003) WIDTH (MEV)
W 60.0 BELYAKUV 64 PBC
W . 50 40.0 APPROX . ARMENTERU 65 HBC +-
Wooe 143 57.0 13.0+SYSTEMATIC RUSENFELD 65 RVUE +-
W 70. 15. MONTANET 66 MBC

16 PI{1003) PARTIAL CECAY MODES

S10S11
S14S 8

PI(1003) INTO K KEAR
PL(1003) INTO ETA P1

The I = 1KK enhancement has been seen only in Pp
annihilations, where no nw mass spectra are known to us.
There are nm spectra in =”p interactions [see Alitti et al.,
Phys. Letters 15, 69 (1965)], but there the total production
of KK, is <3 pbat 3.2 GeV/c [see Richard I. Hess et al.,
Phys Rev. Letters 17, 1109 (1966)].

RONCES SRIASIRNE FCURESEEL FERENERCE RECUSNENE ROENINEEE CHERCRIIEE FEEENEENS

REFERENCES FOR PI(1CC3)

BELYAKOV 64 JINR P-1586 BELYAKOV,VIRYASUV,KLADNITSKAYA + /// DUBNA
ARMENTER 65 PL 17 344 ARMENTERUS, EOWARDS, JACOB SEN +///CERN+PARIS
ASTIER 65 CXFORC ABSTRACT 143 AND SUPPLEMENT P 13 // CERN+COLL Dt FR.
BARASH 65 PR 139 B 1659 +FRANZINI,KIRSCH,MILLER, STEINBERGER+/COLUM
ROSENFEL 65 OXFORC CCNF 58 A H ROSENFELD ///7714/171711777/ LRL~-RVUE
BALTAY 66 PR 142 B 932 +LACH, SANDWEISS, TAFT, YEH,STONEHILL+ //YALE
BARLCW 66 CERN-TC66-22 -NC BARLUW,D.ANDLAU+ //// CERN+PARIS+LIVERPUUL
MONTANET 66 PRIVATE COMM. LMUNTANETY ////777171717111177711/7717 CERN

6/66
8/66

8766
L1766

6/66

8/66
11766

Al (1080)

10 Al MESON (1€79, JPG= =) 1I=1
SEE COMPILATION AND DISCUSSION IN G.GOLDHAVERS REVIEW
1966 BERKELEY CONFERENCE.
10 Al MESON MASS (MEV)
L] 1080.0 ADERHOLZ 64 HBC
M 1080.0 20.0 ALLARD 64 FBC -
L] 1080.0 10.0 HESS 64 HBC -
L] 1076.0 14.0 DEUTSCH 2 66 HBC +
10 Al MESON WIDTH (MEV)
W 80.0 ADEKHOLZ 64 HBC
W 150.0  APPRUX ALLARD 64 FBC -
W - 100.0 APPROX HESS 64 HBC -
L 130.0 50.0 40.0 DEUTSCH 2 66 HBC +
10 Al PARTIAL CECAY MODES
PL Al INTO RHO PI L 9S8
P2 Al INTO KBAR K Ss1CS11
P3 Al INTO ETA PI S14S 8
P4 Al INTO ETA PRIME PI L2s s
10 Al BRANCHINC KATIOS
RL = Al INTO (KBAR K)/(RFO PI) (P2)/(P1)
RL = 0.0 OR LESS DEUTSCH 1 66 HBC +
RL = 0.0025 CR LESS HESS 66 HBC - 4.0 PI- P
R2 » Al INTO (ETA PI)/(RHO PI) (P3)/(P1)
R2 » 0.015 CR LESS DEUTSCH 1 66 HBC +
R3 » Al INTC (ETA PRIME PL)/(RKO P1) (P4)/(P1)
R} « 0.015 OR LESS DEUTSCH 1 66 HBC +

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

CRAREE SHEEIANES FNERERAEE CHNREANND FRNCEERUN RRRENGREE NEEEANREE SRENEBENS

REFERENCES FOR Al

BELLINI 63 NC 29 896 BELLINI, FIOPINI,HERZ,NEGRIyRATTI /// PILAN
ADERHOLZ 64 PL 10 226 AACH+BERL +B IRM+BONN+DESY+HAMB+IMP.CUL+ MPI
ALLARD 64 PL 12 143 ALLARC+ // PARIS+CERN+MILAN+CEA-SAC+UC-BKY
GOLDHABE 64 PRL 12 336 GULOHABER, BRUWN s KADYKy SHEN ¢ TRILLING/LRL+UC
HESS 64 DUBNA CONF 1 422 HESS,CHUNG,DAHL,HARDY,KIRZ,MILLER //// LRL
LANDER 64 PRL 13 346 A LANCER, ABOL INS,CARMONY ,HENDRICKS +/// UCSD JP
ABOLINS 65 ATHENS(OHIO)CCNF +CARMONY,LANDER,XUONG, YAGER ///// LA JOLLA [=1
ALITTL 65 PL 15 69 ALITTI,BATON,DELER,CRUSSARD+ ///// SAC+BOL
DEUTSCH1 66 PL 20 82 DEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN
DEUTSCH2 66 PL 22 112 CEUTSCHMANN, STEINBERG + //AACH+BERLIN+CERN
GOLDHABE 66 BERKELEY CONF G.GULCHABER,y SAMIOSyASTIERy SHEN ) LAT.MESUN REVIE
HESS 66 UCRL-16832 R 1 HESS (THESIS, BERKELEY) / LRL

“es wensnsnes
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8 (1210)

11 B MESON (1210,JPG= +) I=1

The B meson was first seen in nwp collisions, where

9/66

9/66

6/66
10766

6/66

6/66

w

its analysis was complicated by Deck Effect (see CHUNG + 64).
However, in 1966 Baltay et al. reported a significant B peak

in pp annihilations, This seems to confirm the existence of

the B.

11 B8 MESON MASS (MEV)

L] 60 1220.0 ABOL INS 63 HBC ¢+

M 1220.0 HESS 64 HBC -

L] 1220.0 GOLDHABER 65 HBC

M 344 1200.0 15.0 BALTAY 66 HBC 0.0 PBAR P

L] . FOR EVIDENCE THAT THE B IS JUST DECK EFFECT, SEE CHUNG 66
11 B MESON WIDTH (MEV)

W 60 100.0 20.0 ABOL INS 63 HBC +

W 180.0 30.0 HESS 64 HBC -

W 80.0 GULDHABER 65 HBC

w 344 100.0 30.0 . BALTAY 66 HBC 0.U PBAR P
11 8 MESON PARTIAL DECAY MODES

PL B MESCN INTO OMEGA+PI L1s 8

P2 B MESON INTD 2PI+ 2PI- S 85 85 85 8

P3 B MESON INTO K KBAR S10S10

P4 B MESON INTO PI PI £ 858

P5 B MESCN INTO PI PHI S 99U &
11 B MESON BRANCHING RATIOS

RL & B INTO 4PI/(OMEGA PI) (P21/(P1)

RL 0.5 OR LESS ABOL INS 63 HBC +

R2 » B8 MESCN INTO (K KBAR)/(OMEGA P1) (P3)/(P1)

R2 = 0.02 OR LESS HESS 66 HBC = le6-4.2 PI- P

R3 « B MESCN INTO (Pl PI)/(PI UMEGA) (P4)/(PL)

R3 » 0.3 OR LESS ADERHOLZ 64 HBC

R4 « B MESON INTO (PI PHI) / (Pl OMEGA) (P5)/(P1)

LU 0.015 OR LESS HESS 66 HBC 1.6-4.2 PI- P

CREHNE CHEEAEENE TNNETNEES CTERENEEE SESEREIEE SENNEREES SESEERERS

ABOLINS
BONDAR
ADERHOLZ 64
HESS 64

SEE ALSC
GOLDHABE 65
BALTAY C 66

63
63

PRL 11 3
PL 5 209
PL 10 24

81

0

DUBNA CCNF 1 422

CHUNG 66
PRL 15 1
BERKELE
PRL 16 4
UCRL-168

18
Y CONF
81
32

REFERENCES FOR B MESON

ABOLINS,LANDER ¢ MEHLHOP » XLONG y YAGER // UCLSD
BONDAR, CODD+//AACHEN B IRV +HAMB+IC-LOND#+¥P1
AACHEN+BERL IN+B IRM+BONN+HAMB LR+ IC-LUND+MP]
hESSy CHUNGy DAHL s HARDY,KIRZyMILLER //// LRL

G GULCHABER,S GOLDHABER,KADYK,SHLN /// LRL
+FRANZ INT, SEVERIENS, YEH, ZANELLO //BNL,CCNY
+NEVEU,CAFL yKIRZyMILLER 4 GLIRAGOSTIAN // LRL
R [ HESS (THESIS, BERKELEY) /71 LRL

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TU IN THE DATA CARDS

CHUNG S 66
HESS 66
CARFMCNY

“ae

64 PRL 12 254

en wsmeasees aw
susen wenn

CARMONY y LANDER 4 RINDFLEI SCHy XUONG » YAGER //UC

% FEsNEsEEE EesERRees sEsERREEE smeses
.. . cesensvne wae

A2 (1300) 12 A2 MESON (1300,JPG=24-) 1=1
SEE COMPIL. AND DISC. IN G.GULDHABERS REVIEW 1966
BERKELEY CONF.
12 A2 MESON MASS (MEV)
" 1320.0 ADERKOLZ 64 HBC
" 1335.0 10.0 GOLDHABER 64 HBC +- 3.7 Pl+— P
M 1285.0 ARMENTERO 65 HBC KIKl DECAY
M 1270.0 DERADD 65 HBC
u 130 1310.0 FORIND 65 DBC + C 4.5 PI+ D
n 1425 1290.0 5.0 LEFEBVRES 65 MMSP -
M 1300.0 SEIOLITZ 65 DBC -
M 1325.0 BAR 66 DBC € 5.1 Pl+ D
L 1317. 3. BARL OW 66 HBC  +- (K KBAR MOUE)
“ 1333, 13, BARLOW 66 HBC +- (K KBAK MOUE)
u 1290.0 10.0 BARNES 66 HBC -
" 1310.0 10.0 BENSON 66 DBC
N 1325.0 BEUSCH 66 SPRK 0 5-12 P1- P
M 1317.0 5.0 CHUNG 66 HBC =0 3-4 PI- P
M 1280.0 DEUTSCHMA 66 HBC + 8.0 Pi+ P
M e 1800 1310.0 10.0  COMP.BY FERBEL 66 4= Ple- P
MoS 1260.0 10.0 LEVRAT 66 MMS - 7-12 Pi-.p
MoS 1312. 10.0 LEVRAT 66 MMS - 7-12 PI- P
L] S LEVRAT ET AL SEE SLIGHT EVICENCE FOR TWO NARROW A2 PEAKS.

(Ideogram below)

SCALE = 2.45

MEIGHTED AVERRGE =1311.96 +/- §.13

CHIS@ = 36.9 CONLEV = .001

0.5+ DEUTSCHNR 66 HBC
CHUNG 66 HBC
BEUSCH 66 SPRK
0.4p — BENSON 66 DBC
—_— BARNES 66 HBC
BRARLOW 66 HBC
0.3 L - BARLOUW 66 HBC
BRRI 66 DBC
SEIDLITZ €S DBC
0.2p LEFEBURES 65 MnspP
. FORINO 68 DBC
DERARDD 65 HBC
RARNENTERD 6§ HBC
0.1 60LDHABER 64 HBC
ADERMDLZ 64 HBC
°'Q¥' ot ot o ot
< 2 & @ 8
~ ~ 3 - -
8 bt b o s
A2 MASS (NEV)

9766

9/66

10766

/66

10766

6/66
6/66
10/66
6/66
6/66

10/66
11766
11/66

6/66

6/66
10/66
16/66

6/66
10/66
10/66
10/66



TxrzIxx

rTLTLTrxLExx

P1
P2
P3
P4
PS
RlL =
R1 .
Rl =
Rl
R1
R2 »
R2 =
R3 »
R3
R3
R3
Re #
Ry =
R4 =
RG
RS »

R #FUR 2+ NUNCT SU3 RATES SEE E.G.

12 A2 MESON WIDTK (MEV)
100.0 ADERHOLZ 64 HBC
90.0 10.0 GOLDHABER 64 HBC +- 3.7 PI+~ P
150.0 DERADO 65 HBC 6/66
1425 99.0 15.0 LEFEBVRES 65 MMSP - 6/66
140.0 SEIDLITZ 65 DBC - 6/66
70.0 10.0 BARNES 66 HBC - 6/66
120.0 BARI 66 DBC C 5.1 PI+ D 10/66
56. 28. BARLOW 66 HBL +- (K KBAR MODE) 11766
56. 15. BARLOW 66 HBC +- (K KBAR MODE) 11766
110.0 45.0 BENSON 66 DBC 6/66
90.0 BEUSCH 66 SPRK C 5-12 pPI- P 10/66
50.0 20.0 CHUNG 66 HBC -0 3-4 PI- P 10/66
1800 80.0 10.0 COMP .BY FERBEL 66 +- Pl+- P 10/66
26.0 OR LESS LEVRAT 66 MMS - FOUR BOTH PEAKS 10/66
(Ideogram belaw)
WEIGHTED AVERAGE =?76.59 +/- 7.23
SCALE = 1.32 CHISO = 8.7 CONLEY = 0.124
0.5p -
0.4
CHUNG 66 HBC
BEUSCH 66 SPRK
0.3 66 DBC
BARLOW 66 HBC
BARLOW 66 HBC
BARI 66 DBC
0.2 BARNES 66 HBC
SEIDLITZ 65 DBC
LEFEBURES 65 nnsp
0.1 DERADD 65 HBC
. COLDHABER 64 HBC
ADERHOLZ 64 HBC
ottt
o (=] o o o
w o w o w
- - ~ ~
A2 WIDTH (MEV)
12 A2 MESCN PARTIAL DECAY MODES
A2 MESCN INTO RHO PI L 95 8
A2 VMESCN INTC KBAR K s10s12
A2 MESCN INTO ETA PI £14S 8
A2 MESCN INTO ETA PRIME PI L 2s 8
A2 MESON INTC PI+ PI- PIO S 8S 85 9
12 A2 MESCN BRANCHING RATIOS
" A2 MESCN INTG (K KBAR) / (RHO PI) (P2)s7(r1)
0.08 OR LESS LANCER 64 HBC + 10/66
0.04 OR LESS ARMENTERO 65 HBC -
0.053 0.021 CHUNG 66 HBC -0 10/66
0.03 0.02 DEUTSCHMA 66 HBC + 6/66
A2 MESON INTG (ETA PI)/TUTAL (P3)/TOTAL
0.03 OR LESS DEUTSCHMA 66 HBC + 6766
A2 MESON INTO (ETA PI) / (RFU PI) (P3)/7(pP1)
0.3 0.2 ADERHULZ 65 HBL
0.022 0.018 CHUNG 66 HBC -u 10766
0.24 0.08 DUBOVIKUV 66 HBC - 11/66
(Ideogram below)
WEIGHTED AUERAGE »0.0346 +/- 0.0466
SCALE = 2.66 CHIS@ = 2.1 CONLEV = 0.008
O.af
0.3p
CHUNG 66 to be revised to (12 % 8)%.
(Submitted to Phys, Rev. Lette.
0.2p
0.1p DUBOVIKOV 66 HBC
o CHUNG 66 HBC
ADERHOLZ 66 HBC
0.0 D‘ u‘ U‘ >
o o
o o (=3 o o o
o o
] 3 & e 2 2
o o o o O. O.
h2 nESON B.R. INTD (ETA PI) - (RMD PI)
A MELUN INTU (eTA PRIME PI) / TOTAL (P4) /TUTAL
0. Ox LESS CHUNG 65 HBC -
0.01% Ox LESS DEUTSCHMA 66 HBC + 6/66
A¢ MELUN INTO (PI+ PI- PL ) / (RHO PIL) (P5S)/(PL)
Oe1f Ok LESS BENSON 66 DBC «
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PRL 154329(65)
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REFFRENCES FOR A2

AJERHOLZ 64 PL 10 248 AACHEN+BERL IN+BIRM+BUNN+HAMB + [C-LONDON+MP I
GOLDHABE 64 DUBNA CONF 1 480 G GULUHABER,S GULDHABER,UHALLURAN,SHEN/LRL
LANDER 64 PRL 13 340 +ABUL INSy CARMUNY yHENDR IK Sy XUUNG#+/ LA JOLLA
ABOLINS 65 ATHENS(UHIOQ)CONF +CARMONY,LANDER+XUUNG, YAGER ///// LA JOLLA 1=1
ARMENTER 65 PL L7 344 ARMINTERUS, EOWARDS , JACUU SEN +  //CLRN+CLEF
CHAUNG 65 PRL 1% 325 +LAILy HARUY s HESS o JACUBS »KIRZyMILLER // LRL
DZRAVO 65> PrL 14 BTs UCRALUyKENNEY,POIRIERy SHEPHARD/ /0T DAME
FORINO 65 PL 19 58 +GLLSARUL T4LENDINARA+/BUL+BAKI+#F IR+URS+SAC
LEFEBVRE 65 PL 19 434 LLF. BVR_SyLEVRAT; BLIEDEN,DUBAL + //CERN
SEIDLITZ 65 PRL 15 217 L SriIDLIIZyu I DAHL+D H MILLER /777177 LRL
BARI 66 BERKELEY CONF 7A BARI-BULUGNA-F IRLNZL-0RSAY COLLABURATION
BARLUW 66 LERN-TC66-22 ~N( BARLOwW,U.ANLLAU+ //// CLRN+PARIS+LIVERPUOL
BARNES 66 PRL 16 41 BARJES FUNLER,LAL,URENSTEIN ¢ /// BNL#CLNY
BENSUN 66 PRL 16 1117 G BENSOw,LOVELL sMARQUIT,RUES + // MICHIGAN
BEUSCH 66 BERKELEY CONF 7A +FISCHEX,GORBI,PEPIN,ASTHURY + // ETH+CERN
CH4UNG 66 UERKELEY CONF 7A S CHUNG, DAHL y HARUY yHESSyKIRZZMILLER // LRL  JP
SEE ALSO 66 UCRL-15832 RICHARD I HtSS--THESIS,LERKELEY /7 LRL
DEUTSCHM 66 PL 20 82 UCUTSCHMANN, STEINBEKG + //AACH#BLRLIN#CERN
DUBUVIKO 66 BERKELEY+PRIV.C. DUBUVIKUV,GRIGURIEV, VLAUIMIRSKY + // [TEP
FERBEL 66 PL 21 111 FERLEL /7 RUCHESTER
SOLUHABE 66 BERKELEY CUNF G+GLULDHAHBER s SAMIUS,ASTIER s SHENLAT . ME SUN REVIE
LEVRAT 66 PL 22 Tt4 +TOLSTRUP, SCHUBELE INyNEF 4 MAGLIC + // CLRN

QUANTUM NJMBLR DETERMINAT IUNS NOT REFERRED TUu IN THE DATA CARDS

LANDER 64 PRL 13 346 A LANCER, ABOL INS, CARMUNY s HENDRICKS +//7 ULSD  JP
ADERHULZ 65 Pr 138 B 437 AACHEN+UBERL IN+B IRM+BUNN+HAME + LUND + MUE NCI1LN
ALITTI 65 PL 15 69 ALTIT1yUATONSDELLR,CRUSSARD+/ SACLAY+BOLUG J

FUR WUANTUM NUMBERS OF NEUTRAL A2, SEL BENSUN ALOVF
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10766
10766
10/66
10/66
10/66
11766

11/66
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= (1640)
34 PI (1640, JPG= -) I GTE 1
»3mT
- FUR CUMPILATIUN BY T. FERBEL, SEE REVILW Ud MLSCNS,
. 1766 BERKELEY CONFERENCE
34 3 PI (164U) MASS (MEV)
M C 30 1600.0 . FOR IND 65 DBC 0 4.5 Pl+ D
M C 1700 EVENTS,COMPILED BY FrRisLL. ABC COLL. 66 HbC + 8.0 Pl+ P
M C 4000 EVENTS,COMPILED BY FERuEL. BALTAY 66 HBC + 8.4 PL+ P
M C 2000 EVCNTS,COMPILED BY FERnEL. SLATTERY 66 HREC + 7.0 Pl+ P
M C THESL AcE MOST JF THE AVAILABLE DATA ABUVE 6 GEV/C PI+ b
M 110 1640. 20. FERLEL 66 RVUL +  7-3 PI P
M = 20 1630.0 30.0 VETLITSKY 66 HBC - 4./ Pi- P
34 3 PI (1640) WIDTH (MLV)
W 110 100. 20. FLRBEL 66 RVUE +  T-8 Pl P
W = 20 100. VETLITSKY 66 HBL  ~
34 PI (1640) PARTIAL DECAY MODES
PL PI(1640) INTU 3 PIL S ¥S 9S u
P2 PI(1640) INTO RHO PI S 9U v
P3 PI(1640) INTO ETA PI S 9S4
[ PI(1640) INTU 5 P1
PS5 PI(1640) INTU K K#(590) SL1ULS
Ps P1(1640) INTO K KBAR P SLISLLS 9
P7 P1(1640) INTU K KBAR SLLSkL
Py PI(1640) INTO F PI L bS 9
34 PI (1640) BRANCHING RATIUS
RL & PI(1640) INTO (K KBAR) / (3 PI) NUM 4

RL - Den 1
R1 - «40 OR LESS (cSTIMATED FRUM DATA UF DELTSCHMANY 66)

WERERE RERREERES ANSEENEEE SHARIBEAS FECLEELEC EEGCCREES TEARSSEEE GREESESES

REFERENCES FOR PI(1640)

11766

ABC COLL 66 COUMM.TU T. FERBEL FUK AUTHCURS SEt PL 19 608(635)AACHENBLRLIN,CERN
BALTAY C 66 COMM.TU T. FERBEL +YEH, FRANZINI,KUNG,PLANU,RAVIN//JUL.RLUTGER
DEUTSCHM 66 PL 20 B2 DEUTSCHMANN, STEINBERG + / AACH#BERLIN#CERN
FERBEL 66 BERKELEY COWNF. SEE G. LULDHABER, RCVIEW UN MLSUNS /// LRL
FORINO 65 PL 19 58 +GELSAKUL T+LENDINARA+/BUL+BART+FIR+UKS+SAC
LUBATTI 66 THESIS BERKELEY HoJLUBATTL //////7117/70177/777777/77 LRL 1-2~
SLATTERY 66 U.ROCH.875153--NC +H.KKAYBILL, B.FORMAN, T.FERGEL//ROLH.YALE
VETLITSK 66 PL 21 519 VETLITSKY,GUSZAVIN,KLIGER, ZUL SANDVE //11LP

xee Easssesss EREeEsEuE wxs

e R .
P (1650) 15 RrHU (1650, JPu= +) 1=
. - 2T FUR COMPILATIUN SEE GULDHABER MESUN REVIEW
1466 BERKELEY CONFERENCF.
15 RHU (1650) MASS (MEV)
M 1700.0 100.0 BELLINI 65 HLOC o 6/66
M 1620.0 20.0 DEUTSCHMA 65 HBL + 6/66
L 1640.0 FORIND 65 DBC 1] 6/66
M 1670.0 30.0 GOLDBLRG 65 HBC  ©
M 70 1700. CRENNELLL 66 HBC 0 6.0 PI-P 10/66
M 25 1625. CRENNELL1 66 HBC - 6.0 PI-? 10/66
M C MO5T OF DATA ABIVE COMPILEU BY GOHLDHABER 9/66
M C 300 1650.0 LUMP. BY GULLHABER 66 RVUE U =8 Pl Py, PI D 9/66
L] [ 50 1650.0 CUMP. BY GOLUHMABER 66 RVUE +- 5-8 PI P, PL D 9/66
—————— DECAY INTU FUUR PIONS —---=--—
M - 23 1610.0 - KERNAN 65 HBC 0 2.7 PBAK ¥ 10/66
M - 1680.0 APPROX « CONIE . 66 HBC - 11 PI- P 10/66
19 RHU (1650) WIDTH (MEV)
W 13 80.0 40.0 DEUTSCHMA 65 HBC + 6/66
W 40.0 FORIND 65 DBC U 6/66
L 160.0 40.0 GOL DBERG 6% HBC 9
L} 70 200. CRENNELL1 66 HBC G 6.0 PI-P 10/66
W 25 60. CRENNELLL 66 HBC = 6.0 PI-P 10/66
W C 350 120.0 50.0 CUMP. BY GOLUHABFR 66 RVUE +-0 5=t Pl P, Pl D /66
o mmme—— DECAY INTU FUUR PIONS ------—
W - 155, 85. KERNAN 65 HBC 0 2.7 PBAR ¥ 10/66
W - 100.0 APPROUX CONTE 66 HBC - 11 PI- P 10766
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15 RHO (1650)

PARTIAL DECAY MODES

PL RHO (1650) INTO PE PI s 858

P2 RHO (1650) INTO PI PI PI PI S 85 85 85 8
P3 RHO (1650) INTO PI PI RHO S 85 8U 9
Pe RHO (1650) INTO RHO RHO U9

15 RHO (1650}

BRANCHING RATIOS

RL = RHO(165)) INTO (4 PI1) / TOTAL NUM 2

RL « DEN 1234

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

R2 = DEN 2

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

BELLINI 65 NC 40 A 948
DEUTSCHM 65 PL 18 351
FORINO 65 PL 19 65
GOLDBERG 65 PL 17 354
CONTE 66 PL 22 702
CRENNEL1 66 BERKELEY CONF
GOLDHABE 66 BERKELEY CONF
KE RNAN 65 PRL 15

KERNAN+

REFERENCES FOR RHO(1650)

BELLINI, DI CORATO,DUIMINO,FIURINI //MILANC
DEUTSCHMANN, SCHULTE + //// AACH+ZEUTH+CERN
FURINUO,GESSAROLI + //BOLOGNA+ORSAY+SACLAY
GOLDBERG+/CERN#PAR [ S+ORSAY+MILANU+CEA-SACL
+TOMAS INI+DITTMANN ¢ /GENOVA+HAMB +MI L+ SACLAY
+HOUGH; KALBFLE ISCH,LAI BACHMAN+// BNL,CCNY
GoGULDHABER ) SAMIOSASTIER  SHEN,LAI . MESON REVIEW
+LYUN+CRAWLEY //7//117111111717///1177// 10WA

803
SEE DECAY ONLY INTO NEUTRAL 4 PIUN STATE

cennne
R (1700) 30 R (1700, oPG= ) I GIE 1, MAY BE 3 PEAKS
. OMITTED FROM TABLE. SEE NOTES
. ON MESONS FULLUWING THIS LISTING.
30 R (1700) MASS (MEV)
L] « 360 1632-0 15.0 R1 LEVRAT 66 MMS - T1-12 P1L P 9/66
L] - 15.0 R2 LEVRAT 66 MMS - 71-12P1 P 9/66
M - 15.0 R3 LEVRAT 66 MMS - 1-12 P1 P 9/66
M 5 1675. CRENNELL1 66 HBC - 6.0 PI-P 10/66
30 R (1700) WIDTH (MEV)
L] - 21.0 OR LESS R1 LEVRAT 66 MMS - 1-12 P1 P 9/66
W - 30.0 OR LESS R2- LEVRAT 66 MMS - 7-12 Py P 9/66
L] - 38.0 OR LESS R3 LEVRAT 66 MMS - 7-12 P1L P 9/66
W 75 150. CRENNELL1 66 HBC - 6.0 PI-P 10766
30 DISIGMAI/D(T) { MICROBARNS/(GEV/Clee2 )
cs. o 125.0 30.0 FOCACCI 66 MMS .23 L1E T LTE .28 9/66
30 RL1,R2,R3 BRANCHING RATIOS
RL = Rl MESON FRACTION INTO UNE / THREE / FIVE OR MORE CHARGED TRACKS
RL = 0.37 / 0.59 / 0.04 FOCACCI 66 MMS - 10/66
R2 R2 Hﬁsm‘ FRACTION INTU ONE / THREE / FIVE OR "DRE CHARGED TRACKS
R2 . 0.42 / 0.56 / 0.01 FOCACCI 66 MMS 10766
R3 » R3 uESQN FRACTION INTO ONE / THREE / FIVE OR MORE CHARGED TRACKS
R} e 0.14 / 0.80 / 0.05 FOCACCI 66 MMS - 10/66
reees
REFERENCES FOR R(1700)
FOCACCI 66 PRL 17 890 + K1ENZLE,)LEVRAT MAGLIC,MARTIN /7 CERN
LEVRAT 66 PL 22 714 + TULSTRUP,MAGL IC,FOCACCI,DUBAL + // CERN
CRENNELL 66 BERKELEY CONF +HOUGH,KALBFLEISCH,LAI ,BACHMAN+// BNL,CCNY
- . eenses sessasaes
veeen
S (1930)
31 $(1930, JP= , I GTE 1) 3 CHARGED DECAY TRACKS
31 S (1930) MASS (MEV)
M 1929.0 i‘-ﬂ CHIKOVANI 66 MMSP - 8/66
L} 15 1910.0 20.0 DEUTSCHMA 66 HBC + 6/66
31 S (1930) WIDTH (MEV)

L} 35.0 OR LESS CHIKOVANI 66 MMSP - 8/66
W 15 90.0 40.0 DEUTSCHMA 66 HBC + 6/66
31 DlSlGHA)/DlT) { HILROBARNS/(GEV/C)"Z )

CS = 35.0 CaCCI 66 MMS .22 LTE T LTE .36 9766
REFERENCES FOR S(1930)

CHIKOVAN 66 PL 22 233 +DUBAL, FOCACCI K IENZLE,LEVRAT ,MAGLI+/CERN+
FOCACCI 66 PRL 17 890 + KIENZLE,LEVRAT,MAGLIC,MARTIN // CERN
DEUTSCHM 66 BERK.CONF.--PL +SCHULTE+STEINBERG+ ///// AACH+BERLIN+CERN

POSSIBLE CONTRADICTION SINCE MMS HAS LESS THAN 20 PERCENT OF DECAYS

WITH 1 CHARGED TRACK, WHEREAS HBC SEES DECAY INTO PI+ PIO.

T

(2195) 11000, sp- .+ 1 6TE 11 3 CARGED DECAY TRACKS
32 T(2200) MASS (MEV)

M 2195.0 15.0 CHIKOVANI 66 MMSP - 8/66

32 T(2200) WIDTH (MEV)

L S 13.0 OR LESS CHIKOVANI 66 MMSP - 8/66
32 D(SIGHMA)/DIT) ( MICROBARNS/(GEV/C)ee2 )

[ 3 29.0 10.0 FOCACCI 66 MMS .22 LTE T LTE .36 9/66

ssveee

REFERENCES FOR T{2200)

CHIKOVAN 66 PL 22 233 4+DUBALy FOCACCI yKIENZLE LEVRATyMAGLI + /CERN#+

FOCACCI 66 PRL 17 890 + KIENZLE)LEVRATsMAGLIC,MARTIN /7 CERN

senaee

senses ..

v (2382) 33 U(2380y JP= , I GTE 1) 345 CHARGED TRACKS

33 U(2380) MASS (MEV)

M 2382.0 24.0 CHIKOVANI 66 MMSP - 8/66
33 U(2380) WIDTH (MEV)

Ne 30.0 OR LESS CHIKOVANI 66 MMSP - 8/66
33 D(SIGMA)/DIT) ( MICROBARNS/(GEV/C)es2 )

Cs = 42.0 14.0 FoCACCI 66 MMS .28 LTE T LTE .36 9/66
33 U MESON BRANCHING RATIUS

RL = u- ’GSUN FRACTIDN INTO ONE / THREE / FIVE UR HURE CHARGED TRACKS

RL = 0.3 0. 0.25 FOCACCI 66 MMS 10/66

snnane

CHIKOVAN 66 PL 2.

e
REFERENCES FOR U(2380)

2 233 +DUBAL» FOCACCI \KIENZLE)LEVRAT,MAGLI+/CERN+

FOCACCI 66 PRL 17 890 + K1ENZLEsLEVRAT,MAGLIC,MARTIN /7 CERN
e

17 KAPPA (725,4P= ) [=1/2

CD"P‘ILED IN APPENDIX A.

e

18 Ke (890,J4P =1- ) I=1/2

18 K= (890) MASS (MEV)
L] 898.0 5.0 CHADWICK 63 HBC +
L] 891.0 3.0 FERRO-LUZ 65 HBC +
L] 890.5 ARMENTERO 65 HBC +-
L] 890. 2. BARLOW 66 HBC +- 1.2 PBAR P
L] 889. 3. BARLOW 66 HBC +- 1.2 PBAR P
L] 3870 891.0 1.0 WOJCICKI 63 HBC -
L] 895.0 3.0 GELSEMA 65 HBC -
L] 200 880.0 ALEXANDER 62 HBC + 0
n 895.0 2.0 FERROLUZZ 65 HBC + O
L] 895.0 WANGL ER 65 HBC + 0 .
L] 885.0 ARMENTERO 62 HBC +-0
L] 70 897.0 10.0 COLLEY 62 HBC o
L] 200 892.0 2.0 KRAEMER 63 HBC 0
L] 150 885.0 SMITH 63 HBC c
L] 889.5 2.5 ADELMAN 65 HBC
M 899. 4. BARL OW 66 HBC 0 1.2 PBAR P
L] 897. 4o BARL OW 66 HBC C 1.2 PBAR P
M 160 891. Se CRENNELL 3 66 HBC 0 6.0 PI-P

(Ideogram below)

18 Ke(0) — K#(+) MASS DIFF. (MEV)

] 6.5 3.8 BARASH 66 HBC 0 PBAR P

SCALE = 1.10

HEIGHTED RAVERRGE =891.894 ¢/- 0.706
CHISQ = 13.4 CONLEV = 0.266

- CRENNELL3 66 HBC
. BARLOW 66 HBC
4+ BARLOM 66 HBC
ADELHAN 65 HBC
ob SHITH 63 HBC
| KRAENER 63 HBC
COLLEY 62 HBC
ARNENTERD 62 WBC
UANGLER 65 HBC
FERROLUZZ 65 HBC
ALEXANDER 62 HBC
sh GELSENA €5 HBC
o HDJCICKI €3 HBC
BARLON 66 HBC
N BARLOW 66 HBC
ARNENTERD 65 HBC
— FERRO-LUZ 65 HBC
. 4 \\_CHADHICK 63 HBC
o Py N
= = g hid
2 2 8 3 8
- N
- - o L L

K= (890) MASS (NEV)

11766
11766

6/66
6/66

6/66
11/66
11766
10/66

11/66
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18 Ke (890) WIDTH (MEV) ’

11766
11766
11/66

6/66
6/66

6/66
11/66
11/66
10/66

W 46.0 8.0 CHADWICK 63 HBC +
W 47.0 4.0 FERRO-LUZ 65 HBC +
L] 3870 46.0 3.0 WOJCICKI 63 HBC -
L1 50.0 15.0 GELSEMA 65 HBC -
L] 31.0 ARMENTERO 65 HBC +-
Ll 44, T. BARLOW 66 HBC +- 1.2 PBAR P
L] 43. 9. BARL OW 66 HBC +- 1.2 PBAR P
L] 53. T. BARLOW 66 HBCL +- 1.2 PBAR P
W 200 60.0 5.0 ALEXANDER 62 HBL + O
L] 51.8 3.5 FERROLUZZ 65 HBC + 0
W 40.0 WANGL ER 65 HBC + C
W 55.0 ARMENTERO 62 HBC +-0
L] 10 60.0 10.0 COLLEY 62 HBC 0
L] 200 50.0 5.0 KRAEMER 63 HBC o
w 150 50.0 SMITH 63 HBC [
W 51.0 3.0 ADELMAN 65 HBL
w 53. 13. BARLOW 66 HBC 0 1.2 PHAR P
w 34. 8. HARLOW 66 HBC 0 1.2 PBAR P
L] 160 49. 6. CRENNELL 3 66 HBC 0 6.0 Pi-P
(Ideogram below)
WEIGHTED AUERAGE =49.41 +/- 1.31
SCALE = 0.98 CHISO = 13.4 CONLEV = 0.498 .
0.8p¢ 1
CRENNELL3 66 HBC
BARLOM 66 HBC
BARLOM 66 HBC
ADELNAN" 65 HBC
SHITH 63 HBC
KRRENER 63 HBC
COLLEY 62 HBC
ARMENTERD 62 HBC
HUANGLER 65 HBC
FERROLUZZ 66 HBC
ALEXANDER 62 -HBC
BARLOU 66 HBC
BARLOM 66 HBC
BARLOM 66 HBC
ARMENTERD 66 HBC
GELSEMA 65 HBC
UDJCICKI 63 HBC
FERRD-LUZ 65 HBC
CHRDUICK 63 HBC
Ku(890) WIDTH (MEV) .
18 Ke (890) PARTIAL DECAY MUDES
Pl Ke INTU K PI S10S 8
P2 Ke(890) INTO (K PI PI) S10S 85 &
ls  K# (890) BRANCHING RATIOS
RL # Ke(890) INTO (K PI PL)/(K PI) P2)7(PL)
RL & 0 0.002 OR LESS WOJCICKI+ 63 HBC
. 4susseses sessseres msssmeres sneses
REFLRENCES FOR Ke
ALSTON 61 PRL 6 300 ALSTUN, ALVAREZ yEBERHARD +GOOD ,GRAZ I ANO+/LRL
ALUEXANDE 62 PRL 8 447 ALEXANDER,KALBFLEISCH,MILLER,G SMITrn //LRL
ARMENTER 62 CERN CONF 295 ARMENTERUS ¢ MONTANET,D ANDLAU + ///CLRN+CDF
COLLEY 62 CERN CONF 315 D CULLEY,N GELFAND + //// COLUMBIA+RUTGCRS
CHADWICK 63 PL 6 309 CHALW ICK s CRENNELL,DAVIES,BETTINI+/0OXF+PADU
SOLDHABE 63 ATHENS CONF 92 SULAMITH GOLDHABLR //////1117/1771717771 LRL
KRAEMER 63 ATHENS CONF 130 R KRAEMER L MADANSKY + //// JODHNS HUPKINS
SMITH 63 PRL 10 13s SMITH, SCHWARTZ MILLERyKALBFLEISCH,HUF+/LRL
FERROLUZ 64 PL 12 255 FERKU-LUZZ 1+ GEDRGE y HENR I s JCNGE JANS+ //CERN
WOJCICKI 64 PR 135 B 495 S WUJCICKI,¥ ALSTON,G KALBFLEISCH //// LRL
WOJCICKI 64 PR 135 B 484 STANLEY G WUJCICKE ///7/72/1/177¢717777 LRL
ADELMAN 65 ATHENS 5217 STUART LEE ADELMAN /7 CAVENDISH
ARMENTER 65 PL 17 170 ARMENTEROS, EDWARDS y JACOBSEN + //CERN+PARIS
FERROLUZ 65 NC 36 1101 FERRO-LUZZ1,GEDRGE y HENRI  JUNGE JANS 7/ CERN
FERROLUZ 65 NC 39 417 FERRU-LUZZI+GEORGE y GULDSCHMIDT-CLER+//CLRN
GELSEMA 65 DISS. AMSTERDAM E.S.GELSEMA (SEE ALSO PL 10 341) / AMSTERD
WANGLER 65 PR 137 B 414 WANGLER, ERWIN, WALKER ///77///7/7/ wWISCONSIN
BARLOW 66 CERN-TC66-22 BARLOW, U.ANDLAU+ //// CERN+PARIS+LIVERPGOL
CRENNEL3 66 BERKELEY CONF +KALBFLEISCHyLAIL,SCARR, SCHUMANN+////// BNL

QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN THE DATA CARDS

CHINOWSK 62 PRL 9 330

#ees ssscavnss sessnsses

Ky (1080)

“sscss sansesses snssensen

ssasee

snecsnens

CHINOWSKY, GOLDHABER , LEE yOHALLORAN //// LRL

e

J

snsee

19 Kv (1080)

VERY TENTATIVE EVIDENCE HAS BEEN FOUND BY
DE BAERE+ (BRUXELLES+CERN),
OMITTED FRUM TABLE.

1966 BERKELEY CONF.

Ke (1215)

1215.0

20 KC MESUN (1215,JP= ) I=1/2

SEEN ONLY IN ANNIHILATIONS AT REST.
NO COMPELL ING EVIDENCE FOR RESONANCE
OMITTED FROM TABLE.

20 KC MASS (MEV)

15.0 ARMENTERU 64 HBC

20 KC WIDTH (MEV)
L] 60.0 15.0 ARMENTERU 64 HBC
20 KC PARTIAL DECAY MODES
PL KC INTO K RHO S10U 9
P2 KC INTO Ke PI ulss 8
P3 KC INTO K PI PI S115 85 8

20 KC BRANCHING RATIOS

RL = KC INTO (K RHO)/TOTAL (UNITS OF 10e*=-2) (PL1)/TUTAL
Rl 75.0 10.0 ARMENTERD 64 HBC 6/66
R2 = KC INTO (Ke PI1)/TOTAL (UNITS OF 10es-2) (P2)/TUTAL
R2 25.0 10.0 ARMENTERO 64 HBC 6/66
asaese . .
REFERENCES FOR KC(1215)
ARHENTER 6% DUBNA CONF 1 577 ARMENTEROS,EDWARDS,D ANDLAU +//// CtRN+CDF
so DUBNA CONF 1 617 R ARMENTERUS (RAPPURTEUR)

SEE ALSU 66 PR 145 1095 BARASH,K IRSCHyMILLER , TAN // coLumslA
seenen . e vessesees seceres

e weeeesess esmssseee resserar sesrseser seseeseve seerrsess sessee

K, (1320) 21 «a (132000p= ) 1=172

. THIS BUMP PARTLY DECK EFFECT BUT BISHOP+,

. SHEN+ SEE EVIDENCE FOR RESONANCE

21 KA (1320) MASS (MEV)

L] 12 1320.0 25.0 ALME IDA 65 HBC + 3-5 K+ /766
M ] 1310.0 SEE NOTE BELUW BRITISH 65 HBC - 6. K-P '0 K 2Pl 10/66
L] B WIUTH ABOUT 300 MV, MIXED REAL + UECK + TRIANGLE SINGULARITY 10/66
L} 50 1320.0 DE BAERE 65 HBC + 3-5 K+ 8/66
M . 1330. APPROX . BARTSCH 66 HBC = 10.0 K- P 11766
M 20 1305.0 10.0 B1ISHOP 66 HBC + C 2.6 K+ 8/66
L] 40 1310.0 . BISHUP 66 HBC K PI MUDE- SLRPKISE 8/66
L] 70 1320.0 1Q.0 SHEN 66 HBC + 4.6 K+ 8/66

Mass of KA( 1320)

There are appreciable discrepancies between the Knw
mass spectra measured in different experiments, as indicated
below.

BARTSCH + 66

BISHOP + 66

— DE BAERE + 66
F—e—

SHEN + 66
rrrryrrTrTrrTrT T T T T T T
1200 1300 1400 1500
*
M(K =) (MeV)

The bars show position and widths of bumps.

21 KA (1320) WIDTH (MEV)
w 12 60.0 20.0 ALMEIDA 65 HBC + 8/66
w . 250. APPROX . BARTSCH 66 HBC - 11/66
L] 60 40.0 15.0 BISHOP 66 HBC + 8/66
w 70 80.0 20.0 SHEN 66 HBC + 8/66

21 KA (1320) PARTIAL DECAY MODES
PL KA INTC K#(890) PI 118508
P2 KA INTO K RHO S11U09
P3 KA INTC K OMEGA s1iuol
P4 KA INTO K PI S10S &
PS KA INTO K ETA S10S14

21 KA (1320) BRANCHING RATIOS
Rl KA INTO K#(890) PI AND K RHO (OVERLAPPING BANDS)
R1 70 1.0 SHEN 66 HBC + 8/66
R2 = KA INTO(K UHEGAI/IKDIB‘JO) Pll (P3)/(P1)
R2 = 0.1 OR LESS 66 HBC + 10/66
R3 = KA (1320) INTO (Ke{890) PI)/ TOTAL (P1)/TUTAL
R3 C 0.24 0.09 BISHUP 66 HBC 6/66
RGe = KA(1320) INTO (K PI) / TOTAL (P4) /TOTAL
Re C 0.68 0.12 BISHOP 66 HBC 6/66
R5 KA (1350) INTO (K RHO) / TOTAL (P2)/TOTAL
R5 C 0.06 0.06 BISHOP 66 HBC 6/66
R6 = KA (1320) INTO (K ETA) / TUTAL (P5)/TOTAL
R6 C - 0. BISHOP 66 HBC 6/66
RT « KA (1320) INTO ( K OMEGA ) / TOTAL (P3)/T0TAL
R7 C 0.020 0.020 BISHOP 66 HBC 6/66
RB KA (1322) INTO (K PI) / (K#(890) PI) {Pa)/(P1)
R8 0.30 OR LESS SHEN 66 HBC + 10/66
R8 0.21 UR LESS DE BAERE 66 HBC 11/66
R ADDITIONAL DATA ARE FORTHCUMING. SEE GOLDHABER MESON RLV.BERK.CUCNF

R !FDR 1+ NONET SU3 RATES SEE E.G. GOLDHABER, REVIEW BERKELEY CUNF.1966
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NOTE ON K OMEGA MUDE RG » KV(1420) INTO (K UMEGA)/TUTAL (P4)/TUTAL
X R& 0.07 0.04 BADIER 65 HBC 6/66
BESIDES A WIDE PEAK IN THE (Ke PI) MASS DISTRIBUTION, BARTSCH+ SEE A SIMI- Ré 0.007  0.008 81sHOP /66 HBC 6/66
LAR PEAK IN THE (K OMEGA) MASS. SINCF THE (K OMEGA) DECAY UF THE
KV(1920) APPEARS TU BL VERY WEAK, IT IS REASONABLL TU ASSUCIATE AT LEAST RS = KV{1420) INTO (K ETA)/TOTAL (P5) /TGTAL
PART UF THE (K OMEGA) PEAK OBSERVED BY BARTSCH+ WITH A (K OMEGA) MODE RS 0.02 0.02 BADIER 65 HBC . 6766
OF THE KA(1320). RS 0.017  0.020 HISHOP 66 HBC 6/66
senene o . aeee @ sesessees seneen an sevsnenes R6 ® KV(1420) INTU (K#(890) P1) / (K PI) (P21/(P1)
~ R6 6 0.3 0.33 CHUNG 65 HBC + G 3.9-4.2 PI- P 8/66
REFERENCES FOR KA(1320) RS 0.56 0.11 SCHRKEINGR 66 HBC L 4.145.5 K- P 9/66
R6 0.65 0.20 SHEN 66 HBC ¢ N» PPODUCED 10766
ALMEIDA 65 PL 16 184 ALME 1DA, ATHERTON , BYER  DURNAN , FURSON+ /CAMBR R6 0.63 0.20 SHEN 66 HBC + NG Ne PRODUCED 10766
BRITISH 65 OXFORD CUNF BIRM, GLASGOV , IC—-LUNUON s MUNLCH» OXFURD JRUTH
DE BAERE 65 OXFORD SUPPL. 53 +LEBAISIEUX,DUFUUR,JUNGEJANS+ // CERN#BRUX RT = KV(1420) INTO (K OMEGA) / K PI (P41 (P1)
BARTSCH 66 PL 22 357 +DEUTS CHMANN , GRUTE JMORR I SON s+ // ABCL(IC)V R? 0.08 OR LESS SHEN 66 HBC 8760
BISHUP 66 PKL 16 1069 +GUSHAW, ERWIN, THUMP SUN s WALKER o WE ENBL //WE SC
DZ BAERE 66 BERK.CONF. = NC DE hAERr,DEBAISICUXsFILIPPAS+ // BRUX+CLRN R8 » KV(1420) INTO (K RHO) 7 (K P1) (P3)7(PL)
AND PRIVATE COMMUNICAT [UN BY B. JUNGEJANS R 0.09 ESS CHUNG 65 HBC + ( 3.9-4.2 PI- b B/66
SHEN 66 PRL 17 +BUTTERWURTH, FU, GOLDHABLKSy TR ILLING 7/ LRL RS 0.35 0.20 SCHREINGR 66 HBC 0 4.145.5 K- P 9766
ALSO SHLN BERKELLY CONF +8UI TERWURTH, FU, GULDHABERS, TRILLING // LRL
R eFOR 2+ NONET SU3 RATFS SEE E.G. GLASHOW,SOCOLUW, PRL 15,329(65)
cersvaren Eesses seNsesEse EEReTesEE EeRSESEEE EEEsRIENE BERSREEES ;
asnnsence seve sessessns seesseses BaxEBenss Seevesser tesRassse ersnes seses ceesene » .. . . . eeses
REFEKENCES FOR KV(142C)
KV (1420) 22 KV (1420,4P= ) 1=1/2
BADIER 65 PL 19 612 BADIER, DEMOUL 1N, GOLDBERG+/ /EP+ SACLY# LLEMAN
22 KV(1420) MASS (MEV) BRITISH 65 UXFORD CUNF BIRK, GLASGOW, IC~=LUNLON » MUNICH» CXF UKD ,RUTH
CHUNG 65 PRL 15 325 +CAHLy HARDY , HESS y JACUB'S s KIRZ 4 MILLER // LRL
Mo 1480.0 20.0 BRITISH 65 HBL - 6. k=P (K PI) 10/66 FOCARDI 65 PL 16 351 FUCARDI,MINGUZZI RANZI,SEKRA+ /HULOGNA+CLN
" 1402.0 8.0 BRITISH 65 HBC -0 3.5 K- P (K PI) 10/66 HAQUE 65 PL 14 338 HAQUE, SCUTTER + /////BIRMyIMP CUL+UXF+RUTH
M 1404.0 15.0 FOCARDI 65 HBC  -C 3. K- P (K PI) 10/66
M 21 1400.0 10.0 HAQUE 65 HBC - 3.5 K- P (K PI) 10/66 BARTSCH 66 PL 22 357 +CEUTS CHMANN#GRUTE +MURR I SON+ /// ABCLUIC)V
H 40 1440.0 BARTSCH 66 HBL - 10. K- P (K PI) BISHOP 66 PRL 16 1069 BISHUP . GOSHAW, ERWIN, THIMPSCN+ // WISCONSIN
" 35 1407.0 10.0 CRENNELL3 66 HBC . C 6. PI- P (K PI) 10/66 BRITISH 66 BERKELEY CONF.  BIRM+GLASGOR+LUNDUN( IC ) +PUNTCH+UXF ORI +RUTH
M 1390. 9.0 DC BAERL 66 HBC + 3.5 K+P (KU PI+) 10/66 CRENNEL3 66 BERKELEY CUNF +KALBFLEISCHyLAT, SCAKR s SCHUMANN+////// BNL 1,JP
M 1410. 20.0 40. DE CACRE 66 HBC + 3.5 Kew (Ke PIC) 10/66 DE BAEKE 66 BERK.CONF. ~ NC DE DAERE,DESAISIEUX,FILIPPASY // BRUX+CERN
" 1430.0 20.0 GEORGE 66 HBC G 5. K+ P (K PI) 10/66 DUBAL 66 BERKELEY CONF +BAPLYRL ¢ BR ICMAN,CHIKOVANI JMAGLIC+ // CEAN
M 1446.0 7.9 HARLY 66 HBC G 4. PL- P (K P1) 10/66 GEORGE 66 BERK.CONF. - NC +GOLDSCHMIDI=CLERMUNI#HLNR I+ /// CERi¢BRUX
" 1392.0 10.0 SCHREINGR 66 HBC 0 4.1+5.5 K= P tosee HARDY L 66 UCRL 16788 LYNLON M HAKDY (THESIS, BERKLLEY)  // LRL
; (K PD) SEE ALSO 65 PRL 14 401 HARLY, CFUNGy DAHL s HE S5, K1 Z yMILLER //// LRL
" 1390.0 30.0 SHEN 66 HBC  + ( 4.6 K+ P (K Pl) 10/66 SCHWEING 66  (PRLPRINT) SCHr E INGRUBER ¢ SIMP 5UNy AMMAR+ // ARGUNNE +1uw
" 1400.0 20.0 BADIER 65 HBC - 3. K= P (KePI) 10/66 SHEN 66 BERKELEY CONF +BUTTERmWURTH, FU, GOLDHABCRS, TETLLINS // LRL
Moo 1450.0 20.0 BRITISH 65 HBL - 6. K- (KePI) 10/66 ALSOU SHEN66 PRL 17 726 +BUTTERWURTHy FU, GOLDHABLKS, TRTLLING // LRL
M 1430.0 BRITISH =~ 66 HBC C 6. K- P {KePl) Ll0/66 ALSO 66 (PRIVATE CUMMUN)GERSUN GULDHABER 747 LRL
M - 1450.0 APPROX « SCHWEINGR 66 HBC U 4.145.5 K- P 10/66 .
(KaPI) srenen sssssesas we #ee wezsasses ansensEes @ sses sassesens wesmsesne
u 1430.0 10.0 SHEN 66 HBL + C 4.6 K+ P (K%PI) 10/66 wesees ssssesnae ces snssesece sessreses o e srresiess sessennes
M 1425.0 10.0 BISHOP 66 HBC + 3.5 K+ P 10766
M 1400.0 10.0 ouBAL 66 MMS - T-12 +- P 10766 KA (|e°o) 23 KA (180G, Jb= ) I = 1/2
(Ideogram belew) NAMED L BY BARTSCH+
U23 KA (1800) MASS (MEV)
M 80 1789.0 10.0 BARTSCH 66 HBL ~ 19.0 K- P 8/66
MEIGHTED AVERRGE =1411.06 +/- §.16 M e+ 35 1852.0 8.0 DUBAL 66 MMS = 12.0 K- P 8766
SCALE = 1.76 CHISQ = 40.0 CONLEV = .001
o-ep T Al 6 nns T
puBAL nn U23 KA (1800) WIDTH (MEV)
—_ BISHOP 66 HBC
+ SHEN 66 HBC L] 80.0 20.0 40.0 BARTSCH 66 HBL a/66
BRITISH 66 HBC w . 84.0 14.0 nNUBAL 66 MMS 8/066
r BADIER es w8 | ______
0.4 SHEN 66 HBC .
SCHUEINGR 66 HBC Mass and Width of KA( 1800)
HARDY €6 HBC .
GEDRGE 66 HBC The results of the two experiments can be sketched as
DE BRERE 66 HBC follows:
0.2k DE BRERE 66 HBC
- N CRENNELL3 66 HBC } L1 | BARTSCH 66 HBC
BRARTSCH 66 HBC
— HAQUE 65 HBC — 11 | DUBAL 66 MMS
o FOCARDI  6S HBC 1 R
R BRITISH 65 HBC T T T T T T T T T T T T
+
- <t < o o 1750 1800 1850 1900 MeV
o o o o o .
b3 Q b3 e S The total length of the bars is I'; the smaller hatch marks show
U(1420) MASS (hEW) - - . | the uncertainty in mass reported by the two groups. It can be
seen that the central ‘ialues, with the errors reported, are
inconsistent (XZ =4.9%), and accordingly the result of Dubal
et al. has been suppressed with an * until more data are ob-
22 KV(1420) WICTH (MEV) tained, at the suggestion of Bogdan Maglic. However the
w 140.0 20.0 BRITISH 65 HBC —C 3.5 K—P (K P1) 10/66 sketch shows that the results are not really as inconsistent as
" 150.0 50.0 BRITISH 65 HBC - 6. K-P (K PI} 10/66 suggested by the large value of XZ-
W 92.0 14.0 FOCARD] 65 HBC .
w - 21 160.0 HAQUE 65 HBC -
W 35 710. 30. 15. CRENNELL3 66 HBC 0 6.0 PI-P 10766
w 100.0 25.0 DE BAERE 66 HBC + 3.5 K+ P 10/66
L] 110.0 40.0 GEURGE 66 HBL 0 5.0 K¢ P 10766
W 61.0 24.0 HARDY 66 HBC 0 3.5-4.2 PI- P 9/66
W 124.0 25.0 SCHWEINGR 66 HBL U 4.145.5 K- P 9/66
W 75.0 25.0 SHEN 66 HBC 4.6 K+ P 8/66 WEIGHTED RUERAGE =92.25 +/- 6.79
W 105.0 30.0 BADIER 65 HBC 6/66 SCALE = 1.21 CHISQ = 14.7 CONLEV = 0.145
Ll A4 160.0 50.0 BRITISH 65 HBC - 6. K-P TU K« Pl 10/66 —-
W 96.0 10.0 BISHOP 66 HBC 6/66
L] 62.0 16.0 DUBAL 66 MMS - T7-12 K- P 9/66
e e (Tdeogran st tight) ___
0.6
22 KV (1420) PARTIAL DECAY MUDES
L KV(1420) INTO K P1 $10S 8 DUBAL 66 nns
P2 KV(16420) INTO K#(890) P1 u18s 8 A BISHOP 66 HBC
P3 KV(1420) INTO K RHO Stou 9 o.e BADIER 66 HBC
P4 KV(1420) INTO K OMEGA S10U 1 il — 66 HBC
PS KV(1420) INTO K ETA S1CS14 :gf‘:EINGR 66 HBC
...... HARDY 66 HBC
— GEDRGE 66 HBC
U22  KV(1420) BRANCHING RATIOS 0.2h DE BRERE 66 HBC
RI «  KV(1420) INTU (K PI)/TOTAL (P1)/T0TAL —— CRENNELL3 66 HBC
RL 0.37 0.19 BADIER 65 HBC 6766 1 FOCARDI 65 HBC
RL 0.33 0.07 BISHOP 66 HBC 6/66 BRITISH 65 HBC
R2 +  KV(1420) INTO (Ke(890) PI) / TUTAL (P2)/TUTAL
R2 0.4 0.14 BADIER 65 HBC 6766 0.q ot * v ot
R2 0.56 0.10 BISHOP 66 HBC 6/66 o o ° o P °
w o w o w
R3 - KV(1420) INTO (K RHU}/TUTAL (P3)/TUTAL - - ~ ~
R3 0.14 0.05 BADIER 65 HBC 6/66
R3 0.10 0.05 BISHOP 66 HBC 6/66 KU(1420) WIDTH (REV)




U23 KA (1800) PARTIAL DECAY MODES 24 K# 3/2 (1175) WIDTH (MEV)
Pl KA INTO K PI s118 9 M e 23 25.0 OR LESS WANGLER 64 HBC
L KA INTO K RHO : S11U 9 W e 15 35.0 10.0 MILLER 65 HBC PURDUE
] KA INTO Ke(890) PI S 9u18 L 50.0 BISHOP 66 HBC 6/66
P4 KA INTO K OMEGA S11U 1
[ KA INTO K PI PI S11S 95 9
P KA INTO Ke(1420) PI s 9u22
. REFERENCES FOR Ke3/2(1175)
WANGLER 64 PL 9 71 T P WANGLER,A R ERWIN,W D WALKER //WISCONS
U23 KA (1800) BRANCHING RATIOS MILLER 65 PL 15 74 MILLER,KOVACS:MCILWAIN,PALFREY +/// PURDUE
ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD ////7//111171117117 LRL--RVUE
RL e KA INTO (K P1)/TOTAL BARTSCH+ SEE NONE(LESS THAN .05). 8/66 FOR SLIGHT EVID. FOR KePI(1175) WITH I = 3/2 SEE BISHUP 66
BISHOP 66 PRL 16 1069 +GOSHAW, ERW IN, THOMP SON , WALKER » WE INBE //WISC [
R2 o KA INTO (K RHO)/TOTAL
R2 - 0.075 0.05 - BARTSCH 2 66 HBC = 10/66 .
esence
R3 e KA INTO (Ke(890) PI)/TOTAL ®
R3 0.35 0.12 BARVSCH 2 66 HBC - 10/66 K’ (1270) 25 X r201270,0p= ) I=
Ré e KA INTO (K OMEGA)/TOTAL BARTSCH+ PROBABLY SEE THIS MODE 8766 * EVIDENCE NOT YET COMPELLING, OMITTED FROM TABLE.
Re 0.10 0.03 BARTSCH 2 66 HBC - 10/66 . FOR COMPILATIONS + NEG. EVIDENCE, SEE ROSENFELD, UXFORD
. 1965 SUPPL., AND G. GOLDHABER, BERKELEY CONF. 1966.
RS ® KA  INTO 1 CHARGED/(3 Ch.+ 5 CH.) DUBAL 66 GIVE ABOUT 0.4. 8/66
25 K#(1270) MASS (MEV)
R6 e KA INTO (K PI PI)/(TOTAL) . (PS) /TOTAL
R6 0.40 0.15 BARFSCH 2 66 HBC - 10/66 "o 1270.0 20.0  1=3/2 BOCK 64 HBC
LIS 1270.0 I = 1/2 DE BAERE 66 HBC 3.5-5 K¢ P 10766
R7 & KA INTO (Ke(1420) PI) / TOTAL (P6) /TOTAL LI 1280.0 I = 172 SHEN 66 HBC  +0 4.6 K+P TO 3PI 10/66
R7 0.085 0.05 BARTSCH 2 66 HBC 10/66
25 Ke(1270) WIDTH (MEV)
NOTE ON KA (1800) - NEGATIVE EVIDENCE
LI 60.0 30.0 1=3/2 80CK 64 HBC
NUMBER OF ACCEPTED 4C EVENTS / NUMBER OF KA (1800) Noe 200.0 I = 1/2 DE BAERE 66 HBC 3.5-5 K+ P 10766
REACTION P K-PI+PI- P KO PI-PIO N KO PI+PI- P K-OMEGA W 100.0 20.0 I = 1/2 SHEN 66 HBC  +0 4.6 K+P TO 3PI 10/66
BARTSCH 66 10 K- P 999 / 35 425 /7 35 - 40 /7 10 ——
BGLMOR 66 6 K- P - 1150 / 0 740 / C -
. 25 Ke(1270) PARTIAL DECAY MODES
sessse ssscscses ssessssse
PL K#(1270) INTO K PI s11S 9
REFERENCES FUR KA(1800) P2 K#(1270) INTQ K=(890) PI u18s 9
P3 Ke(1270) INTO K RHO s 9
BARTSCH 66 PL 22 357 DEUTSCHMANN, GROTE,MORRISON.+  /7ABCLIIC)V
BARTSCH2 66 BERKELEY CONF.  BARTSCH ET AL, QUOTED BY GULDHABER,MESON REVIEW = -
BSLMOR 66 BERKELEY CONF.  BIRM+GLASGOW+LUNDON( ', +MUNICH+DXFORD+RUTH .
DUBAL 66  BERKELEY CONF +BAKEYRE, BRICMAN, CH(KOVANI ,MAGLIC+ // CERN 25 - K#(1270) BRANCHING RATIOS
essecs RL » K#(1270) INTO (K P1) / (Ke(890) PI) (P1)/(P2)
essnse 2 . RL = 0.8  OR LESS SHEN 66 HBC 10/66
K:/t (1175) 24 ke /2 (1175,9p= ) 1 = 3/2 secsne
EVIDENCE NOT YET COMPELLING, UMITTED FROM TABLE. REFERENCES FOR Ke(1270)
. FOR COMPILATIONS + NEG. EVIDENCE, SEE ROSENFELD, UXFORD
- 1965 SUPPL.. BOCK 64 PL 12 65 BOCK, FRENCH, K INSON , BADIER+//CERN+PAR+ LOND
. BISHOP 66 SEES SLIGHT EVIDENCE FOR [=3/2. ROSENFEL 65 OXFORD CONF 58 A H ROSENFELD ////1/117111111/11 LRL--RVUE
GOLDHABE 66 BERKELEY CONF G.GULDHABER, SAMIOSsASTEER » SHEN, LAT. MESON REVIEW
24 K» 3/2 (1175) MASS (MEV) DE BAERE 66 BERKELEY CONF DE BAERE,DEBAISIEUX, DUFUUR+/BRUXELLE S+CERN
SHEN 66 BERKELEY CONF +BUTTERWORTH, FU, GOLDHABERS, TRILLING // LRL
M e 23 1175.0 WANGLER 64 HBC
N = 15 1160.0 10.0 MILLER 65 HBC PURDUE wesees .
LI 1180.0 BISHOP 66 HBC  SUGGEST [=3/2 6/66 .

DATA ON BARYON RESONANCES

CODE EVENTS QUANTITY ERROR+ ERROR- REFERENCE YR TECN SIGN COMMENTS DATE PUNCHED
ABOVE

BACKGROUND ———mmeceeeeeae— 61 N®#1/72(1400) PARTIAL DECAY MODES  ----—---—---——-——
. Pl Nel/2(1400) INTO PI N S 8S16
N ANY SYMBOL IN COLUMN 8 INDICATES DATA IGNORED BY AVERAGING PROGRAMS P2 N#1/2(1400) INTO N SIGMA (SIGMA MESON) Sleu 7
P3 N®1/2(1400) INTO N®3/2(1236) PI uels 8
('40 s=s==e———-------— 61 N®1/2(1400) BRANCHING RATIOS mmemmmmsees—mmeee e
N 0) 61 Ne1/2(1400, JP=1/24) I=1/2 P11 RL N®1/2(1400) INTO (PI N)/TOTAL (P1)/TOTAL
R1 . BAREYRE 65 RVUE 1/66
WHETHER THE BUMP NEAR 140C MEV SEEN IN INELASTIC PP RL N =~ 0.60 LOVELACE 66 RVUE SEE NOTE ON MASS 9/66
SCATTERING IS A RESONANCE OR A KINEMATIC EFFECT IS A
SUBJECT OF DEBATE. SEE GELLERT 6¢ FOR THE VIEW THAT R2 N®1/2(1400) INTO (N SIGMA)/TOTAL (P2) /TOTAL
IT IS A KINEMATIC EFFECT -- SEE ALMEIDA 66 FOR THE OPPOSITE VIEh. WE R2 DOMINANT INEL DECAY LOVELACE 66 RVUE 9/66
LIST BUT STAR RESULTS OF PP SCATTERING EXPERIMENTS. PHASE-SHIFT ANAL- .
YSES APPEAR TO GIVE BETTER EVIDENCE FOR A RESONANCE IN THIS REGION. sssvas
HOWEVER THAT DOESNT END THE PROBLEM. THE RESONANT ENERGY IS PROBABLY
NOT WHERE THE P11 AMPLITUDE BECOMES PURE IMAGINARY BUT RATHER SOMEWHAT REFERENCES -— Ne#1/2(1400)
LOWER WHERE THE AMPLITUDE VARIES MOST RAPIDLY. SEE THE NOTE ON THE
N#1/2(1400) FOLLOWING THE LISTINGS. (THE AUTHORS OF THE PHASE-SHIFT COCCONI 64 PL 8 134 +LILLETHUN, SCANLON,STAHLBRANDT, +  //CERN
ANALYSES ARE NOT RESPONSIBLE FOR THE NUMBERS WE DEDUCE FROM THEIR WORK.) ADELMAN 64 PRL 13 555 S L ADELMAN //CAMBRIDGE (CERN)
ANKENBRA 65 NC 35 1052 ANKENBRANDT » CLYDE s CORKyKEEFE yKERTH o4+ //LRL
Dttt 61 Ne1/2(1400) MASS (MEV) BELLETTI 65 PL 18 167 BELLETTINI,COCCONI,DIDDENS, + //CERN
X ANDERSON 66 PRL 16 855 +BLESER, COLLINS,FUJII, + //BNLCARNEGIE
M. 1400.0 APPROX COCCONI 64 CNTR + PP 3.6-12 BEV/C BLAIR 66 PRL 17 789 +TAYLORy CHAPMAN, ¢/ /HARWELL s QUEENMARY R THFD
LI 1425.0 APPROX ADELMAN 64 HBC + K-P 1.45 BEV/C 7/66 GELLERT 66 PRL 17 884 +SMITH,WOJSCICKI,COLTON, SCHLEIN,+//LRL,UCLA
L) . 1430.0 APPROX ANKENBRAN 65 CNTR + PP 7.1 BEV/C 7/66 ALMEIDA 66 BERKELEY CONF +RUSHBROOKE, + //CAVND SH yHAFBURG
M . 1400.0 APPROX BELLETTIN 65 SPRK + PP,D 10-26 BEV/C 7/66 ROPER 65 PR 138 B190 LD ROPER,RM WRIGHT,BT FELD //LRL-LVMR,MIT I1JP
L 1405.0 15.0 ANDERSON 66 SPRK + PP 6-30 BEV/C 9/66 BAREYRE 65 PL 18 342 +BRICMAN, STIRLING, VILLET //SACLAY 1JP
M. 1410.0 15.0 BLAIR 66 CNTR + PP 2.8-7.9 BEV/C 9/66 BRANDSEN 65 PR 139 B1566 +ODUNNELL, 2 sRTHFD 1JP
M . 1450.0 . ALMEIDA 66 HBC + PP 2PI 10 BEV/C 9/66 LOVELACE 66 BERKELEY CONF C LOVELACE //CERN 1JP
" . 1380.0 ROPER 65 RVUE PHASE-SHIFT ANAL 9/66
L] 1400.0 BAREYRE 65 RVUE PHASE-SHIFT ANAL 7/66 PAPERS NOT REFERRED TO IN DATA CARDS.
" . 1370.0 . BRANDSEN 65 RVUE PHASE-SHIFT ANAL 9/66
L] N 1471.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66 BAREYRE 64 PL 8 137 +BRICMAN,VALLADAS,VILLET, + //SACLAY,CAFN 1IJ
N WHERE THE AMPLITUDE IS PURE IMAGINARY. DONT HAVE ARGAND DIAGRAM ADELMAN 65 PRL 14 1043 S L ADELMAN //CAMBRIDGE (CERN)
TO GET POINT OF FASTEST VARIATION. DALITZ 65 PL 14 159 R H DALITZ, R G MOORHOUSE //0XF yRTHFD
== DALITZ 65 REVIEWS EARLY PHASE-SHIFT-ANALYSIS RESULTS (AND DISCUSSES
—m=mee—meee-———-= 61 N#1/2(1400) WIDTH (MEV) WHETHER THEY IN FACT REQUIRE THE EXISTENCE OF A RESONANCE).
FRIDMAN 66 PL 23 386 +MAURER) MICHALON, + //STRASBOURG yHEIDEL
Wo. 200.0 APPROX BELLETTIN 65 SPRK + 1/66 DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACE //CERN 1JP
LI 180.0 50.0 ANDERSON 66 SPRK + 9/66 ~- NUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.
L] - 125.0 20.0 BLAIR 66 CNTR + 9/66
] 210.0 BAREYRE 65 RVUE 1/66 sscsas
W N 204.0 LOVELACE 66 RVUE SEE NOTE ON MASS 9/66 sssose



23

62 Ne1/2(1518, JP=3/2-) I=1/2 o013

N (1518)
WE LIST MASS, WIDTH, AND ELASTICITY FROM PHASE-SHIFT
ANALYSES ALONtE. THE PROXIMITY OF THE PL1 AND S11 STATES
MAKES THt CETERMINATION OF THE D13 PARAMETERS FRUM LESS
SOPHISTICATED METHOCS (SUCH AS BUMPS IN TOTAL CRUSS SECTIONS OR INVARIANT
FASSES) SUBJECT TU ERROR. FOR REFERENCE TO SUCH EARLIER DETERMINATICNS,
SEE THE LAST EDITION (RMP 37, 633, 1965).

e ittt 62 N#1/2(1518) MASS (MEV)
M . 1536.0 RUPER 65 RVUE PHASE-SHIFT ANAL 9/66
M 1535.0 BAREYRE 65 RVUE PHASE~SHIFT ANAL 9/66
M - 1530.0 BRANDSEN 65 RVUE PHASE-SHIFT ANAL 9/66
M 1519.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL 9/66
S msss————— - 62 N#172(1518) WIDTH (MEV)
L 110.0 BAREYRE 65 RVLE 9/66
Ll . 111.0 BRANDSEN 65 RVLE 9/66
L 102.0 LOVELACE 66 RVLUE 9/66
e mmssmm———————— 62 N#1/2(1518) PARTIAL DECAY MODES ~ =—---~==-==---- —————
P Nel/2(1518) INTO PI N S 8Sle
P2 A#1/21(1518) INTO N#3/2(1236) PI LBlS 8
P3 N®1/2(1518) INTO N P1 P1 S16S 85 8
P4 A#1/2(1518)+ INTO NEUTRON PI+ S17s 8
PS5 N®1/2(1518)+ INTO PRUTUN PIL+ PI- S16S 8S 8
----------------- 62 Ne1/2(1518) BRANCHING RATIUS B bt
R1 Ne1/2(1518) INTO (PI1 N)/TOTAL (P1)/TUTAL
R1 0.60 BAREYRE 65 RVUE 9/66
R1L » 0.6 BRANDSEN 65 RVLE 9/66
R1 0.72 LOVELACE 66 RVLE 9/66
EXPERIMENTS DISAGKEE ABOUT WHLTHER THE N P1 P1 MODE IS MAINLY Ne3/2(1236)
Pl. IN ANY CASE THE MEASUREMENTS OF THE INELASTIC BRANCHING RATIOS ARC
MODEL DEPENDENT AND OUGHT NOT BE TAKEN AS MORE THAN QUALTTATIVE INDICA-
TIONS CF TRUTH. CNLY OLSSUN 66 AND KIRZ 66 DEFINITELY ASSOCIATED THE
CBSERVEC EFFECT WITh THE Cl3 WAVE.
R2 Ne#1/2(1518) INTO (N#3/2(1236) PI1)/TOTAL (P4} /TOTAL
R2 DOMINANT INEL CECAY OLSSUN 66 RVUE PI P TO P1 PI N 9/66
R2 0.20 0.05 KIRZ 66 HBC C ASSUMING R1=0.72 9/66
R3 N®1/2(1518) INTO (N PL)/(N PI PI) {P1)/(P3)
R3 1.25 0.44 0.71 A-BURELLI 66 HBC G PHBAR P 5.7 BEV/C 9/66
R& k'l/21l5lé) INTO (N®#3/2(1236) PI)/IN PI PI) (P2)1/(P3)
R& 0.00 0.09 A-BORELLI 66 HBC 9/66
RS N#1/2(1518) INTO (NEUTRON PI+)/(P PI+ PI-) (P4) /(P5)
RS 0.77 0.45 ALEXANDER 66 HBC + PP 5.5 BEV/C 9/66
sscens ansencuce . - suseseses Bssesnuss sessssess
REFERENCES -- N#1/2(1518)
RUPER 65 PR 138 B190 LC ROPERyRM WRIGHT,BT FELD //LRL-LVMR,NMIT [JP
BAREYRE 65 PL 18 342 + BKICMAN, STIRLING, VILLET //7SACLAY 14P
BRANDSEN 65 PR 139 Bl566 +0UCNNELL, MOORHUUSE //DURHAM,RTHFD 1JP
OLSSCN 66 PR 145 1309 M G ULSSUN, G B YODH //w1SC,MD
ALLES-BC 66 NC (SUBMITTED) ALLES-BURELL I, FRENCH,FRISK,MICHEJDA //CERN
LOVELACE 66 BERKELEY CONF C LOVELACE //CERN L1JP
ALE XANDE 66 BERKELEY CONF ALEXANDER, BENARY ,CZAPEK s+ //WEIZMANN(CERN)
KIRZ 66 PRIVATE COMM J KIRZ //LRL
-~ NUMBER EXTRACTEC FRUM CATA CISCUSSED IN KIRZ 63.
PAPERS NUT REFERRED TU IN DATA CARDS.
SEE LAST ECITION (RMP 37, €33, 1965) FUR EARLY REFERENCLCS.
KIRZ 63 PR 130 2481 J KIRZy J SCHWARTZ, R D IRIPP //LRL
CROUCH 65 DESY CONF IT 21 4+ //BRUWN,CEA,HARVARD ¢ MIT,PADUVA,WE I ZMANN
DERADO 65 ATHENS CONF 244 +KENNEY ) LAMSA, + //NCTRE DAME ,KENTUCKY
MERLC 66 P RCY SOC 289 489 J P MERLO, G VALLADAS //SACLAY
-=- THE ABCVE PAPERS DISCUSS INELASTIC CHANNELS NEAR THE RESUNANCE.
DONNACHI 66 BERKELEY CONF CONNACHIE, KIRSOPP, LEA, LOVELACE //CERN 1P

NUMBERS OF LOVELACE 66 ARE BASEC UN THIS PHASE-SHIFT ANALYSIS.

e sssmEsnEe messemmss
weus wsann . wessnenes

RSN SEENAGNEE TEENIEIRE SEEESINEE SEBCEERES B
%esves suenamase s wnesase eees w

N (1570)

63 N*1/2(157C, JP=1/2-) 1=1/2 S11
SEE NCGTE IN MAIN TEXT ON S—-WAVE BLMPS NEAR THRESHOLD.
63 Nel/2(1570) MASS (MEV)
L L3 1519.0 HENDRY 65 RVUE ETA N + S11 PIL N
L] 1570.0 MICHAEL 66 RVUE FITS BAREYRF SI1
M N 1557.0 OR 1565.0 UCHIYAMA- 66 RVUE FITS N ETA DATA
N FITTING GIVES TWO SULUTIONS. PROUBLEMS MATCHING PI P PHASE SHIFTS.
M K 1561.0 LOVELACE 66 RVLUE PHASE-SHIFT ANAL
K AS GIVEN. WITHOUT ARGANLC L1AGRAM WE DUNT KNOw HUW DETERMINED.
B it 63 Nal/2(1570) WIDTH (MEV)
L] . 130.0 HENCRY 65 RVUE
L] 130.0 MICHAEL 66 RVUE
W N 156.0 CR 144.0 UCHIYAMA- 66 RVLE SEE NOTE ON MASS
W K 180.0 LOVELACE 66 RVLE SEE NUTE ON MASS
- -— 63 N#1/2(1570) PARTIAL DECAY MODES  --=----—========-=
PL N#1/2(1570) INTO PI N S 8516
P2 N#1/2(1570) INTO N ETA S17S14
P3 N®#1/2(1570) INTO N PI1 PI S16S 8S 8

- 63 N#1/2(1570) BRANCHING RATIOS

R1 A®#1/2(1570) INTO (P N}/TOTAL (P1)/TOTAL

RL «69 HENDRY 65 RVUE

R1 0.32 MICHAEL 66 RVUE

RL N 0.71 OR 0.28 UCHIYAMA- 66 RVUE SEF NUTE ON VMASS
Rl K 0.40 LOVELACE 66 RVUE SEE NUTE ON MASS
R2 N#1/2(1570) INTO (N ETA)/TOTAL (P2)/10TAL

R2 DOMINANT INEL DECAY HENDRY 65 RVUE

R2 0.68 MICHAEL 66 RVUE

R2 N 0.29 CR 0.71 UCHIYAMA- 66 RVUE SEE NOTE ON MASS
R3 N®1/2(1570) INTO (N PI P1)/TOTAL (P3)/T0TAL

R3 SMALL TRACE LOVELACE 66 RVUE

B SEEESNERS FESSARLES EREAEESNE TENERESEE RIEIRLISAR EREENEARE

9/66
1766
9766

9/66

9/66
1/66
9/66
9/66

9/66
9/66
9/66
/66

9/66
9/66
9/66

9/66

REFERENCES -- Ne#1/2(157C)

A W IHENCRY, R G MOORHOUSE //RTHEL
~ANALYSIS RESULTS ANC PI- P TO ETA N

HENDRY 65 PL 18 171

~- REVIEWS EARLY PHASE-SFI

EXPERIMENTS. WE TAKE NUMBERS FROM THE SOLUTION ULSING BRANDSEN 6%.
BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET //SACLAY 1JP
MICHAEL 66 PL 21 93 C MICHAEL /1CXF
UCHIYAMA 66 PR 149 1220 F UCHIYAMA-CAMPBELL, R K LOGAN 2/71LL 1P
LOVELACE 66 BERKELEY CONF C LUVELACE J/CERN 1JP
PAPERS NUT REFERRED TO IN DATA CARCS.
BULCS 64 PRL 13 486 + //BROWN , BRANDE I SyHARVARD yMI T,PADUVA |
RICHARDS 66 PRL 16 1221 4CHIU) EAND Iy HELMHOLZ yKENNEY s+ //LRL,HAWALL 1J
-- BULOS 64 AND RICHARCS 66 ARE EXPERIMENTS UN PI- P TU ETA N NEAR
THRESHOLD. THEY ARE IN SOME DISAGREEMENT.
BRANDSEN 65 PR 139 BlY66 +COUNNELL, MOORHOUSE //DURHAV 4RTHFD 1JP
—- BASIS OF NUMBERS WE QUOTE FRUM HENDRY 65.
PREPOST 65 DESY CONF Il 152 R PREPUST, D LUNDQUIST, © QUINN //STANFCRD
BACCI 66 PRL 16 157 +PENSQ, SALV INIyMENCUCCINI, +//KOME sFRASCATI

PREPOST 65 ANC BACCI 66 ARE EXPERIMENTS ON ETA PHOTUPRUDLCTION NEAR
THRESHOLD.
THE FCLLOWING THREE ARE ANALYSES OF ETA PRUDUCTION NEAR THRCSHOLD --

DOBSCN 66 PR 146 1022 P N DOBSON //HAWAT L
MINAMI 66 PR 147 1123 S MINAMI //CSAKA
BALL 66 PR 149 1191 J S BALL . 7/7uCLA
DONNACH1 66 BERKELEY CONF CONNACHIE, KIRSUPP, LEA, LOVELACE //CERN 1JP

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

asenss scessanen sssscssas
asssas . 3

N (1670)

ceseusans essssenes
aasssees Beeessens eessssens

64 Nel/2(1€670, JP=5/2-) 1=1/2 o015

UNTANGLEC FRUM THE 1688 MEV BUMP BY DUKE 65 AND PHASE-
SHIFT ANALYSES. SEE THE NOTE ON THE Nel/2(l688).

64 Nel/2(1670) MASS (MEV)

L] - 1674.0 DUKE 65 CNTR Pl+- P EL USIG,P
M 1690.0 HAREYRE 65 RVUE PHASE~SHIFT ANAL
M . 1650.0 APPROX BRANDSEN 65 RVUE PHASE-SHIFT ANAL
M 1652.0 LOVELACE 66 RVUE PHASE-SHIFT ANAL
——————— S g 64 N#1/2{167C) WIDTH (MEV)
w . 100.0 DUKE 65 CNTR -
L] 150.0 BAREYRE 65 RVLE
134.0 LOVELACE 66 RVLE
B ittt 64 N»1/211670) PARTIAL DECAY MODES
P1 N#1/2(1670) INTO PE N S 8Slé
P2 Ne1/2(1670) INTO N ETA S17S14
P3 N#1/2(1670) INTO LAMBLCA K S18S11
P& A®1/72(1670) INTO N®3/2(1236) PI L8lS &8
B il 64 N#1/2(1670) BRANCHING RATIUS  =—==—==-=----==——-----
Rl N#1/2(1670) INTO (Pl N)/TOTAL (PL)/TOTAL
R1 = 0.42 DUKE 65 CNTR
R1 0.41 BAREYRE 65 RVUE
RlL = 0.52 BRANDSEN 65 RVUE
Rl 0.40 LOVELACE 66 RVLE
SEE NCTE PRECECING THE Nel/2(1688) INELASTIC DECAY MUDE MEASLREMENTS.

ane o

ssnnes ssenas sennsnane

.

aee *a assessses sens

REFERENCES —= N#1/2(1€7C)

DUKE 65 PRL 15 468 +JUNES,KEMP ¢ MURPHY ,PRENTICE, + //RTHFC,UXF [JP

BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET //SACLAY 1JFP

BRANDSEN 65 PL 19 420 +CDONNELL, MOORHUUSE //DURHAV 4RTHFD 1JP

LOVELACE 66 BLRKELEY CCNF C LOVELACE //CERN 1JP
PAPER NDT REFERREDC TO IN DATA CARDLS.

DONNACHI 66 BERKELEY CONF DCNNACHIE, KIRSOPP, LEA, LOVeLACL //CERN 1JP

== NUMBERS OF LUVELACE 66 AKE BASED ON THIS PHASE-SHIFT ANALYSIS.

srssss scesns
sessee vasees

N (1688)

NEREREEES SeNERELEN eEREREERE SesEEERRE

65 Nel/2(1€88, JP=5/2+) I=1/2 F15
WE LIST MASS, WIDTF, AND ELASTICITY FROM PHASE-SHIFT
ANALYSES ALONE. ThE PROXIMITY OF JHE Ul5 ANu S11 STATES
MAKES THE CEIERMINATION GF THt F15 PARAMETERS FROM LESS
SOPHI'STICATED METHOODS (SUCH AS BUMPS IN TGTAL CROSS SECTIONS) SLBJECT TC
SERICUS ERRCR. FOR REFERENCE TO SUCH EARLY DETERMINATIONS, SEE THE LAST
EDITICN (RMP 37, 633, 1965).

N#l1/2(1688) MASS (MEV)

- 65

M - 1688.0 APPRUX DUKE 65 CNTR Pl+=- P EL DSIG,P
M 1695.0 BAREYRE 65 RVUE PHASE-SHIF1 ANAL
M . 1680.0 BRANDSEN 65 RVUE PHASE SHIFT ANAL
M 1672.0 LOVELACF 66 RVLE PHASE-SHIFT ANAL
-------- ————————— 65 N#1/2(1683) WIDTH (MEV)
W - 100.0 DUKL 65 CNTR VERY ENCRGY DEP
W 120.0 BAREYRE 65 RVUE
W 104.0 LOVELACE 66 RVUE
e s s emm e ————— 65 Ne#1/2(1688) PARTIAL DECAY MNDLS
Pl Ne#1/2(1688) INTO PI N S 8sle
P2 N#1/2(1688) INTO N ETA SL7S14
P3 Ne#1/2(1688) INTO LAMBCA K S18S11
P4 Ne1/2(1688) INTO Ne3/72(1236) P1 LE1S 8
PS5 Ne1/2(1688) INTU N PIPI S16S ¥S
P6 Ne1/2(1688)¢ INTO NEUTRON PIl+ S171s 8
P7 N#1/2(1688)+ INTO PRCTON Pl+ PI- S16S 8S ©
P8 Nel/2(1688)+ INTO N#3/2(1236}++ PI- L81s 8
----- - s mmem——— 65 Ne®1/2(1688) BRANCHING RATIUS ==
Rl Ne#1/2(1688) INTO (PI N)}/TOTAL (P1)/TOTAL
RlL 0.80 DUKE 65 CNTR
Rl 0.62 BAREYRE 65 RVUE
R1 . 0.61 BRANCSEN 65 RVLE
Rl 0.66 LOVELACE &6 RVUE
WE LIST MEASUREMENTS OF THE INELASTIC DECAY MODES OF THE 1688 MEV BUMP.

SUCH MEASUREMENTS HAVE NOT UNTANGLED THE D15 AND FL15 (AND POSSIBLE SL1)
COMPCNENTS. IT IS CLEAR THAT BOTF D15 AND F15 DECAY ALOT INTG N PL Pl.
THERE IS SOME DISAGREEMENT ABUUT WHFTHER THIS IS DUMINATED BY Ne3/2(1236)
PI. IN ANY CASE THE MEASUREMENTS OF THE BRANCHING RATIU TO THIS FINAL
STATE ARE MCDEL CEPENCENT ANC OUGKT NOT Bt TAKEN AS MORF THAN WLALITATIVE
INDICATIONS CF TRUTH.

1766
7/66
7/66
9/66

7/66
9/66
9/66

7/66
/66
9766
9/66

SEEENEEEE SEECERENE FNREEOINE HESEININE SEANSINEL SEERSBELS

1/66
7/66
7/66
9766

7/66
9/66
9766

17606
9766
9/66
9/66



Rr2 Nel/2(1688) INTU (N ETA)/TOTAL (P2)/TOTAL
R2 0.025 OR LESS KRAEMER 64 DBC + PI+D 1.23 BEV/C
R2 0.042 CR LESS (95PC CL) A-BORELLI €6 HBC + PBAR P 5.7 BEV/C
R3 Nel/72(1688) INTO (N ETAM/(PI N} (P2)/(P1)
R3 0.027 OR LESS HEUSCH 66 RVUE + PIC, ETA PHOTC
Ré& Nel1/2(1688) INTO (LAMBCA K)/TUTAL (P3)/TUTAL
R4 0.013 CR LESS (95PC CL) A-BORELLI 66 HBC + .
RS Ne®1/2(1688) INTO (N PI)/(N PI PI) (PL)/(P5)
RS 1.25 CR LESS (95PC CL) A-BORELLI 66 HBC +
R6 N®1/2(1688) INTO (Ne3/2(1236) PLI/IN PI PI) (P4) /(PS5
R6 NO EVICENCE A-BURELL1 66 HBC +
R7 Nel/2(1688) INTO (NEUTRUN PI+)/(P PI+ PI-) (Pe)/(P7)
R7 0.67 0.04 ALEXANDER 66 HBC + PP 5.5 BEV/C
R8 N#1/2(1688) INTO (N#(1236)++ PI-)/(P PI+ PI-) (PB)/(PT)
R8 0.7 0. ALEXANDER 66 HBC +
" R8 T 1.0 0.3 ALMEIDA 66 HBC + PP 10 BEV/C

ssscen seee

® sesssssss ssssassas eesResss BEssssese

REFERENCES -~ N#1/2(1688)

9/66
9766

9/66

9/66

9/66

9/66

9766

9/66
9/66

N (2650) 72 ns1/7212650, Jp=11/2-) 1=1/2

FOR JP ASSIGNMENT SEE RARGER 66 AND NUTE AFTER LISTINGS.

72 Ne1/212850) MASS (MEV)
Mo 2700.0 ALVAREZ 64 CNTR Pl PHUTOPROD
Mooe 2600.0 APPROX WAHLIG = 64 SPRK C PI-P CH EX
M 2660.0 HOHLER 64 RVUE  DATA + DISP REL
“ 2649.0 10.0 CITRON 66 CNTR  PI+- p TOTAL
------- sme—oo= 72 Ne1/2(2650) WIDTH (MEV)
W 100.0 ALVAREZ 64 CNTR'
W 200.0 HOWLER 64 RVUE

360-0 20.0 CITRON 66 CNTR

cmmmecmm-ee-=—=== 72 Ns1/2(2650) PARTIAL DECAY MODES  --------= PR
Pl Ne1/2(2650) INTO PI N s 8si6
P2 Ne1/2(2650) INTO LAMEDA K s18s11
O — 72 Ne1/72(2650) BRANCHING RATIOS  —mmm—mm==mmmmmmommmme
Rl N#1/2(2650) INTO (PI N)/TOTAL (PLI/TOTAL
RL 0.0703  0.0045 CITRON 66 CNTR  ASSUMING J=11/2

SRNBEE RNSITERAE FERESENEE SRIUIETLE FIANUSIEN SHSNERINE SHILIENES SEEREREL

7/66

7/66
7766

7766

KRAEMER 64 PR 136 B496 “MACANSKY 4 //J HOPKINS,NWESTERN,wOODSTUCK L
DUKE 65 PRL 15 468 +JONES , KEMP s MURPHY ,PRENTICE, + //RTHFD'yUXF [JP REFCRENCES -= N#1/2(265C)
BAREYRE 65 PL 18 342 * + BRICMAN, STIRLING, VILLET 7/SACLAY 1P
BRANDSEN 65 PL 19 420 +ODGNNELL, MOORHOUSE J/DURHAM RTHED T3P ALVAREZ 64 PRL 12 710 +BAR=YAM,KERN,LUCKEY ;OSBORNE, + //MIT,CEA
LOVELACE 66 BERKELEY CONF C LOVELACE JCERN 139 WAHLIG 64 PRL 13 103 +MANNELL 1, SODICKSON,FACKLER s WARD, + //P1T
HEUSCH 66 PRL 17 1019 C A HEUSCH, C Y PRESCOTT, R F DASHEN //CIT HOHLER 64 PL 12 149 G HUFLER, J GIESECKE J/KARLSRUHE 1
ALLES-BC 66 NC (SUBMITTED)  ALLES—BURELL [, FRENCH,FRISK,MICHEJCA //CERN CITRON 66 PR 144 1101 +GALBRAITH,KYCIA,LEUNTIC,PHILLIPS, + //BNL 1
AUMEIDA 66 BERKELEY CUNF +RUSHBROOKE, + 7/CAVND SH DE SY (CERN) BARGER 66 PRL 16 913 V BARGEK, D CLINE 7IWISC P
ALE XANDE 66 BERKELEY CUNF ALEXANDER, BENARY,CZAPEK o+ //ht 1 ZMANN (CERN)
CEBE sRsesssse BeeReNaRE Sesbesses besmecure FEEITEEEE Eesissver
PAPERS NUT REFERRCD TU IN DATA CARDS. veee ) corbesene sestesnne sesseners
SEE LAST ECITION (RMP 37, €33, 1965) FOR EARLY REFERENCES.
N (3030) 5 wav203030. sp=1572-) =172
CROUCH 65 DESY CONF I1 21  + //BRUWN,CEA,HARVARD,MIT,PADUVA ,WE [ ZMANN
DERADU 65 ATHENS CONF 244  +KENNEY,LAMSA, + //NGTRE DAME JKENTUCKY EVIDENCE FOR EXISTENCE NUT CUMPLETELY CONCLUSIVE. FCR
MERLC 66 P RCY SOC 289 489 J P MERLU, G VALLADAS //SACLAY JP ASSIGNMENT SEL BARGER €6 AND NOTE FOLLOWING LISTINGS.
-~ THE ABCVE PAPERS CISCUSS INELASTIC CHANNELS NEAR THE BUMP.
DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVELACE  //CERN 1JP ecmmecccecem 73 Ne1/203030) MASS (MEV) == ==mmmmmmmmmmmmmmmmm e e -
-~ AUMBERS OF LOVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.
" 3080.0 HOHLER 64 RVUE  DATA + DISP REL  7/66
ceeter seeEEEAes EREEEREEE EESSesees ssesesane BeseReies Eeessenes EReresEOE M 3030.0 CITRON 66 CNTR  Pl4- P ICTAL 1706
eeaeer Beesemmes EEEEEEEEE BEEEEAEEE smamsssam ReRSEEEEs SECSRENES PesseRERe
————- e 73 Ne1/203030) WIDTH (MEV)
N(I1700) 66 ners201700, JP=1/2-) =172 sit
: W 400.0 CITRON 66 CNTR 1/66
EXISTENCE NOT CONCLUSIVE. SEE LUVELACF 66.
----------- ——-=== 73 N«1/2(3030) PARTIAL DECAY MODES  ===m-mm=m-=--==-m=
66 Nel/2(1700) MASS (MEV)
P Ne1/213030) INTU P1 N s 8S16
[ 1695.0 BRANDSEN 65 RVLE  PHASE-SHIFT ANAL 9/66
" 1700.0 MICHAEL 66 RVULE  FITS BAREYRE SLL  7/66 - 73 Ne1/2(3030) BRANCHING RATIOS
B i 66 N#1/2(1700) WIDTH (MEV) R1 Ne1/2(3030) INTO (PI N)/TOTAL . (P1)/TOTAL
R1 0.0070 CITRON 66 CNTR  ASSUMING J=15/2  7/66
W 240.0 MICHAEL 66 RVUE /66
mmeme—m—ci--oo- 66 N172(1700) PARTIAL DECAY MODES - eaksws mesEtAAEs SeEENEEEE NESESEREE SESesTIIE GEETEEERE 8
P N*1/2(1700) INTU P| N s 8sle REFERENCES -= N+1/2(3C3C)
P2 Ne1/2(1700) INTO N ETA 517514
P3 Ne1/2(1700) INTO LAMEDA K stesil HOMLER 64 PL 12 149 G HOMLER, J GIESECKE //KARLSRUNE 1
. CITRON 66 PR 144 1101 +GALBRAITH,KYCIA,LEUNTICsPHILLIPS, + //BNL 1
i == 66 N#1/2(1700) BRANCFING RATIOS —=-----o-comoooo—m oo BARGER 66 PRL 16 913 V BARGER, D CLINE //WlsC P
RL N#1/2(1700) INTO (P1 N)/TOTAL (P1)/T0TAL seesss swesnseee voensnven ava serresEes sessseses sessersss sresmessn
=1 1.0 APPROX MICHAEL ~ 66 RVUE 1766 | sreses eese [ 5 essrannac seseesess suensesss sesseeres
N . . N, (3245) 70 nes203248, ap=
REFERENCES -— N+ 1/2(170C) EXISTENCE ONLY TENTATIVE. 1-SPIN NOT DETERMINED BUT
NARKOW WICTH PRECLUDES IDENTIFICATION WITH Ne3/2(3230).
BAREYRE 65 PL 18 342 + BKICMAN, STIRLING, VILLET 7/5ACLAY 1JP GMITTEC FROM TABLE.
BRANDSEN 65 PL 19 420 +UDUNNELL, MONRHOUSE 7DURHAM RTHFD 13P
MICHAEL 66 PL 21 93 C MICHAEL D20 (S —emoo= 74 Nw 72(3245) MASS (MEV)
LOVELACE 66 BERKELEY CONF C LOVELACE 7ICERN
Z- "LCVELACE 66 QUESTIONS THE EXISTENCE OF THIS SECOND SI1 RLSUNANCE. M 3245.0 10.0 KORMANYOS 66 CNTR  PI-P EL AT 180 D 7/66
eesess sessnnsen o w avsssssse sessesser sesersces neseseass 74 Ne 7203245) WIDTH (MEV)
e cosress sessresse Beeesesss besresses
W 35.0 OR LESS KORMANYUS 66 CNTR 7/66
N (2190) 11 wewvac2190, sp1/2-) 12172
memcmmmcmme-o=oo 74 N /203245) PARTIAL DECAY MODES ~ ====-m===m=m=m-—mm
71 N1/202190) MASS (MEV)
3 N /2(3245) INTO PI N s 8516
2190.0 DIDLENS 63 CNTR  PI+= P TGTAL
n 221020 HUMLER 64 RVUE  DATA + DISP REL Mestee sasassses SEUEEESE SeeeRMEEE SHEESREES SEsSEREeE BECEISALE Neseeene
M 2190.0 APPRUX YOKOSAWA 66 CNTR  PI- P DSIG + PCL  7/66
REFERENCES —- N /2(3245) .
P 71 Ne1/7202190) WIDTH (MEV)
KORMANYC 66 PRL 16 709 KOKMANYOS s KRISCH,OFALLON, + 7/MICH, ARG
CIDDENS 63 CNTR °
FOHLER 64 RVUE 7766 | weesss seseanass sensssses sncusness veenserss weaseners sescnesss Nesssesan
APPRUX YOKOSAWA 66 CNTR 7766 | secess ssnvesses ssescesus ssnssesrs sessessss sessesces seemesrns seanesnes
71 Ne1/2(2190) PARTIAL DECAY MODES N (3695) 15 ners203695, b= ) 1=1/2
Pl N#1/2(2190) INTO PI N s asle . LVIDENCE PRELIMINARY AND NOT COMPELLING. OMITTED FRUM
P2 N#1/2(2190) INTU LAMBDA K 18511 TABLE.
—————— ——cm—eaan 71 Ne1/2(219G) BRANCHING RATIUS 75 N®=1/2(3695) MASS {MEV)
RL Ne1/2(2190) INTO (P1 N)/TOTAL (P1)/TOTAL M 3694.0 7.0 BAKTKE 66 HBC + PI+P 8 PRONGS 9766
R1 0.3 APPROX DIDDENS 63 CNTR 7766
RL 0.3 APPRUX YOKUSAWA 66 CNTR 1/66 —————————— e 75 N#L/2(3695) WIDTH (MEV)
anesee weper w REsesEese SesEsREes SEMENEEES ReREeEese CensEseen " £6.0 23.0 BARTKE 66 HBC + as66
REFERENCES -= N#1/2(219C) NeeaEE EmesssEss EESEREESS SEESEEEES SEEEESERS SesEEREAN PUSENERES ReSREEEE

DIDDENS 63 PRL 10 262 +JENKINS, KYCIA, RILEY //8NL 1
HOHLER 64 PL 12 149 G HOHLER, J GIESECKE //KARLSRUHE 1
YOKCSAWA 66 PRL 16 714 +SURWAWHILL , ESTERLING,BOUTH //ARG,CHI  JP

QUANTUM NUMBER CETERMINATICNS NOT REFERRED TO IN DATA CARDS.

CARRCLL 66 PRL 16 288 +CURBETT,DAMERELL,MIUDLEFPAS, + //RTHFD,UXF J-L
KORMANYC 66 PRL 16 709 KORMANYUS,KRISCH,OFALLON, + //MICH ARG P
BARGER 66 PRL 16 913 V BARGER, D CLINE //WISC P

“sseses sesssasnew sssnseess s sssssenss

ssenne op

.. ersnasven

REFERENCES —- N#1/2(3695)

BARTKE 66 BERKELEY CONF +CLYZEWSKI,DANYSZ,ESKREYSy+ //KRAKUW(CERN) 1

FEEEINENT FEEEIEENL CRESINENE SAEEINGES EENRSEESE
FEERSEENE FEEEESEEE SEGARSEEN FEROEREEE FEEssRcas

snnses
seneae

ssessnenes sssensene
ssssscsss ssansasns




25

(P2)/T0TAL

9/66

R2 N#3/2(1920) INTO (SIGMA K)/TOTAL

R2 SEEN HOLLADAY 65 RVUE PI+P DATA 11766

R3 N#3/72(1920) INTO (N#3/2(1236) PI)/TOTAL (P3)/T0TAL

R3 DOMINANT INEL CECAY LOVELACE 66 RVUE

ssanse enesencse - e ssssassss sessesnes

REFFRENCES -- N#3/2(192C)

cooL 56 PR 103 1082 R COOLs, O PICCIUNI, D CLARK J/BNL -1

BRISSON 61 NC 19 210 +CETOEUF,FALK-VAIRANT, VAN ROSSUM,+//SACLAY |

LAYSCN 63 NC 27 724 W M LAYSON //CERN 1J

HOHLER 63 NP 48 470 G HUMLER, G EBEL //KARLSRUHE. I

HOHLER 64 PL 12 149 G HOHLER, J GIESECKE //KARLSRUHE [

DEVLIN 65 PRL 14 1031 T J DEVLINyJ SOLOMON,G BERTSCH //PRINCETON I

DUKE 65 PRL 15 463 +JONES ) KEMP ¢ MURPHY ,PRENTICE, + //RTHFD,0XF [JP

HOLLADAY 65 PR 139 B1348 W G HOLLADAY //VANDERBILT

YOKCSAWA 66 PRL 16 714 +SUWA, FILL, ESTERLING, BOOTH //ARG4CHL 1JP

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

HELLAND 64 PR 134 Bl062 OtEVLIN.HAGGE.LONGO.HUVLR.‘M)UD J/LRL 1Y

AUVIL 64 NC 33 473 P AUVIL, C LOVELACE //71vPCOL 1JP

DONNACHI 66 BERKELEY CONF CONNACHIE, KIRSOPP, LEA, LOVLLACC //CERN 14P

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

sssase sascssene
ssnene

.. -
*e sessssnes seesssues

A (2420) o0 nesszczaz0, wpe11/20) 12322

FUR JP ASSIGNMENT SEt+ BAKGER 66 AND NUTE AFTER LISTINGS.

ssasenane ..

84 N®3/2(2420) MASS (MEV)
M 2360.0 DIDDENS 63 CNTR PI+ P TOTAL
M . 2520.0 40.0 ALVAREZ 64 CNTR PI PHOTOPRUD 7/66
M . 2400.0 APPRUX WAHL IG 64 SPRK C PI-P CH EX
M 2440.0 HOHLER 64 RVUE DATA + DISP REL
M 2423.0 10.0 CITRON 66 CNTR PI+ P TOTAL 7/66
- ———e——e——— 84 Ne3/2(2420) WIDTH (MEV)
W 200.0 DIDDENS 63 CNTR
L] 245.0 HOHLER 64 RVUE 7/66
L] 310.0 20.0 CITRON 66 CNTR T7/66
e bttt 84 N#3/2(2420) PARTIAL DECAY MODES  —=-m--——omeomeooo
PL Ne3/2(2420) INTO PI N ’ S dSl6
P2 N®3/2(2420) INTO SIGMA 'K §20s10
mmmemmssse————ees B4 N#3/2(2420) BRANCHING RATI0S  —====—e-oe—emmeee
RL N®3/2(2420) INTO (PI N)/TOTAL (P1)/TOTAL
RL 0.067 APPROX DIDDENS 63 CNTR ASSUMING J=11/2 7/66
RL 0.113 0.0036 CITRON 66 CNTR ASSUMING J=11/2 7/606

senees we

URBEE PSRN RENE SRENIEEES CHILASNEE SIERTIEEE BRENNENEE SHESSNERE

REFERENCES -- N#3/2(242C)

DIDDENS 63 PRL 10 262 +JENKINS, KYCIA, RILEY //8NL 1
ALVAREZ 64 PRL 12 710 +BAK=YAM,KERN,LUCKEY,0SBORNE, + //MIT,CEA
WAHLIG 64 PRL 13 103 +MANNELL 1, SUCICKSON, FACKLER,WARD, + //MIT
HOHLER 64 PL 12 149 G HOHWLER, J GIESECKE //KARLSRUHE |
CITRCN 66 PR 144 1101 +CALBRAITHKYCIA,LEONTIC,PHILLIPS, + //BNL I
BARGER 66 PRL 16 913 . 'V BARGER, D CLINE //wWlsC P

sescss sssesases sesavesss @ REEBE SEESNITES SRENCEEEE BESESEEAE REEEESEES
FRNLUR SETEEINEE NESIESIES HENNANRES TCLLRNNNE FERESNAES SREREAEEE EEERERESE

A (2850) 55 ness202850, sp=15/2¢4) 12372

FOR JP ASSIGNMENT SEE BARGER 66 AND NUTE AFTER LISTIAGS.

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

1/66
17766

1/66
1766

7/66

M . 2700.0 APPRUX WAHL IG 64 SPRK C PI-P CH €X
L 2870.0 HOHLER 64 RVUE DATA + DISP REL
M 2850.0 12.0 CITRON €6 CNTR PI+ P TUTAL
M 2850.0 BARDADIN 66 HBC ++ Ne TU P + 3 PIS
mmse—— mmsss—eee 85 Ne3/2(2850) WIDTH (MEV)
L 400.0 40.0 CITRON 66 CNTR
W 150.0 BARUADIN 66 HBC ++
e s se——————— 85> N#3/2(2850) PARTIAL DECAY MODES  ===-=--c—co—eoo——o
P1 Ne3/2(2850) INTO PI N S 8sl16
P2 Ne3/2(2850) INTO P PI P1 P1 §16S 8S 8S 8
--------------- - 85> N#3/2(2850) BRANCHING RATIUS B b
R1 N+3/2(2850) INTO (PI N)/TOTAL (P1)/TOTAL
R1 0.0314 0.0025 CITRON 66 CNTR ASSUMING J=15/2
SRsese SEsseENss ssssesese sEResERme .

REFERENCES -- N=3/2(285C)
WAHLIG 64 PRL 13 103 +MANNELL [, SOCICKSON, FACKLER y hARD, + //MIT
HOHLER 64 PL 12 149 G HOHLERy, J GIESECKL //KARLSRUHE 1
CITRCN 66 PR 144 1101 +CALBRAITH,KYCIA,LEONTIC,PHILLIPS, + //BNL |
BARCADIN 66 PL 21 357 BARCADIN-OTWINOWSKA,DANYS7, + //WARSAW
BARGER 66 PRL 16 913 V BARGER, D CLINE //wisC P

.
..

® SRESEIRNE RENEENESN SARREENRE SENNIEIES FEAGRGSNE BEIREGNER SRBSERRES
* messncsas . - sessennas snsecsens

A (3230) 86 ness203230, sp=19/24) 12372

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

A (1236) 81 Ness201236, ap=3/2+) 12372 P33
81 Ne3/2(1236) MASS (MEV)
Moo 1234.0 RUPER 65 RVUE C4+4PHASE-SHIFT ANAL
Mo 1236.0 0.55 OLSSON 65 RVUE ++ TOTAL-SIGMA DATA
Mes o 1232.0 6.0 FERRO-LUZ 65 HBC ++ K+P TU KC P PI+
HO 123324 44 GIDAL 66 DBC ++ D D TO NNINN) PI  7/66
e 1236.0 DEANS 66 RVUE ++ PI+P TOTAL 7766
¥ 1236.45 0.65 OLSSON 65 RVUE C
[ 1241.3 s.1 GloAL 66 DBC - 1766
[ —===== 81 N#(0) - Ns(++) MASS DIFFERENCE (MEV)  --—--=- ———
o R 0.45 0.85 OLSSON 65 RVLE
R REDUNDANT WITH DATA IN MASS LISTING.
------ m==-=-m=-== L N#(=) - Ne(++) MASS DIFFERENCE (MEV)  =-m--—----cmn
) 7.9 6.8 cIoaL 66 DBC
81 Ne3/2(1236) WIDTH (MEV)
2.0 OLSSON 65 RVUE ++
30.0 FERRO-LUZ 65 HBL ++
14.0 GIDAL 66 DBC  ++ 7766
DEANS 66 RVGE ++ 7766
2.4 OLSSON 65 RVUE C
18.0 GIDAL 66 DBC - /66
S — 81 Ne#3/2(1236) PARTIAL DECAY MODES — =--m--mm-mmmcmmcee
P Ne3/2(1236) INTO PI N s 8sle
eestes SREENRESE ERNNENGE Saessesss sesmammes sEneesss sseRREEeE BeeReNeee
REFERENCES -- N#3/2(1236)
OLSSCN 65 PRL 14 118 M G OLSSON 7761sC
FERRG-LU 65 NC 36 1101 FERKU-LUZZ 1, GEORGE, + 17CERN
ROPER 65 PR 138 B190 L D ROPER, R M WRIGHT, B T FELD //LRL,MIT JP
GIDAL 66 PR 141 1261 G GICAL, A KERNAN, S KIM 7/LRL
DEANS 66 PREPRINT S R DEANS, W G HOLLADAY /IVANDERBILT
FCR EXTENSIVE REFERENCES TU CATA AN PHASE-SHIFT ANALYSES TILL 1965,
SEE ROPER 65, ESPECIALLY APPENCIX I1.
ssanen o sesassues sesesness seesinses sessssans
- “ ssseverss ssensenne sesssssas conrs
A (1670) 52 ness201670, sp=1/2-1 12372 s31
82 Ne3/2(1670) MASS (MEV)
b 1648.0 12.0 DEVLIN 65 CNTR  Pl+- P TCTAL
M 1665.0 BAREYRE 65 RVUE PHASE SHIFT ANAL 7/66
M 169220 LOVELACE 66 RVUE  PHASE-SHIFT ANAL 9/66
mmmmmmmce—emcoo- B2 N#3/2(1670) WIDTH (MEV)
W 201.0 74.0 DEVLIN 65 CNTK  VEKY ASYMMETRIC
W 130.0 BAREYRE 65 RVLE 7766
W 230.0 LOVELACE 66 RVUE 9766
R — 82 Ne3/2(1670) PARTIAL DECAY MODES  —-----==mm-omomme
I Ne3/2(1670) INTO PI N s 8516
------ memmm-m-m-= 82 N#3/2(1670) BKANCHING KATIUS e
RL N#3/2(1670) INTO (PI N)/TOTAL (P1)/TOTAL
RL o 0.56 DEVLIN 65 CNTR
Rl 0.33 BAREYRE 65 RVUE 1766
R1 0.44 LOVELACE 66 RVUE 9766
CeeNEL ENEEMRENE SEEENEESE SeusasusE SENsesesE sessesscs smsEsseee Sessasaes
REFERENCES -= N#3/2(167C)
DEVLIN 65 PRL 14 1031 T J CEVLIN,J SULOMON,G BERTSCH //PRINCETON I
BAREYRE 65 PL 18 342 + BRICMAN, STIRLING, VILLET 7/SACLAY 10p
LOVELACE 66 BERKELEY CUNF € LUVELACE JICERN 13P
PAPERS NOT REFERRCC TO IN DATA CARCS.
CARRUTHE 60 PRL 4 303 P CARRUTHERS J/CORNELL 1
DEVLIN 62 PR 125 690 T J GEVLIN, B J MOYER, V PERFZ-MENDELZ//LRL 1
HELLAND 64 PR 134 BlU62 +CEVL IN, HAGGE , LONGO , MOYER » WOUD IR
DONNACHI 66 BERKELEY CONF DONNACHIE, KIRSOPP, LEA, LOVFLACE  //CERN 1JP
~- NUMBERS OF LUVELACE 66 ARE BASED ON THIS PHASE-SHIFT ANALYSIS.
SReNEs SEeseseEE SRNANGREE Sesssssss seserares sessssess ssenssRme Nessseves
sesses tesasests sEEEasses wasesesss essveses EEsessess o eee senses
A (1920) &3 nesr2019200 sp=7720) 12372
83 Ne3/2(1920) MASS (MEV)
M 1922.0 APPRUX coot 56 CNTR  PI+ P TUTAL 7706
M 1912.0 15.0 KRISSON 61 CNTK P+ p TOTAL 7766
M N 1956.0 LAYSUN 63 RVUE PI P TUTAL, EL 1766
N ASSUMES AN N#3/2(1855).
M 1920.0 HOHLFR 64 RVUE DATA + DISP REL 1/66
M 1900-0 9.0 DEVLIN 65 CNTR  PI+ P IUTAL
» 192020 APPRUX DUKE 65 CNTR  Pl+- P EL, POLAR 7/66
n 1950.0 APPROX YOKOSAWA 66 CNTR  PI- P 1SIG + PCL  7/66
M 1950.0 LOVELACE 66 RVUE  PHASE-SHIFT ANAL 9/66
83 N#3/2(1920) WIDTH (MEV)
HOHLER 64 RVUE 7/66
39.0 DEVLIN 65 CNTR
DUKE 65 CNTR 7766
APPRUX YOKUSAWA 66 CNTR 1766
LOVELACE 66 RVUE 9766
83 N#3/2(1920) PARTIAL DECAY MODES
el N#3/2(1920) INTO PI N s 8sle
P2 Ne372(1920) INTD SIGMA K 520510
P3 N$3/2(1920) INTG N#3/2(1236) P1 LeLs 8
- 83 N#3/2(1920) BRANCHING RATIOS
R1 Ne3/2(1920) INTO (P N)/TOTAL (PL)/T0TAL
RL N 0.33 LAYSON 63 RVUE 7766
N ASSUMES AN Ne3/2(1855).
Rl 0.73 OR LESS HOWLER 63 RVUE  DATA + DISP REL  7/66
Rl 0.57 0.12 DEVLIN 65 CNIR
Rl 0.41 DUKE 65 CNTR  VERY ENERGY DEP  7/66
Rl 0.4 APPRUX YOKOSAWA 66 CNTR 7766
R 0.50 LOVELACE 66 RVUE 9/66

e ettt bl 86 N#3/2(3230) MASS (MeV)
M 3230.0 CITRON 66 CNTR Pl+ P TUTAL
86 N#3/2(3230) WIDTH (MEV)
W 440.0 CITRON 6& CNTR
86 N®3/2(3230) PARTIAL DECAY MODES  =====—= Bl
P1 N®3/2(3230) INTO PI N S BSl6

7/66



-------- —~=-—==-= 86 N3/2(3230) BRANCHING RATIOS  ——=--=-==-————e—ooe
RL N3/2(3230) INTO (PI N)/TOTAL (P1)/T0TAL
Rl 0.0063 CITRON 66 CNTR ASSUMING J=19/2 1/66

BEALES SERNEINEE CRSNENCEE SIENSNERE FELEVELEG UELEISEEE HENEIERES PEAERREES

REFERENCES -- N#3/2(323C)

CITRCN
BARGER

66 PR 144 1101
66 PRL 16 913

+CALBRAITH,KYCIA,LEONTIC,PHILLIPS, + //BNL I
V BARGER, D CLINE //%isSC P

*e sssvrsens Bessvsces sesenmens

Resns sessewess

PAPER NOT REFERRED TU IN DATA CARDS.

LEA 66 PL 23 380 LEA, MARTIN, DADES //COPENHAGEN ,NURDITA
== PRELIMINARY PHASE-SHIFT ANALYSIS. THE UNLY WAVE WITH PUSITIVE AND
INCREASING PHASE IS TRE P1/2.

.
seseen sensew

A (1405)

THIS RESONANCE CAN BE IDENTIFIED wWITH THE VIRTLAL BCUND
STATE IN THE KBAR-N SYSTEM DEDUCED FROM THE I=0 SCATTER-
ING LENGTh DETERMINED FROM LOW ENERGY K-P INTERACTIONS.

. cssen swessenan

arunan

csnseens

. svsseness sscssenen seane sesnsesns

Y*0(1405,

JP=1/2-) I=C

* THE DIFFICULTIES IN EXTRAPULATING FROM THE PHYSICAL REGION TO THE RESC-
N ('560)91 N#5/2(1560, JP= ) 1=5/2 NANCE LCCATION ARE CISCUSSEC BY DALITZ 66. THE PARAMETERS ARISING FRLM
5/2 2ERC-EFFECTIVE-RANGE FITS ARE MCDEL DFPENDENT AND SHOLLD NOT Bt TAKEN AS
PROBABLE KINEMATIC EFFECT. SEE DASH 66, CONTE 66, AND SERIQUSLY AS THE SMALL QUUTED ERRURS SUGGEST. SEt THE NOTL IN THE MAIN
ALEXANCER 66. OMITTED FROM TABLE. TEXT CN S~WAVE BUMPS NEAR THRESHOLD.
——————————————— - 91 N#5/2(1560) MASS (MEV) 37 Ye0(1405) MASS (MEV)
M 1560.0 20.0 COLDHABER 64 HBC ++4+43.65 BEV/C PI+ P 7/66 M 1405.0 ALSTON 61 HBC K~P 1.15 BLV/C
M 1570.0 ALEXANDLR €& HBC +++PP 4Pl 5.5 BEV/C 9/66 M 1410.0 ALEXANDER 62 HBC PI-P 2.1 BEV/C
L] 1405.0 ALSTON 62 HBC K=P 1.2-.5 BEV/C
--------------- - 91 Ne®5/2(1560) WIDTH (MEV) M 1400.0 24.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C 7/66
L] . 1382.0 8.0 ENGL ER 65 HDBC Pl-p, PI+D 1.68 7/66
L] 220.0 20.0 GOLDHABER €4 HBC +++ 1/66 M 1410.7 1.0 KIM 65 HBC 0-EFF-RANGL FIT 1766
L] 140.0 ALEXANDER 66 HBL #+¢+ 9/66 M N 1409.6 1.7 SAKITT 65 HBC O-FFF-RANGE FIT 7/66
N DATA CF SAKITT ARE USED IN FIT BY KITTEL.
91 N#5/2(156C) PARTIAL DECAY MODES  ——-—==—-==—————eea M 1407.5 1.2 KITTEL 66 HBC O~EFF-RANGE FIT 7/66
PL N®5/2(1560) INTU N PI PI SL6S 8S 8 ittt 37 Ys0(1405) WIDTH (MEV) -
P2 N#5/2(1560) INTO Ne3/2(1236) P1 L81Ss 4
. Ll 20.0 ALSTON 61 HBC 1/66
CRIEES NNEEEEESE EEEEEENES SREESESRNL SRARGREES RESEENEEE PAAENGSGN SANEENEEE W 35.0 5.0 ALEXANDER 62 HBC
W 50.0 ALSTON 62 HBC
REFLRENCES -~ N#5/2(156C) L] 60.0 20.0 MUSGRAVE 65 HBC 7/66
L . 89.0 20.0 ENGLER 65 HDBC 7/66
GOLDHABE 64 DUBNA CONF I 480 G+S GOLDHABER,OHALLORAN, SHEN J/LRLIBNL) 1 L 37.0 3.2 KIM 65 HBC 1/66
DASH 65 LRL UCID-2752 J DASF, G GULDHABER, J SwWINHART //LRL W N 28.2 4.1 SAKITT 65 HBC 7/66
CONTE 66 BERKELEY CONF +CAMERI,RATTI,RUSSO, + //GENGVA,MILANC,UXF N DATA CF SAKITT ARE USED IN FIT BY KITTEL.
ALEXANDE 66 BERKELEY CONF ALEXANDER, BENARY ,CZAPEK y+ //WETZMANN(CERN) L 34.1 4.1 KITTEL 66 HBC 1/66
PAPER NOT REFERREC TO IN DATA CARPS. | mmmmmmmmme o 37 Y#0(1405) PARTIAL DECAY MODES  =---—=-==-—-=—-——-c-ao
ALEXANDER,BENARY REUTER o+ //wc I ZMANN(CERN) PL Y#0(1405) INTO SIGMA PI §2CS 8

ALEXANDE 65 PRL 15 207
B == REPLACEC BY ALEXANCER 66.

wenuna
eesens w

Z,(1865) o

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

HOWEVER IF SUCF A LARGE EFFECT APPFARED IN A PI N GR

KBAR N CHANNEL IT WOULD IMMEDIATELY Bt TAKEN AS A
RESCNANCE. WE INCLUCE IT IN THE TABLEt UNTIL A PLALSIBLE ALTERNATe
INTERPRETATICN IS PUT FORTH.

. e . sasnssese sae e ansens
% aeEEesEEE EEEEESNER RESEREESS FEESIEEES

e snssenenn
e wesswessw

-

2+0(1865, JP= ) I1=C

---------------- ~ 96 2e0(1865) MASS (MEV) -
“ 1863.0 cooL 66 CNTR + K+P, D TCTAL 1766
————————————————— 96  Ze0(1865) WIDTH (FEV)
W 150.0 coov 66 CNTR + 7766
----------------- 96 Z0(1865) PARTIAL DECAY MUDES e e
I3 2#0(1865) INTO K N . s1cs17
P2 Z+0(1865) INTO Ke(892) N L18Sle

-~ 96 2+0(1865) BRANCKING RATIOS
R1 Z%0(1865) INTO (K N)/TUTAL (P1)/TCTAL
R1 0.55 coot 66 CNTR + IF J=1/2 1766

EEANENESE EEEARRSSE RECEIEEAS FEREAEREE SRNEERSARE
REFERENCES —-— Z#C(1865)

cooL 66 PRL 17 102 +CIACUMELL I,KYCIA,LEONTIC,LL,LUNDBY,+//sNL |

PAPER NOT 'REFERREL TO IN DATA CARDS.
BLAND 66 BERKELEY CONF +BUWLER) BROWN,G+S GULDHABRER,HIRATA,+ //LRL
~= PRELIFMINARY RESULTS INDICATING THAT INELASTIC CHANNELS ARE AUT AS
DCPINANT AS IN THE 1=1 LFFECT (SEE THE Z#1(1S1C) BELUW).

FEBARE ENREUENEEE PESNESEES FEAEINEEE SHIEIRNES EESEERENE KERERSNEEN HEBEENREL
SENAEE SLCNERESE GEEIURENS ERNERRRES FAANEINER EEGEEEEEE ERESANANE ARESEREES

z, (19100 ,

ESSENTIALLY ALL THE EFFECT IS DUE TO A BUMP IN THE KNe

CHANNEL NEAR ITS THRESHOLD. ANGULAR DISTRIBUTIONS IA

THIS CHANNEL INDICATE THt PREUOMINANCE OF THE P3/2
STATE IN THE K Ne (ANC THUS ALSO IN THE K N) SYSTENM. HOWEVER [T MAY BE
POSSIBLE TO UNDERSTANC THIS CHANNEL WITHOUT INVOKING RESONANT yEHAVIOR
~— SEE BLAND 66. OMITTED FROM TABLE.

Z#101910, JP= ) 1=1

97 Z#1(1910) MASS (MEV)

FEETEE BECERINEE SENETERNE FERATERRE RANSNANRE SEREENIEN FESOAAEEA EEAEABEAN
REFERENCES -- YeC(14C5)

ALSTCN 61 PRL 6 698~

+ALVAREZ, EBLRHARD, GOUD, GRAZIAND, + //LRL 1
ALEXANDE 62 PRL 8 447 ALEXANDER,KALBFLEISCH,MILLER , SMITH J/LRL 1
ALSTCN 62 CERN CONF 311 +ALVAREZ,FERRO-LUZZ1,ROSENFELD, + J/LRL L

MUSGRAVE 65 NC 35 735
ENGLER 65 PRL 15 224
KIM 65 PRL 14 29
SAKITT 65 PR 139 BT719
KITTEL 66 PL 21 349

4+PETMEZAS, +//BIRMGHM CERNEP, IMPLCL, SACLAY

+FISKyKKAEMER, MELTZER ) WE STGARD 4 //CRNGBNL T J
J K KIM //CULLPBEA [JP
+CAY,GLASSER,SEEMAN,FRIECMAN, + //PDLLRL 1JP
W KITTELy G OTTER, [ WACEK //VIENNA [JP

DALITZ 66 PREPRINT CALITZ, WONGs RAJASEKARAN //UXFORD,BUMBAY
PAPERS NOT REFERREDL TO IN DATA CARCS.
ABRAVNS 65 PR 139 R454 G S ABRAMS, B SECHI-ZORN //MD 1JP

KADYK 66 PRL 17 599 +UREN, G+S GULDHABCR, TRILLING //LRL 1 4P
DONALD 66 PL 22 711 + ECWARDS, LYS, NISAR, MOCRE //L1veERPUCL
~=- ABRAMS 65, KACYK 66, ANL CUNALD 66 SUPPORT THCSE EFFECTIVE-RANGE-
FIT SOLUTICNS GIVING AN 1=0 S1/2 RESUNANCE.

aun ..

srsses wssveseme w
Resscs sescesans wabassees snesserne

» 1910.0 20.0 cooL 66 CNTR ++ K+P TUTAL 7/66
----------------- 97 Z#1(1910) WIDTH (MEV)

W 180.0 cooL 66 CNTR ++ 7/66
————————————————— 97 Z%1(1910) PARTIAL CECAY MODES — =——-=====—-=---=-=-ee

3 241(1910) INTO K N s1CSl6

P2 Z#1(1910) INTO N#3/2(1236) K L81S510
————————————————— 97 Z#1(1910) BRANCHING RATIUS B

RL Ze1(1910) INTO (K N)}/TUTAL (P1)/TOTAL

R1 0.31 cooL 66 CNTR ++ IF J=1/2 /66
R2 Z#1(1910) INTO (N#3/2(1236) K)/TOTAL (P2) /TOTAL

R2 DCMINANT DECAY BLAND 66 HBC ++ 9/66

RERSEE SREEORASA ANESIFEEN FEEEIREES SENESEEEN PUSACEEAS VHGEEERRS EEEESEMES

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

A (1520) 38 Y«0(152C, JP=3/2-) I=C
38 Y®0(1520) MASS (MEV)  —=---=—-—===- e
M 1519.4 2.0 WATSON 63 HBC K~P ALL CHANNELS
M 145 1517.2 3.0 GALTIERI &3 DBC K= 1.51 BEV/C
M 29 1520.0 4.0 ALMLIDA 64 HBC K~P 1.45 BLV/C
M 1511.0 15.0 MUSGRAVE 65 HBC PBAR P 3-4 BEV/C 17/66
----------------- 34 Ye0(1520) WIDTH (MEV) -
W 16.4 2.0 WATSON 63 HBC
W 19.0 19.0 MUSGRAVE 65 HBC 7/66
W 18.0 OR LESS HARDY 66 HBC 9766
————————————————— 38 Ys0(1520) PARTIAL DECAY MUDES  =========-=--——--omoo
Pl Y#0(1520) INTO KBAR N S11517
P2 Y#0(1520) INTO SIGMA Pl 5205 &
3 Ye0(1520) INTO LAMECA PI PI S18S 85 b
----------------- 38 Ye0(1520) PARTIAL WIDTES (MEV) o
Wl Y*0(1520) INTO KBAK N (P1)
Wl 4.8 0.5 WATSON 63 HBC
W2 Y#0(1520) INTO SIGMA PI r2)
w2 9.0 1.0 WATSON 63 HBC
38 Ye0(1520) BRANCHING RATIUS ~ —-==--=e—m-m—ooommmoooe
R1 ¢%0(1520)- INTO (KEAR N)/TUTAL (P1) /TOTAL
RL 0.47 0.09 HESS 66 HBC PI-P 1.6-4 BEV/C 9/66
R2 Yw0(1520) INTO (SIGMA PI)/TOTAL (P2) /TOTAL
R2 0.45 0.04 FARDY 66 HBC 9766
R3 Ye0(1520) INTO (KBAR N)/(SIGMA PI) (PL)/1P2)
R3 0.58 0.26 MUSGRAVE 65 HBC /66
R4 Y#0(1520) INTO (SIGMA PI)/(LAMBDA PI PI) (P2)/7(P3)
R4 4.5 1.0 ARMENTERO 65 HBC 1/66
Ra 4.8 1.2 UKL IG 66 HBC K=P .9-1.0 BEV/C 9766

sanes mnsesmuns

EnERs sEEsssEET ERsEEEsEe se

REFERENCFS ~- Y#(C(152C)

M B WATSON, M FERRO-LUZZI, R D TRIPP //LRL 1JP
A BARBARO-GALTIERI,A HUSSAIN,RD TRIPP//LRL
S P ALMEIDA, G R LYNCH //CERN
+PETMEZAS, +//BIRMGHM CERN,EP, IMPCOL, SACLAY
ARMENTEROS, F=LUZZI, + //CERN,HEIDEL,SACLAY
//LRL
//LRL
+CHARLTUN, CUNDUN,GLASSER ¢ YUDH o+ / /MLy LSNRL

WATSCN 63 PR 131 2248
GALTIERI 63 PL 6 296
ALMEIDA 64 PL 9 204
MUSGRAVE 65 NC 35 735
ARMENTER 65 PL 19 338
HARDY 66 UCRL-16788 THESIS L M HARCY
HESS 66 UCRL-16832 THESIS R I HESS

UHLIG 66 PR (ACCEPTED)

ssener ws  sremEseas sessmeses

. asen * sEesessee seseenmes Eas
e EEsEESEES SesEEEESE ssEwEERes Rue

. keaw e esresssun

senner we
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A (1670) 40  Yw0l1670, JP=1/2-) 1=0 BARLCUTA 66 BERKELEY CONF BARLOUTAUD, GRANET, + //SACLAYsHEIDEL,CERN 1JP
DAVIES 66 PRL (TD BE SUBM) +COWELL,HATTERSLEY.+ //BIRMGHM,CAMBR,RTHFD I
SEE NOTE IN MAIN TEXT ON S-WAVE BLMPS NEAR THRESHOLD.
PAPERS NOT REFERRED TO IN DATA CARDS.
40 Ye0(1670) MASS (MEV)
CHAVBERL oz PR 125 1696 CHAMBERLAIN, CROWE JKEEFE (KERTH, + J/WRL 1
M 1680.0 Y-CHANG 64 PBC PI-PRP T-8 BEV/C 7/66 RST SEEN IN CHAMBERLAIN 62 TOTAL CROSS SECTICN MEASURENENTS.
[ 1670.0 BERLEY 65 HBC K-P TO LAM ETA /66 SODICKSO sl. PR 133 B757 SUDICKSDN.NANNELLI.FRISCH.MHLIG//NII(BNLI J
HOLLEY 65 UCRL-16274 THESIS W R HOLLEY LRL
mmmeemcmseeeo—o— 40 Y#0(1670) WIDTH (MEV) -~ SCDICKSCN 64 ANC HOLLEY 65 ELASTIC SCATTERING WORK mmcuen J= s/z.
GELFAND 66 BERKELEY CONF +FARMSEN,LEVI SETTI,RAYMUND, +  //CHI,ARG
] 20.0 OR LESS Y-CHANG 64 PBC 1/66 -- ELASTIC SCATTERING CATA FIT BY LEVI SETTI 66.
W 18.0 BERLEY 65 HBC 1766 .
senans . *s snenasses ®
e 40 Ye0(1670) PARTIAL DECAY MUDES  ———==-===-=-m—-moeee sennee sersannse
Pl Y#0(1670) INTO KBAR N S11517 A (2100} 41 Y¥#0(2100, JP=7/2-) I=C
P2 Y#0(1670) INTO LAMBCA ETA S185L4
P3 Y#0(1670) INTO SIGMA PI 5205 8 41 Ys0(2100) MASS (MEV)
mmmmemmceocco—o= 40 Y*0(1670) BRANCHING RATIOS  ———--c S M. 2097.0 6.0 BOCK 65 HBC PBAR P 5.7 BEV/C 7/66
M 2100.0 20.0 cooL 66 CNTR K-P, D TOTAL 1766
RL = Y*0(1670) INTO ((KBAR N){LAM ETA))/TOTALse2  (PleP2)/TUTAL®s2 Mo 2120.0 WOHL 66 HBC K=P CH EX 7/66
RL 0.046 BERLEY 65 HBC 1/66
—em=eem-e-cse-o-o- 41 Ye0(2100) WIDTH (MEV)
S808es SerasssEs sscEesmak Nessesteds EEsEREeRs SECEESEES FeSeseEr sResieses
14.0 24.0 B80CK 65 HBC INTO KBAR N (PI) 7/66
REFERENCES -- Y#C(1670) cooL 66 CNTR 7/66
WOHL 66 HBC 1766
Y-CHANG 64 DUBNA CCNF I 615 YUNG-CHANG, IN, KLADNITSKAYA, + 7/0UBNA I
BERLEY 65 PRL 15 641 +CONNOLLY, HART yRAHM, STONEHILL, + //8NL 4P 41 Ye0(2100) PARTIAL DECAY MODES
PAPER NOT REFERRED TO IN DATA CARDS. . Pl Y®0(2100) INTO KBAR N S11517
P2 Y#0(2100) INTO SIGMA PI 5205 &
BANNIK 66 BERKELEY CONF +BUBELEV,CHADRAA, + //DUBNA,BUCHAREST,CERN I P3 Y#0(2100) INTO LAMBCA OMEGA S18S 1
-- SUPPORTS RESULT OF YUNG-CHANG £4. [ Y#0(2100) INTO KBAR N PI S115175 8
sesses sassseves . ssevasese ssssnoves | -----—m- ] 41 Ye0(2100) BRANCHING RATIOS ~  —==-=--omomoomomomooe
BEEEEE SEEELEEGE EEBEENEIE FESEEEEE EEESECENS SRESERENE SEESEEEEE vERE
RL Ye0(2100) INTO (KBAR N)/TOTAL (PL)/TOTAL
A (1700) 55 veoc1700, sp=3/2-1 1C Rl 0.29 cooL 66 CNTR 7766
RL 0.25 WOHL 66 HBC 7766
SPIN-PARITY DETERMINATION TENTATIVE.
R2 Y#0(2100) INTO (LAMBCA ")/ TOTAL (P3)/TOTAL
55 Y#0(1700) MASS (MEV) R2 0.1 OR LESS FLATIC &6 HBC 9766
M 1705.0 10.0 ARMENTERO 66 HBC K- EL, CH EX 9/66 R3 Y*0(2100) INTO (KBAR N PI)/TOTAL (P4) /TOTAL
M 1698.0 5.0 DAVIES 66 CNTR K-, D TOTAL 11766 R3 8OCK 65 HBC 9766
----------------- 55 Ye0(1700) WIDTH (MEV) sesese - .. casenmnan
W 30.0 APPRUX ARMENTERD 66 HBC 9766 REFERENCES —- Y#C(21GC)
W 40.0 0.0 DAVIES 66 CNTR 11/66
BOCK 65 PL 17 166 +CUUPER, FRENCH,KINSUN, + //CERN, SACLAY
----------------- 55 Ys0(1700) PARTIAL DECAY MODES e coot 66 PRL 16 1228 +GIACOMELL I,KYCIA,LEONTIC,LI,LUNUBY,+//BNL I
WOHL 66 PRL 17 107 C G WOHL, F T SULMITZ, M L STEVENSUN //LRL 1JP
3 Ye0(1700) INTO KBAR N s11S17 FLATTE 66 PRIVATE COMM S M FLATTE 7/1RL
P2 Ye0(1700) INTO SIGMA PI 5205 &
. wssssnens
B —== 55 Y#0(1700) BRANCHING RATIOS  ——===--—=—==-——-———ooee . seveneeer sensensee
R1 Ye0(1700) INTO (KBAR N)/TOTAL (P1)/TOTAL A(2340) 42 veor2340, b= ) 1=C
RL 0.18 APPRUX ARMENTERO 66 HBC 9/66 :
Rl 0.24 DAVIES 66 CNTR ASSUMING J=3/2  11/66 42 Y#0(2340) MASS (MEV)
BeBEss Sssesstes Geseacase SEesaRsRe REEeEsses SARARGENE SeeReske Sessessnn [ 2340.0 20.0 coot 66 CNTR K-P, D TCTAL 7/66
REFERENCES —- Y#C(17C0) mm—mm—eeee--oo- 42 YeD(2340) WIDTH (MEV)
ARMENTER 66 BERKELEY CONF ARMCNTEROS, F-LUZZI, + //CERN,HEIDEL,SACLAY [JP W 105.0 caoL 66 CNTR 1766
DAVIES 66 PRL (TO BE SUBM) +COWELL,FATTERSLEY,+ //BIRMGHM,CAMBR,RTHFD I :
e---emm-e-m--==-= 42 Y#0(2340) PARTIAL DECAY MODES  =~===m=====-e——o—oooe
@ asessneas asssssese REEsnses sesaseses sessssses EmeEe
® NN NENER HALEERREN FEBERGSEN SRuEEE P1 Y®*0{2340) INTO KBAR N S11S17
A (18'5) 39 YeO(1B1S5, JP=5/2+4) I=c  } eeceemmecce——o—oo 42 Y=0(2340) BRANCHING RATIUS —_———
39 Ye0(1815) MASS (MEV) R1 Ye0(2340) INTO (KBAR N)/TOTAL (P1)/TOTAL
R1 .102 cooL 66 CNTR ASSUMING J=9/2 1/66
M. 1815.0 GALTIERT 63 K-P RVUE 7/66
M 1815.0 BIRGE 65 HBC KBAR N,LAM PI Pl 7/66 4 SeaseEREE SRERsEIEN RESSEER SEERERIEL EREEINIEE REESRERERS B8
Mo 1811.0 4.0 LEVI SETT 66 RVUE SOME REAL LGD 9/66
M N OR 1814.0 LEVI SETT 66 RVUE BGD PURE 1MAG 9766 REFERENCES —- YeC(234C)
N RES ¢ CIFFRACTIVE BGC FUR K-P EL. DATA ARE IN ARMENT 66 FITS TCC.
M 1820.0 5.0 ARMENTEKD 66 HBC 2-BUDY CHANNELS  9/66 cooL 66 PRL 16 1228 +GIACOMELLI4KYCIASLEONTIC,LI,LUNGBY,+//bNL |
[ 1819.0 5.0 DAVIES 66 CNTR K-P, D TLTAL 11766
Neesas SEeEEEEEE GeEEReEse eNEEMSESE EEEsEGAGE SEsEssEes sesReNEes SsEeEEREe
----------------- 39 Y*0(1815) WIDTH (MEV) SRSERE SPOEUSEES FUNRANESE SEESEEEES NERNEEANE SESEESAES BENSREEEE NessRsees
W 70.0 GALTIERI 63 (1385) 45 verci3ss, gp=3/24) 121
W 60.0 BIRGE 65 HBC 1766 .
W N 73 0 10.0 LEVI SETT 66 RVUE SOME REAL BGD 9/66 FOR THE TABLES WE USE ONLY THE UNSTARRED DATA, WHICH ARE
W N CR 0.5 LEVI SETT 66 RVUE BGD PURE IMAG 9/66 ATTEMPTS TO OBTAIN THE SEPARATE CHARGE-STATE MASSES AND
N RES S CIFFRACTIVE 8GL FOR K-P EL. DATA ARE IN ARMENT 66 FITS TCC. WIDTHS. SEE HOWEVER THE IDEUGRAMS INSERTED IN LISTINGS.
W 80.0 0.0 ARMENTERD 66 HBC 9/66 THESE INDICATE SEKIOUS SYSTEMATICS, PERHAPS ARISING FROM INTERFERUNCE EF-
W 90.0 15.0 DAVIES 66 CNTR 11/66 FECTS THAT CHANGE WITH PROCUCT ION MECHANISM AND BEAM MOMENTUM.
==m=-=--------—-- 39 Ye0(1815) PARTIAL DECAY MODES 43 Yel(1385) MASS (MEV)
Pl Ye0 (1815) INTO KBAR N S11S17 M e 141 1384.0 ALSTON 60 HBC +- K-P 1.15 BEV/C
P2 Y#0(1815) INTO SIGMA P1 5205 8 M s 38 1384.0 MART IN 61 HBC C+ K20 P .98 BEV/C
P3 Ye0(1815) INTO LAMBCA ETA 518514 M. 1385.0 BERGE 61 HBC +- K-P .4-.85 BEV/C
Pe Y+0(1815) INTO Yel(1385) P1 L43s 8 M. 1392.0 7.0 COLLEY 62 PBC C- PI- PRP 2. BEV/C
MO * 106 1381.0 4.0 CURTIS 63 SPRK C PI-P 1.5 BEV/C
--------------- - 39 Y#0(1815) BRANCHING RATIUS e L] - 1392.0 10.0 MUSGRAVE 65 HBC +-0PBAR P 3-4 BEV/C 7/66
Mo 1389.0 3.0 BALTAY 65 HBC +- PBAR P 3.7 BEV/C 1/66
R1 Ye0(1815) INTO (KBAR N)/TOTAL (P1)/T0TAL
RL 0.8 GALTIERI 63 K-P RVUE M 154 1376.0 3.0 ELY €1 PBC + K=-P 1.11 BEV/C
RL N 0.67 o.os LEVI SETT 66 RVUE SOME REAL BGD 9766 Me 170 1375.0 3.9 COUPER 64 HBC + K-P L.45 BEV/C
RL N OR 0.61 0.0 LEVI SETT 66 RVUE BGD PURE IMAG 9766 M 859 1381.0 1.6 HUWE 66 HBC + K-P 1.22 BEV/C
N RES + l:IFFRACTlVE BGC FOR K-P EL. DATA ARE IN ARMENT 66 FITS TCC. M 1382.0 1.0 ARMENTERO 65 HBC + K-P .9-1.2 BEV/C
RL 0.6 0.0 ARMENTERO 66 HBC 9766 M 1378.0 5.0 LONDON 66 HBC + K-P 2.24 BEV/C /66
R1 0. 7« DAVIES 66 CNTR 11/66 M 1384.3 1.1 COLTON 66 HBC + K-P L.8 BEV/C 9766
M 1382.6 1.4 COLTON 66 HBC + K-P 1.95 BEV/C 9/66
R2 Ye0(1815) INTO (SIGMA PI)/TOTAL (P2) /TOTAL M- 93 1382.0 3.0 DAHL 61 DBC - K-D 0.45 BEV/C
R2 0.12 0.02 ARMENTERO 66 HBC 9766 M- 224 1376.0 3.0 ELY 61 PBC -
M- 200 1392.0 6.2 COOPER 64 HBC
R3 Ye0(1815) INTO (LAMBCA ETA)/TOTAL (P3) /TOTAL M- 1086 1385.3 1.5 HUWE 64 HBC -
R3 0.01 ARMENTERO 66 HBC 9/66 M- 1384.0 1.0 ARMENTERO 65 HBC -
M- 1389.0 9.0 LONDON 66 HBC - 1766
R& Ye0(1815) INTO (Y#1(1355) PI)/TOTAL (P4) /TOTAL M- 1391.5 1.8 COLTON 66 HBC - K-P 1.8 BEV/C 9/66
R4 0.20 0.05 BIRGE 65 HBC 7/66 M- 1399.8 1,6 COLTON 66 HBC =~ K-P 1.95 BEV/C 9/66
R& 0.19 0.04 BARLOUTAU 66 HBC ASSUMING R1=0.60 9/66 (Ideaﬂ‘m on next me)
e e 43 Ye(-) - Yel4) MASS DIFFERENCE (MEV)  —=-——————-—--oo
wenene ssessneun
D R 0.0 4.2 ELY 61 PBC 4= K=P 1.11 BEV/C 8/66
REFERENCES -- YeC(1815) 0 R 4.3 2.2 HUWE 64 HBC +- K-P 1.22 BEV/C 8/66
D R 2.0 1.5 ARMENTERU 65 HBC +- K=P .9-1.2 BEV/C 8/66
GALTIERI 63 PL 6 296 A BARBARU-GALTIERIsA HUSSAIN,RD TRIPP//LRL 14 D R 11.0 9.0 LONDON 66 HBC +- K=P 2.24 BLV/C 8/66
BIRGE 65 ATHENS CONF 296  +ELY,KALMUS,KERNAN,LOUIE,SAHOURIA,- + //LRL IJP D R 7.2 2.1 COLTON 66 HBC +- K-P 1.8 BEV/C 9766
LEVI SET 66 BERKELEY CONF R LEVI SETTI, E PREDAZZI 1/LH1 D R 17.2 2.0 CoLTON 66 HBC +- K-P 1.95 BEV/C 9/66
ARMENTER 66 BERKELEY CONF ARMLNTEROS, F-LUZZ1, + //CERN,HEIDEL,SACLAY [JP R REDUNDANT WITH DATA IN MASS LISTING.
] 9.0 6.0 LUNDON 66 HBC +- LAMBDA 3 PI EVIS 17/66




mmmmemmmemeem——m—. 43 Y#1(1385) WIDTH (MEV) T (1660) «« veri1660, 9P=3/2-1 1=1
" . 64.0 ALSTON 60 HBC +- THE Ye1(1660) IS DIFFICULT TO STUDY IN FORMATICN EXPER-
L - 20.0 OR LESS MART IN 61 HBC C+ IMENTS BECAUSE (1) IT COUPLES ONLY SLIGHTLY T0 THE KBAR
w . 40.0 BERGE 61 HBC +- N CHANNEL, AND (2) THERE ARE NEIGHBORING RESONANCES, THE
L] . 80.0 10.0 COLLEY 62 PBC C- Y#0 (1670) AND Y*0(1700) AND PERHAPS OTHERS YET UNDETECTED, TO COMPLICATE
W . 30.0 9.0 CURTIS 63 SPRK € THE ANALYSIS. THE LAMBDA Pl CHANNEL HAS INDICATED THE PROBABLE JP=3/2-
W . 38.0 9.0 MUSGRAVE 65 HBC +-C 7/66 ASSIGNMENT. THERE IS NOT MUCH AGREEMENT BETWEEN FORMATION AND PRODUCTICN
w . 26.0 5.0 BALTAY 65 HBC +- 1/66 EXPERIMENTS ON BRANCHING RATIUS.
THERE IS ALSO CISAGREEMENT AMONG EXPERIMENTS PRODUCING CHARGED
Lid 48.0 8.0 ELY 61 PBC + Yol (1660) AT CIFFERENT ENERGIES. THUS EVEN WHEN THE I=1 STATE IS LOOKED
W 51.0 10.0 COOPER 64 HBC + AT ALONE THERE ARE PROBLEMS. HOWEVER, EXCEPT FOR LEVECUE 65 THE LXPERI-
W 46.5 3.0 HUWE 64 HBC + MENTS DC AGREE THAT THE MUST PROBABLE JP ASSIGNMENT 1S 3/2-.
W 32.0 3.0 ARMENTERC 65 HBC +
We 30.3 3.1 COLTON 66 HBC + K-P 1.8 BEV/C 9/66 mmmmemmmm—mm——e—- 44 Y#1(1660) MASS (MEV)
We 33.1 3.8 COLTON 66 HBC + K-P 1.95 BEV/C - 9/66
L 40.0 DAHL 61 DBC - L] 1685.0 ALEXANDER 62 HBC C- PI-P 2-2.2 BEV/C
W 66.0 10.0 ELY 61 PBC - L] 1660.0 10.0 ALVAREZ 63 HBC + K-P 1.51 BEV/C
Lad 88.0 10.0 COOPER 64 HBC - N 1660.0 BERLEY 64 HBC C K-P TO LAM PIO 1/66
[ ad 62.0 7.0 HUWE 64 HBC -~ L] 1645.0 7.0 LEVEQUE 65 HBC + K-P TO Y*1660 PI 7/66
W~ 38.0 3.0 ARMENTERO 65 HBC - L] 1662.0 5.0 DAVIES 66 CNTR K-P, D TCTAL 11766
L 29.2 5.7 COLTON - b6 HBC =~ K-P 1.80 BEV/C 9/66
W 17.1 4.4 CQLTON 66 HBC =~ K=-P 1.95 BEV/C 9/66 ———— e m—— e - 44 Y®l11660) WIDTH (MEV)
(1e below
_________ ~==—=== 43 Y#l(1385) PARTIAL DECAY MODES e L] 45.0 ALEXANDER 62 HBC G-
L] 40.0 10.0 ALVAREZ 63 HBC +
PL Yel(1385) INTO LAMBCA Pl S18S & w 60.0 BERLEY 64 HBC C 7/66
P2 Y#1(1385) INTO SIGMA PI s2¢cs 8 w 55.0 10.0 LEVEQUE 65 HBC + 7766
L] 45.0 15.0 DAVIES 66 CNTR 11766
—-mm-e----e------ 43 Yw1{1385) BRANCHING RATIOS B ——
e 44 Yel(1660) PARTIAL DECAY MODES  —-——=-=—-—=—-=-===- --
Rl Y#1(1385) INTO (SIGMA PI)/{LAMBDA PI) 1P2)/(P1)
RL 0.04 0.04 BASTIEN 61 HBC = Pl Y#1(1660) INTO KBAR N s11s1/
R1 0.04 OR LESS ALSTON 62 HBC +-0 P2 Y#1(1660) INTO LAMBCA P S18S 8
Rl 0.09 0.04 HUW! 64 HBC  +~ P3 Y#1(1660) INTO SIGMA PI S20S 8
Rl 0.163 0.035 ARMENTERO 65 HBC +- 7766 Pe Y#1(1660) INTO LAMBCA P1 P1 5185 85 8
R1 0.08 0.06 LONDON 66 HBC + 1766 PS Ye1(1660) INTO SIGMA PI PI 5205 85 8
(Ideogran below) P6 Ye*l(1660) INTO Yel(1385) Pl L43S 8
*e PT Y*l(1660) INTO Ye0(1405) PI L3?1s 8
REFERENCES == Y#1(1385} e mmm e —m—em———e 44 Y#1(1660) BRANCHING RATIOS =  ——===-—----e---—oo———o
ALSTCN 60 PRL 5 520 +ALVAREZ, EBERHARD, GUUDy GRAZIAND, + JIWRL | Rl Y*1(1660) INTO (KBAR N)/TOTAL (P1)/TOTAL
DAHL 61 PRL 6 142 +FORWITZ yMILLERyMURRAY, WHITE //LRL R1 0.05 R LESS ALVAREZ 63 HBC +
MARTIN 61 PRL 6 283 +LEIPUNER,CHINOWSKY, SHIVELY, + //BNL,YALE RL = 0.16 OR MORE BASTIEN 2 63 HBC C
BERGE 61 PRL 6 557 +BASTIEN, DAHL s FERRO-LUZZI,KIRZ, + //LRL R1 0.2 OR LESS LONDON 66 HBC + 1/66
BASTIEN 61 PRL 6 702 P BASTIEN,M FERRO-LUZZI,A H ROSENFELD//LRL Rl 0.065 DAVIES 66 CNTR ASSUMING J=3/2 11/66
ELY 61 PRL 7 461 +FUNGy GIDAL » PAN,POWELL s hHITE J/LRL )
ALSTON 62 CERN CONF 311 +ALVAREL,FERRU-LUZZI,ROSENFELUy + //LRL R2 Yol(1660) TNTO (LAMBCA PI)/TOTAL (P2) /T0TAL
COLLEY 62 PR 128 1930 +GELFANCNAUENBERG, + //COLUMBIA,RUTGERS JP R2 - ALVAREZ 63 HBC +
CURTIS 63 PR 132 177) +COFFINyMEYER, TERWILLIGER J/MICH ) R2 0.09 OR LESS BASTIEN 2 63 HBC C
COOPER 64 PL 8 365 +FILTHUTH, FRIDMAN,MALAMUD, + //CERN,AMSTR R2 0.2 OR LESS LONDON 66 HBC + 7/66
HUWE 64 UCRL-11291 THESIS [ O HUWE //LRL P R2 0.06 0.06 SMART 66 DBC =~ ASSUMING R1=0.15 7/66
MUSGRAVE 65 NC 35 735 +PETMEZAS, +//BIRMGHM CERN,EP, IMPCOL » SACLAY R2 0.45 ARMENTERO 66 HBC 0 ASSUMING R1=0.15 9/66
ARMENTER 65 PL 19 75 ARMENTEROS, //CERN,HE'IDEL , SACLAY
BALTAY 65 PR 140 B1027 +SANDWE 1SSy TAFT,CULWICK,KOPP, + //YALE ,BNL R3 Y#1(1660) INTO (SIGMA PI)/TOTAL (P3)/T0TAL
LONDCN 66 PR 143 1034 +RAUs SAMIOS, YAMAMOTO ,GOLDBERGy+ //BNLSYCR J R3 .27 ALVAREZ 63 HBC +
COLTCN 66 H E P MENMC 27 +T ICHOy CAUBER, SCHLEIN, SLATER , SMITH 44 //UCLA R3 0.22 0.06 BASTIEN 2 63 HBC C
R3 0.25 0.15 LONDON 66 HBC + T7/66
QUANTUM NUMBER DETERMINATIONS NOT REFERRED TO IN DATA CARDS. R3 0.15 ARMENTERD 66 HBC C ASSUMING R1=0.15 9766
SHAFER 64 PR 134 81372 J B SFAFER, D 0 HUWE J/LRLJP Ré Y#1(1660) INTO (LAMBCA PI PI)/TOTAL (P4) /70TAL
MALAMUD 64 PL 10 145 £ MALAMUD, P E SCHLEIN J/CERN,UCLA JP R4 . ALVAREZ 63 HBC +
. Re¢ 0.16 0.05 BASTIEN 2 63 HBC C
Beenss snsssssen Srzssesse Bessesers Ré 0.2 OR LESS LONDON 66 HBC + 1766
. tesevesne waRREEENs sekssesss wamssenes

HEIGHTED RVERRGE =1382.180 +/- 0.903

UEIGHTED AVERAGE =1388.01 +/- 3.01

SCALE = 1.66 CHISQ = 12.0 CONLEV = 0.036 SCALE = 4.78 CHISQ = w4.1 CONLEV = .001
!
0.5k N —_
0.4 0.6
0.3
0.4f + COLTON 66 HBC
COLTON 66 HBC COLTON 66 HBC
0.2 coLTON 66 HBC LONDDN 66 HBC
LONDON 66 HBC + ARNENTERD 66 HBC
ARHENTERD 65 HBC 0.2 i HUME 64 HBC
0.1 HUHE 66 HBC - COOPER 64 HBC
: CDOPER 64 HBC ELY 61 PBC
ELY 61 PBC —_ DAHL 61 DBC
0.9 ‘:. =!. ?. S‘ —t— 0.Q U: w.‘ ..
o w =3 0 o w o o o o
~ ~ ] o 13 * © @ o ~
s 8 8 & § =2 b 2 : :
Ym1(1386)+ MASS (MEV) Y=1(1386)- MASS (NEV)
UEIGHTED RUERAGE =36.63 +/- 3.26 HEIGHTED AVERAGE =37.66 +/- 7.71 WEIGHTED RVERAGE =0.1009 +-- 0.0284
SCALE = 2.11 CHISQ@ = 22.3 CONLEV = .001 SCALE = 3.73 CHISQ = 69.5 CONLEV = .001 SCALE = 1.37 CHIS@ = §.? CONLEV =0.129
] 0.30p |
0.30 0 0.10p
0.20p
0.20
: COLTON 66 HBC ' COLTON 66 HBC 0.08f
COLTON 66 HBC o.10k - COLTON 66 WBC
0.10p : ARNENTERD 66 HBC + ARNENTERD 66 HBC R LONDON 66 HBC
64 HBC + HUME 64 HBC + ARNENTERO 66 HBC
64 HBC COOPER 64 HBC o HUME 64 HBC
61 PBC + ELY 61 PBC + BASTIEN 61 HBC
0.0Q. + P Py 0.0Q Py s 2 o.qu 7S
S g g g s s s s § 2 & & 2
8 ¢ g g * a o g g 4 N 8
° o 3 o °
Y®1(1386)+ WIDTH (MEV) ¥Y®1(1385)- HIOTH (MEV) ¥Ym1(1385) B.R. INTO (SIGNA PI)/LAMBOA PI
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RS Yel1(1660) INTO (SIGMA PI PI1)/TOTAL (PS) /TOTAL
RS 0.18 ALVAREZ 63 HBC +
RS = 0.25 0.06 BASTIEN 2 63 HBC O
R6 Y#1(1660) INTO (Y#0(1405) PI)}/TOTAL (PT)/10TAL
R6 0.75 0.25 LONDON 66 HBC + 7/66
R7 Y#1(1660) INTD (KBAR N)/(LAHBDA PI) (P1)/(P2)
R7 0.43 SMITH 63 HBC C-
R8 Y+1(1660) INTO (SIGMA PI)/(LAMHDA PI) (P3)/(pP2)
R8 0.86 SMITH 63 HBC C-
R8 6.8 3.0 HUWE 64 HBC +
R9 Y#1(1660) INTO (LAMBCA PI PI)/(LAMBDA PI) (P4)/(P2)
R9 0.14 SMITH 63 HBC C-
R10 Y#1(1660) INTO (Y#0(1405) PI1)/(SIGMA PI P1) (PT7)/(PS)
R10 0.90 0.10 0.16 EBERHARD 65 1766
R11 Yel1(1660) |NTU (VCO( 1405) PIN/(Y#1(1385) PL) (PT)/(P6)
RLL 0.8 EBERHARD 65 1/66
reees SESRBERES EaRMeESEs SesNsENNE NeSRSEGNS SESEARSRS SRESEEAGE SseRceNes
REFERENCES -- Ye#1(166C)
ALEXANDE 62 CERN CONF 320 ‘LEXANDERrJACﬂBS-KALSFLtISCN'HILLER'*//LRL 1
ALVAREZ 63 PRL 10 184 +ALSTON, FERRO-LUZZI+HUKWE, + LRL I
BASTIEN2 63 UCRL-10779 THESIS P L BASTIEN //l.ll. 1y
SMITH 63 ATHENS CCNF 67 G A SMITH //LRL
HUWE 64 UCRL-11291 THESIS C O HUWE //LRL
BERLEY 64 DUBNA CONF I 565 +CONNULLY,HART,RAHM, STUNEHILL, + //BNL 1JP
EBERHARD 6% PRL 14 466 +SHIVELY,RUSSy SIEGAL ,FICENEC, + //LRLJILL I
LEVEQUE 65 PL 18 69 + //SACLAY,EP,GLASGOW, IMPCOL,0OXF ,RTHFD JP
LONDCN 66 PR 143 1034 +RAU, SAMI0S, YAMAMOTU ,GDLDBERG,+ //BNL,SYCR 1J
SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL IJ4P
ARMENTER 66 BERKELEY CONF ARMENTEROS, F-LUZZ1, + //CERN,HEIDEL,SACLAY 1JP
DAVIES 66 PRL (TO BE SUBM) +COWCLL,HATTERSLEY,+ //BIRMGHM,CAMER ,KTHFD I
PAPERS NOT REFERRED TO IN DATA CARDS.
BASTIENL 63 PRL 10 188 P L BASTIEN, J P BERGE J/WRL 1
-~ REPLACEC BY BASTIEN 2, BUT SIMILAR AND MURE READILY AVAILABLE.
T-ZADEH 63 PRL 11 470 TAHLR-ZADEH, PROWSE s SCHLEIN, SLATER,+ //UCLA JP
-- SEE NOTE FOLLOWING SCHLEIN 66.
EBERHARD 65 BAPS 10 478 P EBERHARD //LRL LyP
SLATER 65 BAPS 10 1196 +CAUBER, SCHLEIN, STORK, TICHUO /J/UCLA  JP
LEE 66 PRL 17 45 Y Y LEE, D D REEDER, R W HARTUNG //wISC JP
SCHLEIN 66 UCLA-1016 P E SCHLEIN, T G TRIPPE J/ULLA  JP
—— REANALYZES LATA OF TAFER-ZACEM 63 AND BASTIEN 63 AND ALL PUSLISHED
LAMBOA PI CKOSS SECTION DATA IN THE LIGHT OF THE NOh KNUWN
Y#1{1765) AND REVERSES THE MUDEL-DEPENDENT CONCLUSION UF TAHER-
2ADEH CN THE PREFERREC JP ASSIGNMENT (FRUM 3/2+ TU 3/2-).
arenus ssesusees sesasessn nmsssssse sessssses eesreenen o e
ar sssssssns sessssues sessssusn EEEmseves wseesrens sesssanen
z (I765) 45 Y#1(1765, JP=5/2-) 1I=1
45 Yel(1765) MASS (MEV)
L} 1765.0 10.0 GALTIERI 63 DBC C X-D l.51 BEV/C
L] 1755.0 10.0 ARMENTERC 65 HBC C K—-P TO Y®*1520 Pl 7/66
M 1760.0 10.0 BELL 1,2 66 DBC =~ K-N TU Y#1520 PI 7/66
M 1776.0 6.0 SMART 66 DBC - K-N TO LAM PI- 1766
M 1746.0 8.0 FENSTER 66 HBC C K-P TU Ye1520 PI 9/66
L] N 1758.0 ll 0 LEVI SETT 66 RVLE SOME REAL BGD 3/66
L] N CR 1770. LEVI SETT 66 RVUE BGD PURE IMAG 9/66
N RES + DlFFNAC'lVE BGC FUR K—P EL. DATA ARE IN ARMENT 66 FITS TCC.
" 1770.0 10.0 ARMENTERQ 66 HBC C 2-BUDY CHANNELS ~ 9/66
L 1775.0 5.0 DAVIES 66 CNTR - K=P, D TICTAL 11766
(Ideogram below)
WEIGHTED AVERAGE =1767.50 +/- 4.31
SCALE =1.51 CHISQ = 13.7 CONLEV = 0.033
-
0.4
0.3p
DAVIES 66 CNTR
0.2 —_
4 ARMENTERD 66 HBC
FENSTER 66 HBC
SMART 66 DBC
—_
0.1k N BELL 1,2 66 DBC
ARMENTERO 6S HBC
- . GALTIERT 63 DBC
0.0 + 4+ N +
o i b i b
o ) o o o o
~N - ] [ o o~
~ ~ ~ ~ @ @
- - - - - -
Ym1(1?765) MASS (MEV)
ittt 45 Y#1(1765) WIDTH (MEV)
L 60.0 10.0 GALTIERI 63 DBC C
w 105.0 20.0 ARMENTERQ 65 HBC C 7/66
w 70.0 20.0 BELL 2 66 DBC - 7/66
W 129.0 16.0 SMART 66 DBC - 7766
W 70.0 20.0 FENSTER 66 HBC C 9/66
Ll N 113.0 25 0 LEVI SETT 66 RVUE SOME RFAL BGD 9/66
w N ORrR -0 LEVI SETT 66 RVUE BGD PURE IMAG 9/66
N ﬂES + DlFFRACTlVE BGC FOR K-P kL. DATA ARE IN ARMENT 66 FITS TCC.
W 130.0 20.0 ARMENTERD 66 HBC C 9/66
w 120.0 20.0 CAVIES €6 CNTR 11/66

(Ideomram below)

GALTIERI
ARMENTE R
BELL 1
BELL 2
SMART
FENSTER
UALIG
LEVI SET
ARMENTER
BARLOUT A
DAVIES

YODH
BIRGE

GELFAND

senens w
. ..

z

CLINE
F-Luzz1

cesven

SCALE
0.4

WEIGHTED AVERAGE =BB8.7 +/- 12.2
CONLEV =

=1.99 CHIS@ = 23.7

—_—

DRVIES
ARMENTERO 66
FENSTER
SMART

BELL 2

ARMENTERO 6S
GALTIERI 63

.001

66 CNTR
HBC
HBC
osc
osC
HBC
osc

66
66
66

Py
-4
o
w

100.q,
150.q,

Y®1(1768) HIDTH (MEV)

Y#1(1765)
Yel(1765)
Yel1(1765)
Ye1(1765)
Y#1(1765)
Y*1(1765)

Y=l ( l‘lbsl

0-53
0 46
CR
RES 0 DIF
0.45
0.43

Y*1(1765)
0.17
0.20

Yel(1765)
0.01
0.01

Ye1(1765)
0.02

Yel1(1765)
0.14
0.12

Yel(LT65)

0.24
0.15

200.9,

45 Ye#l(1765) PARTIAL DECAY MUDES

INTO
INTO
INTO
INTO
INTO
INTO

KBAR N
LAMBCA P11
SIGMA PI
SIGMA ETA
Yel(138%) Pl
Ye0(1520) PI

45

INTO (KBAR N)/TOTAL
GALTIERI
UbL IG
LEVI SETT
LEVI SETT
FRACTIVE bGC FOR K-P EL.
0.05 ARMENTERU
DAVIES

0.09
0.05

INTO (LAMBCA PI)/TOTAL
0.02 SMART
0.02 UKL IG
0.05 ARMENTEROD

INTO (SIGMA PI)/TOTAL
0.0 UHLIG

OR LESS ARMENTERO
lN"U (SIGHA ETA)/TOTAL
ARMENTERU

INTO (Y=1(1385) P1)/TOTAL

. UHL IG
0.02 BARLOUTAU

INTO (Y«1(1520) PI)/TOTAL
0.03 ARMENTERU
0.06 FENSTER
0.02 UKL IG

Y#1(1765) BRANCHING RATIOS

63
66
66
66

DATA

66
L1}

66
66
66

66
66

250.0,

S11517
s18S 9
S20S8 &
§21S514
L43s 8
L38s 8

HBC
HBC

RVUE
RVUE

(P1)/TOTAL
€ K-P RVUE
c

SOME REAL BGD
BGD PUKE [VMAG

ARE IN ARMENT 66 FITS TCC.

HBC

CNTR

DBC
HBC
HBC

HBC
HBC

c
(P2)/TOTAL

= ASSUMING R1=0.5

c

C ASSUMING R1=0.44
(P3)/T0TAL

4

C

(P4) /TOTAL

HDBC C-

HBC
HBC

HBC
HBC
HBC

APS)/TOTAL

4

C ASSUMING R1=0.44
(P6) /10TAL

C R1=0.5, HYPERCAS
G RL=0.5, KBAR N
c

2ss sesssness o e

REFERENCES —-- Ye1(1765)

63
65
66
66
66
66
66
66
66
66
66

A BARBARO-GALTIERI,A HUSSAIN,RD TRIPP//LRL
ARMENTEROS, + //CERN ,HE IDELBERG y SACLAY
R 8 BELL, R W BIRGE, Y-L PAN, R T PU //LRL
R B BELL //7LRL
W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL
+GELFAND, HARMSEN,L~SETTI,+ //CHI,ARG (CERN)
+CHARLTON, CONDON ¢ GLASSER » YODH 3+ / /MU yLSNRL
R LLVI SETTI, E PREDAZZI //CHI
ARMENTEROS,F-LUZZ1, + //CERN,HEIDEL,SACLAY
BARLOUTAUD, GRANET, + //SACLAY,HEIDEL,CERN
+COWELL  HATTERSLEY,+ //8IRMGHM,CAMBR yRTHFD

PL 6 296
PL 19 338
PRL 16 203
UCRL-16936
PRL 17 556
PRL 17 841
PR {ACCEPTEC)
BERKELEY CONF
BERKELEY CONF
BERKELEY CONF
PRL (TO BE SUBM)

THESIS

PAPERS NOT REFERRED TO IN DATA CARDS.

65 ATHENS CCNF 269. G B YODE //MARYLAND
65 ATHENS CCONF 296 +ELYKALMUS,KERNAN,LOUIE » SAHCURIA, + //LRL
YCOH 65 AND BIRGE 65 ARE PRECURSORS OF UHLIG €6 AND BELL 66.
66 BERKELEY CONF +FARMSEN,LEVI SETTI,RAYMUND, + //CHI ARG

ELASTIC SCATTERING CATA FIT BY LEVI SETTI 66.

senessse se
ssenvses oo

seanssses sssseesve

14
1J4p
1JpP
1Jp
19p
1yp
1y

14p
1JP

14
1Jp

FREe SEERISEEL EEINREESL BENAIEELE FREEENERE EREFEGENE
SEEE EREINEEEE HEESEEELS BEENSEES SEERSERER FERESEEES

9/66
9/66
9766

7/66
9/66
9/66

9/66
9766

9/66

9766
9/66

1/66
9766
9766

9/66

(|7B°) 57 Yel(178C, JP= ) I=1
SIGMA ETA THRESHOLD EFFECT. [INTERPRETATIUN AS RESCNANCE
NOT CONCLUSIVE. SEE FERRU-LUZZI &€. OMITTEL FRUM TABLE
e 57 Y#1(1780) MASS (MEV)
1780.0 CLINE 66 DBC - K-N TO SIG- ETA
m———————— 57 Y«1(1780) WIDTH (MEV)
100.0 CL INE 66 DBC -
--------- 57 Y#1(1780) PARTIAL DECAY MUUES -
Y#1(1780) INTO KBAR N siis17
Ye1(1780) INTO SIGMA ETA S20S14

sssnssrae was

ses sesssssss sesssssse mesae

REFERENCES -~ Y=»1(178C)

//w1SC(LKL)
//CERN

66 BERKELEY CONF
66 BERKELEY CONF

D CLINE, M OLSSON
M FERRO-LUZZI

e ssssecsne snsessees sEeess

esscne o

FERERENE SESINLARE FEANEAAE FENENEEES HESRRNES REcEEReRE SR

1

9/66




30

46 Y#1(1915, JP=5/2¢) =1

Z (1915)

PERHAPS SOME SLIGHT RESERVATION SHOULD BE HELD AGAINST

COMPLETE ACCEPTANCE UF THE INTERPRETATION OF THIS EFFECT

AS (1) BEING A RESONANCE (2) HAVING JP = 5/2+.

46  Y=1l(1915) MASS (MEV)
. 1942.0 9.0 BOCK 65 HBC PBAR P 5.7 BEV/C
M 1915.0 20.0 cooL 66 CNTR 0- K-P, D TOTAL 7/66
L] 1905.0 5.0 DAVIES 66 CNTR K-P, D TOTAL 11766
—msess 46 Y®1(1915) WIDTH (MEV)
. 36.0 20.0 36.0 BOCK 65 HBC
L] 65.0 cooL 66 CNTR 0O~ 7/66
w 60.0 20.0 DAVIES 66 CNTR 11766
aubntinindd 46 Ye1(1915) PARTIAL DECAY MODES

Pl Y#1(1915) INTO KBAR N s11s17
P2 Y*1(1915) INTO LAMBCA PI S18S 8
P3 Y*1(1915) INTO SIGMA PI §20s 8
secccsscssnnnaeee 46 Y#1(1915) BRANCHING RATIOS sessssesecsssassreeseane
R1 Y#11{1915) INTO (KBAR N)/TOTAL (P1)/TOTAL
R1 0.103 00L 66 CNTR ASSUMING J=5/2
R1 0.06 0.02 ARMENTERO 66 HBC C K-P EL, CH EX
R1 0.1 DAVIES 66 CNTR ASSUMING J=5/2 1
R2 Y#1(1915) INTO (LAMBCA P1)/TOTAL (P2) /TOTAL
R2 0.12 0.0 SMART 66 DBC - ASSUMING
R2 0.10 ARMENTERD 66 HBC C ASSUMING . 06
R3 Y*1(1915) INTO (SIGMA PI)/TOTAL {P3) /TOTAL
R3 0.0 0.02 ARMENTERO 66 HBC C ASSUMING R1=0.06
ESEAN ANALELAEE EREINGEEA LERNEEERT FCENENEST FECELIENS BEROERENE SSEREENEN
REFERENCES ~~ Y#1(1915)
BOCK 65 PL 17 166 +COOPER, FRENCHyKINSON, + //CERN,SACLAY I
cooL 66 PRL 16 1228 +GIACOMELL I,KYCIA,LEONTIC,LI,LUNDBY,+//BNL I
SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMLS,R P ELY//LRL IJP
ARMENTER 66 BERKELEY CONF ARMENTEROS F-LUZZI, + //CERN,HEIDEL,SACLAY [JP
DAVIES 66 PRL (TO BE SUBM) +COWELL,HATTERSLEY,+ //BIRMGHM,CAMBR,RTHFD I
sresen wae . e sesseesne sesessnen
sssene mes Sessensas srsesnser ensnsEnes
2 (2035) 47 Ys112035, JP=7/2+) I=1
47 Y#1(2035) MASS (MEV)
M - 2022.0 20.0 BLANPIED 65 CNTR C GAMMA P TO K¢ Ye
M 2040.0 20.0 coou 66 CNTR C- K-P, D TGTAL
M 2030.0 20.0 WOHL 66 HBC C K=-P TU LAM PIO
----------------- 47 Y*1(2035) WIDTH (MEV)
W - 120.0 20.0 BLANPIED 65 CNTR C
w 150.0 cooL 66 CNTR C .
w 170.0 WOHL 66 HBC C
----------------- 47 Y*l1(2035) PARTIAL DECAY MODES Semsssssccssssssonesse
Pl Y#1(2035) INTO KBAR N S§11817
P2 Y#1(2035) INTO LAMBCA PI §18S 9
P3 Y#112035) INTO SIGMA PI 5205 ©
----------------- 47 Y#1(2035) BRANCHING RATIDS S e e
R1l Y#1(2035) INTO (KBAR N)/TOTAL (P1)/TUTAL
RL 0.155 cooL 66 CNTR C K~P TOTAL
RL 0.25 WOHL 66 HBC 0 K-P CH EX
R2 Y#1(2035) INTO (LAMBCA PI)/TOTAL (P2)/TOTAL
R2 0.16 WOHL 66 HBC C ASSUMING R1=0.25

RENES SEBEENNES AESANENEE SESEINEES EEEARRERS SEREOENER SRERNNNEE HESNEROSE

REFCRENCES -~ Y#1(2035)

BLANPIED 65 PRL 14 741 +GREENBERGy HUGHESyKI TCHING yLU,#+ //YALE (CEA)

coot 66 PRL 16 1228 +GIACOMELLI,KYCIA,LEONTIC,LT,LUNDBY,+//BNL I

WOHL 66 PRL 17 107 C G WOHL, F T SOLMITZ, M L STEVENSUN //LRL I[JP
PAPERS NOT REFERRED TO IN DATA CARDS.

SMART 66 PRL 17 556 W M SMART,A KERNAN,G E KALMUS,R P ELY//LRL IJP

ARMENTER 66 BERKELEY CONF ARMENTEROSy F-LUZZIy + //CERN,HEIDEL,SACLAY [JP
SMART 66 ANU ARMENTEROS 66 TEND TO CONFIRM THE JP ASSIGNMENI.

srssnnan we
. ae

T (2260) 8 ve1(2260, Jp= ' asl

EVIDENCE NOT COMPLETELY CONCLUSIVE.

een sunen
 sarennnes

THE: BUMP IS SMALL
ANC SENSITIVE TO DETAILS OF THE UNFOLDING OF THE EFFECTS
OF INTERNAL MOMENTA OF THE NUCLEUNS IN THt DELTERON.

————————————————— 48 Ye1(2260) MASS (MEV)
M . 2245.0 BLANPIED 65 CNTR GAMMA P 10 K+ Y&
M. 2299.0 6.0 BOCK 65 HBC PBAR P 5.7 BEV/C

] 2260.0 20.0 cooL 66 CNTR K-P, D TOTAL
oo -== 48 Y#l(2260) WIDTH (MEV)

W 150.0 BLANPIED 65 CNTR

W 21.0 17.0 21.0  BOCK 65 HBC

" 180.0 coot 66 CNIR

----------------- 48 Y#1(2260) PARTIAL DECAY MODES  ——===-=-m—=mmmooone
Pl Ye1(2260) INTO KEAR N S11517

P2 Ye1(2260) INTO KBAR N PI SLLS17S &

——mmm e e 48 Y#l(2260) BRANCHING RATIOS = =====—==m=-——oommommeee
Rl Yel1(2260) INTO (KBAR N)/TOTAL (P1)/TOTAL

Rl 0.14 cooL 66 CNTR ASSUMING J=9/2

EESEN GRENECIRE ERTNSNNSE NENERRANS FREEUREAR SOTEIENGS NERENEENE NNBNESEND

1766

1/66
9766

9/66

7/66
7/66

1766
7/66

7/66
7766

7/66

1766

7/66

REFERENCES ~- Ye#1(2260)

BLANPIED 65 PRL 14 741 +CREENBERGsHUGHESyKITCHING, + //YALE(CtA)

BOCK 65 PL 17 166 +COOPER, FRENCH,KINSON, + //CERN, SACLAY

cooL 66 PRL 16 1228 +GIACOMELL I4KYCIA,LEONTIC,LI+LUNDBY,+//BNL I
PAPER NOT REFERRED TO IN. DATA CARDS.

DAUBER 66 PL 23 154 +SCHLEIN, SLATER, STORK, TICHO //UCLA(LRL) J

SUGGESTS J=9/2 RESUNANT BEHAVIOR IN SIGMA- PI+, BUT APPEARS
INCONSISTENT WITH COOL 66 PARAMETERS.

sseone

T (3000) 50 ve1(3000, dp= ) 1=1

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

59 Y#1(3000) MASS (MEV)

[ 3000.0 EHRLICH 66 HBC C PI-P 7.91 BEV/C
—m=—mm----------- 59 Y#1(3000) PARTIAL DECAY MODES  —-===-—-==--—--——u—o -
1 Ye1(3000) INTO KBAR N S11S17
P2 Y+1(3000) INTO LAMBCA PI 5185 8

Sssece suaseRIEs eRsEeNNEN BevssERES snssnssae e sessenane

REFERENCES -- Y#1(30C0)

//PENN(BNL) I

EHRLICH 66 PR (SUBMITTED)

R EHRLICH, W SELOVE, H YLTA

.. sssnnunan
SEsIEEEAE BEERRRRSS SeRBESERE AReRe

B (1530)s xiav/201530, sp=3/20) 1=172

49 X1*i/2(1530) MASS (MEV)
L] . 1529.0 5.0. PJERROU 62 HBC C- K~P 1.8 BEV/C
M . 1532.0 .2.0 BADIER 64 HBC C- K-P 3 BEV/C
L 1535.7 3.2 LONDON 66 HBC -~ K-P 2.24 BEV/C
MO 1528.7 1.1 LONDON 66 HBC C
----------------- 49 Xle(-)-X1#(0) MASS DIFFERENCE (MEV) eeessesmnne e
o 5.7 3.0 PJERROU 65 HBC 0- K-P 1.8-1.95 B/C
D R 7.0 . LONDON 66 HBC O
R REDUNDANT WITH DATA IN MASS LISTING.
0 2. 3.2 MERRILL 66 HBC C- K-P 1.7-2.7 BE/C
49 XI1#1/2(1530) WIDTH (MEV)
2.0 SCHLEIN 63 HBC C K-P 1.8-1.95 B/C
3.5 LONDON 66 HBC C
7.0 BERGE 66 HBC C K-P l.5-1.7 BE/C
49 XI*1/2(1530) PARTIAL DECAY MODES
Pl XI#1/2(1530) INTO XI PI §225 8

*ssens sensnvses

CESEEEIER FINEENNIE UEINEERES ERCINENER CRNENEEL AREENEEEN

REFERENCES —-- XI®#1/2(153C)

PJERROU 62 PRL 9 114 +PROWSE, SCHLEIN, SLATERSTORK, TICHU //UCLA I
SCHLEIN 63 PRL 11 167 +CARMONY , PJERROU, SLATER s STORK,,TICHO //UCLA 1JP
BADIER 64 DUBNA I 593 +CEMOUL IN, GULDBERG, + //EPSACLAY ,AMSTR |
PJERROU 65 PRL 14 275 +SCHLEIN,SLATER, SMITH, STORK, TICHU //7UCLA
LONDCN 66 PR 143 1034 +RAU, SAMIOS, YAMAMOTO ,GOLDBERG ¢+ //BNL,SYCR IJ
BERGE 66 PR 147 945 +EBERFARD, HUBBARD)MERRILL yB-SHAFER s+ //LRL I
MERRILL 66 UCRL-16455 THESIS C W MERRILL //LRL  JP
QUANTUM NUMBER CETERMINATION NOT REFERRED TO IN DATA CARDS.
SHAFER 66 PR 142 883 BUTTON-SHAFER, L INDSEY,MURRAY, SMITH //LRL  JP

" saecssene wes
sasuen sue

Senaes BamsaRvEs semens
sanas u

sensne &

E ('705)51 XI#1/2(1705, JP= )

EVIDENCE NOT COMPELLING.

1=1/2

OMITTED FROM TABLE.

51 XIe1/2(1705) MASS (MEV)
M 1705.0 APPROX SMITH 65 HBC C- K-P 2.1-.7 BEV/C
————————————————— 51 X1#1/201705) WIDTH (MEV)
W 20.0 APPROX SMITH 65 HBC C-
————————————————— 51, XI#1/2(1705) PARTIAL DECAY MODES  —==---=--——-oooooo
Pl X1#17/2(1705) INTO XI PI s225 ©
P2 X1#1/2(1705) INTO LAMBDA KBAR S18S11

SERBEE SERRNRAEE NETENNSEE PHRRRNERN RERGRERSS ERONIERES PENROENEE SURCRARSY

REFERENCES —-- XI#1/2(17C%)

SMITH 65 ATHENS CONF 251 G A SMITH, J S LINDSEY //LRL I

“ennnuann
casnnanen

B (1815) 50 xis1/201815, sp= )

50 XI#1/2(1815) MASS (MEV)

- 1770.0 FALSTEINS 63 FBC C- K-FR 3.5 BEV/C
M 1817.0 7.0 SMITH 1 65 HBC C~ K=P 2.4-.7 BEV/C
M 1814.0 4.0 BADIER 65 HBC € K-P 3 BEV/C
----------------- 50 XI#1/2(1815) WIDTH (MEV)
w - 80.0 OR LESS HALSTEINS 63 FBC G-
w 12.0 4.0 BADIER 65 HBC C
L] 30.0 7.0 SMITH 2 65 HBC C-

9/66

1766
1766

1/66
1766

7/66

7/66
1/66
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50 X1#1/2(1815) PARTIAL DECAY MODES

Pl XI#1/2(1815) INTO LAMBLA KBAR S18S511

P2 XIw1/2(1815) INTO XI P 5225 8

P3 XIe1/2(1815) INTO X[#1/2(1530) PI L49s 8

P4 XI#(1815) INTO XI PI PI (XI PI NUT XI#(153C)) S22S 8S &
----------------- 50 X[s1/2(1815) BRANCHING RATIOS B i

RL Xl'l/Z(l&l)) INTO (LAMBDA KBAR)/TOTAL (P1)/TUTAL

RL = BADIER 65 HBC 7/66
R1 = LARGE SMITH 2 65 HBC 7/66
R2 XI#1/2(1815) INTOU (XI PI)/(LAMBDA KBAR) P21 7(P1)

R2 0.20 0.20 BADIER 65 HBC 1/66
R2 = SMALL SMITH 2 65 HBC IF XI*1933 EXIST 7/66
R3 Xlel/72(181%) INYO (XI=(1530) PI)/(LAM KBAR) (P3)/7(P1)

R3 0.26 MITH 1 65 HBC

R3 SMALL BADIER 65 HBC 1/66
Ré& Xl'l/Z(lGl>) INTO lxl P1 P1)/(LAMBDA KBAR) (P4)/(PL)

R4 .1 SMITH 1 65 HBC

R¢ SN‘LL BADIER 65 HBC 1/66

EEBANE SESRAENSE CEEEESEEN SALENENSE CEREINCEN SNAEENAEEE SREEEEINE BEBSRRCSS

REFERENCES -- XI»1/2(1815)

HALSTEIN 63 SIENA CCNF 173 HALSTEINSL 1Dy +//BERGEN, CERN,FP 4R THF 'bthUL 1
SMITH 1 65 PRL 14 25 +L INDSEY,BUTTON-SHAFER ;MLRRAY //7LRL L1JP
BADIER 65 PL 16 171 +CEMOUL INy GOLDBERG,y + //CP'SACLAV'AMSVR I
SMITH 2 65 ATHENS CONF 251 G A SMITH, J S LINDSEY J/LRL

SEEBEE EENREEENN TENSUSERS SHNNERESL SERSNRENE SEESRESEE FERSERERE ABSIEREEE
WEEANE SELIENNES MESEIEEEE FILIEERSN SEARERNGE SEREENNEE VERSEEAGE NERSEBESS

B (1935) 52 x1e1/201935, Jp=

52 XIe1/211935) MASS (MEV)

) 1=1/2

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

----------------- 52 X1+1/201935) WIDTH (MEV)

W 140.0 35.0 BADIER 65 HBC €

----------------- 52 XI1#1/2(1935) PARTIAL DECAY MODES  ====-c—comomm=mee

3 XIs172(1935) INTO XI PI s22s

P2 XI1#1/2(1935) INTC LAMBGA KBAR s18s11

seeens ssenssene nessnsesn « . or sevessass
REFERENCES —- XI®1/2(1935)

BADIER 65 PL 16 171 +CEMOUL IN, GULDBERG, + 7/EP SACLAY,AFST 1

Ssssan ssssuesse sesnesane o

sessen

E’ (2270)5; XI» 72(22710, JP=

weense

ABRAMS

senens
ascane

sanesssne anensnnes
SRNBLENAN SRLCNNNNS CRANEEEIS LENIREENE CHEEPNASS SRECHERES FEERNINESE

V1= /2

EVIDENCE PREL IMINARY. OMITTED FRUM TABLE.

53 XI# /2(2270) MASS (MEV)

2270.0 ABRAMS 6& HBC K-P 4.25 BEV/C 9/66

ssssasene -

sesncannn
REFERENCES -- XI® /2(227C)
66 BERKELEY CONF

+CAY,GLASSER,KEHUE, SECHI-ZORN, + //MD(BNL)

sessnssss sssnsrsns »s . sassssens sessssanse
SEENEEREE FEENEEINT SNESATNES FSEENENET SEIENNNEN PECERARES EREBESRNS

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

Certain HBC and DBC experiments report
the mode "n—> 3n0, but actually they detect
both n—37m° plus n—n° 2y, and they cannot dis -
tinguish them (we ignore the mode n—>2m’y).
Since the detection efficiencies are different
for the various modes, one may not merely
substitute the comblned rate (370 4+ «° 2vy) for the
reported 3m° rate in these experiments.
MULLER+ 63 (DBC) state that their detection
efficiency per y rayis about the same regard-
less of the mode of decay (37 or m° 2vy).
CRAWFORD2 66 (HBC) has shown that the
same is true for the HBC experiments listed.
Thus for all these experiments (assuming
n—>2n° y to be equal to zero)

0 _ 2.0 1
3 true - 3T reported 1+4 (1)
[
and
0
" ZYtrue T reported 1+—4r (2)
where
02
r=12Y (3)

370

CRAWFORD?2 gives values for 3m° /1r+1'r_1'r°,
using (1) and assuming r = 1,79+0.58, from
DIGIUGNO+ 66 (CNTR).

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

370

™ TI'-1To

R = = 0.94+0.16.

If we now use the experimental results from
the BC experiments along w1th our best- f1t
values for the partial modes m°2y and 37°

we have [Egs,

1) and (3)]:

= 0,50+0.12,

The agreement is not good (it is about 2 stand-

a

rd deviations). If suchadiscrepancy persists,

we will recode program AHR to accept all of
the data next time.

a

the MMS group (LEVRAT + 66).

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

) Relatlonshlp between:

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

The figure below shows the R data of
We have

added the average mass and width of the HBC

bumps (GOLDHABER + 66RVUE).

The obser -

vations must be related, but there is not yet
enough information to apportion them.

b) Relationship between:

bump has 3 charged tracks,

1.

Narrow S~ peak ieen by MMS
2,

I'= 90+40 MeV 7 7°peak seenin HBC

It is hard to relate these, since M_IMS
HBC is .

See fig. below.
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Notes on Baryon Resonances

Parameters of the lower N''s (Rosenfeld,

Wohl)

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

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

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

T(E) = x /(e - i), (1)

where x is elasticity and € is (M-E)/(I/2).
This amplitude traces a circle of diameter x
and becomes entirely imaginary at E = M.
The amplitude also has greatest velocity
ldE/dEl at E=M, for it is easy to show that
a7\ &
'a'f' = —5— =ImT, (2)
€ +1
which is a maximum at E=M. The P33 A (1236)
is a good example of a resonant partial wave
with no background until E is well above M.,

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

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

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

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

Let us consider the P44 amplitude to be
the result of two opposite forces, a repulsive
force responsible for a negative scattering
length A, and an attractive resonant interac-
tion. The scattering length will produce a
phase shift 2i6' and a contribution to the T
matrix

e2i 6" 1
f = —_—
T' = 71 . (3)
The resonant term T will be given by (1). The
total amplitude, obtained by multiplying the S-
matrix elements ™ (S is related to T by
S=2iT + 1), will now start out negative, and
then superimposed on its clockwise motionwill
be the counterclockwise circular resonant be-
havior.

How far around this resonant circle is
1400 MeV ? To solve this simple problem, as-
sume that the repulsive phase shift 28' is re-
lated to a scattering length by

K> cot &' = 1/A,

or more precisely, using McKinley's phase
shifts,?-

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

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

The other resonating amplitudes, the D
the D, _, and the F1 , appear to have little
background; the variation is most rapid ap-
proximately where the amplitude becomes im-
aginary. Therefore the resonant parameters
may be chosen as follows: M is where T(E)
is entirely imaginary; x is the length of T at
this point; and I'/2 is (M - E'), where E' is the
energy at which Im T is x/2.

13’

1. By multiplying S matrices we get

i8' id
St =8 S=ne® et = 2iT +1.
.. 2i(6'+9)
Hence Tr = 1.0 € -

which rotates the
2i

clockwise resonant circle by 2i6', keeping it

tangent to the unit circle,

2. J. M. McKinley, Rev. Mod. Phys. 35,
788 (1963).
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Spin-parity assignments of the higher mass N¥'s

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

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

Appendix A, Compiled Spectra Relevant to
H and k Mesons

In an attempt to confirm or deny the exist-
ence of certain tentative bumps, we have
started compiling the relevant published spec-
tra. It would be better to compile events,
rather than spectra, but the former entails
collecting data summary tapes, whereas the
latter involves only key-punching published
data, Perhaps this simpler procedure will
stimulate experimental groups to combine
their data more effectively.

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

‘Our latest compilations will be contin-

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

1. The «(725) (Lynch, Rittenberg, Rosenfeld,
‘ ing, Dec. 1966)

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

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

a, mp—>(KmY

The k was first reported by ALEXANDER+
62 and MILLER+ 63 in the reaction
Tp->x0 ('rrK)+’ ® at 1.9 to 2.4 GeV/c. Figure
A1, taken from MILLER+ 63 (which incorpo-
rates events from ALEXANDER+ 62), shows
an.enhancement of 55 'k mesons' just at the
peak of phase space. These data have now
more than doubled, and appear in the thesis of
HARDY 66, from which we have gathered two
histograms to make Fig. A2, The enhance-
ment has become considerablyless impressive
and, if present, corresponds to < 40 events.
The corresponding plot at higher primary
energy, Fig. A3 (also from HARDY 66), also
shows no evidence for k.

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

Beam Number of Published m zProd‘ Plot
momentum Decay products combina- as evidence (3 FK s ross sym-
Reaction (GeV/c) studied tions for « Reference (MeV) (MeV) &cbt,xon bol ' Figure
" p—(Km) 0z 0 1.9 -2.0 (K )+ (KO Ty ) + Alexander 62% Fig. 3 (incl. in Hardy below) =730 <20 A4
T p—(Kn) =~ 1.8 -2.2 K'no 736 Hardy 66P Fig. 12(g) K A2
1.9 -2.4 Ktn® 520 + Miller 63€ Fig. 2(b) (incl. in Hardy above) 726435 < 20§ 6-35 At
1.8 -2.2 Kovri 1602 Hardy 66D Fig. 13(g) N A2
1.9 -2.4 Ko 1202 + Miller 63€ Fig. 2(c) (incl. in Hardy above) 726435 < 20§ 6-3§ Al
2.9 -3.3 K;w: 299 Hardy 66b Fig. 12(h) L
2.9 -3.3 Kot 732 Hardy 66D Fig. 13(h) P a3
3.8 -4.2 Ktr 123 Hardy 66b Fig. 12(i) M
3.8 -4.2 Kot 223 Hardy 66b Fig. 13(i) Q
wp—(Km)°S° 1.8 -2.2 x:..- 670 Hardy 66P Fig. 11(g) H A5
2.9 -3.3 Khn- 314 Hardy 66D Fig. 11(h) 1, a6
3.8 -4.2 Kte" 104 Hardy 66P Fig. 11(i) 7
« p—~ (Kn)°A 1.5 Kon® 154 + Kim 654 Fig. 3 735457 <20 A
1.59 K°7%+K¥n™ 104 Sene € Fig. 2.10 z A7
1.8 K°n0 259 + Kim 659 Fig. 4 735:5t <20 B
1.8 -2.2 ‘K:H 522 Hardy 66: Fig. 15(g) Uy A8
1.8 -2.2 Kta- 1590 Hardy 66D Fig. 14(g) R
2.9 -3.3 Kn® 208 Hardy 66P Fig. 15(h) v
2.9 -3.3 Ko 688 Hardy 66b Fig. 14(h) s A9
3.8 -4.2 K°n® 72 Hardy 66 Fig. 15(i) w
3.8 -4.2 Kt~ 263 Hardy 66P Fig. 14(i) T
wtp~ (Km)tetA 3.2 Km0 +KOn 314 + Cason 66f Fig. 1 (213 events) 7312 s12 c A10
(4-body)
K p—+ (Km)7p 0.78-0.99 K- 220 Gelfand 668 Fig. 10 C
(3-body) 0.8 -1.05 K-n® 203 Kalmus 66h N
0.78-0.99 g:«- 79 Gelfand 665 Fig. 10 G |
0.8 -1.05 - 143 Kalmus 66 L
1.02-1.18 K-n® 300 Gelfand 668 Fig. 10 D A1
1.05-1.2 K™n° 180 Kalmus 660 K
1.02-1.18 R:w- 270 Gelfand 66]51 Fig. 10 H
1.05-1.2 ROn- 186 Kalmus 66 1
1.2 K-n® 894 Lynch 661 o
1.2 Ron- 891 Lynch 661 Q
1.0 -1.7 R“n; 4296 + Wojcicki 63) Fig. 1 7233 <12 30-0 B A13
1.4 -1.7 K-m 2543 Lynch 661 R
1.4 -1.7 ROn~ 2166 Lynch 66} T
1.8 -2.1 K™n’ 2925 Lynch 661 u
1.8 -2.1 R On- 2584 Lynch 661 w Al4
2.4 -2.7 K-n® 1950 Lynch 661 X
2.1 -2.7 RO~ 5833 Friedman 66K A
2.4 -2.7 Kon- 1833 Lynch 661 zJ
K pe(Rm)® 0.78-0.99 114 Gelfand 668 Fig. 10 E|
p=(Km)’n 0.8 -1.05 194 Kalmus 660 M
1.02-1.18 314 Gelfand 66¢ Fig. 10 F CA12
1.05-1.2 Kot 215 Kalmus 66 J
1.2 1068 Lynch 66} P
1.4 -1.7 3732 Lynch 661 s
1.8 -2.1 4554 Lynch 66 v} A15
2.4 -2.7 2834 Lynch 661 Y
K-p~(Km* 9= ° 2.24 Kra%+Kont+Ktn- 413 + London 66! Fig. 28 730 <15 L Al6
(Rm)%n"p
K p—~ (K")'n;n 1.2 -1.7 Kont+RO0n™ 1523 + Wojcicki 64™ Fig. 5 = 725 <12 w
(Rn)=n’p AT
K p—~(Rm)°np 1.45 Knt 101 Almeida 64" Fig. 4 <3x1.7 A
(4-body) 2.0 K-nt 4519 Dauber 66° Fig. 45(b) = 690 <30 D
2.1 -2.7 Ron® 4367 Friedman 66X F
2.68 K-t 1857 Pripstein 66P Fig. 8 P
A18
K-p~(Rm)"n%p 2.1 -2.7 RO 4338 Friedman 66K G
K p~(Rn)"r'n 2.1 -2.7 RO~ 3909 Friedman 66K H
Ktp~(Km)*xtn p 3.0 Ktn® 312 + Ferro-Luzzi 649 Fig. 2(a) 2 ey F
(5-body) 3.0 Kot 226 + Ferro-Luzzi 644 Fig. 2(c) (113 events) 725457 <30 85 F A9
3.52 Kont 1144 - Goshaw 66T Fig. 2 (572 events) <3 G
K*p—~(Km)°ntr’p 3.0 Ko™ 312 + Ferro-Luzzi 649 Fig. 2b 725£5% < 30% 65 F
total number = 66000

g. N. Gelfand et al., Formation and Product/ion of Resonant States in Two-Prong
. . + o o+ . K-p Interactions between 0.8 and 1.2 GeV/c, Enrico Fermi Institute for Nuclear
§Values obtained from the combined (K'w”) and (K°nr™) mass distributions. Studies Report EFINS-66-81, August 1966 (unpublished).
TValues obtained from the combined 1.5 and 1.8 GeV/c data. - G. Kalmus (LRL), private communication.

s A . 40 o+ + - s R. Lynch (LRL), private communication.

Values obtained from the combined (K'r%), (K°x"), aréc; (K"w") mass distributions. . Wojcicki et al., Phys. Letters 5, 283 (1963); Phys. Rev. 135, B484 (1964).
a. G. Alexander et al., Phys. Rev. Letters 8, 447 (1962). _ . . Friedman (LRL), private communication. -

b. L. Hardy, Analysis of Strange-Particle Resonant States from n”p Interactions,

- Par W. London et al., Phys. Rev. 143, 1034 (1966).
zPh. bD1 :h;;w), Lawrence Radiation Laboratory Report UCRL-16788, July 1966 Wojcicki et al. , Phys.yRev. T35 B195 (19(64). )
unpublished).

Almeida and G. R. Lynch, PRys. Letters 9, 204 (1964).
D. Miller et al., Phys. Letters 5, 299 (1963). . M. Dauber et al., Phys. Rev. (to b blis
Y. S. Kim et al., Phys. Letters 19, 350 (1965). ys. Rev. (to be published).

19, . . Pripstein (LRL), private communication.
M. Sene (Univ. of Paris Thesis), unpublished. P

. Ferro-Luzzi et al., Phys. Letters 12, 255 (1964).
N. M. Cason et al., Phys. Rev. Letters 17, 838 (1966). T. Goshaw et al., Phys.y Letters 227 347 (1;66)4 !
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On the other hand, some positive evidence
for an enhancement at 735 MeV comes from
studies of (Km)° A final states! This evidence
is shown in Fig. A7, which is a compilation of
517 events from two experiments (KIM+ 65,
SENE 66) with incident momenta of 1.5 to 1.8
GeV/c, partly below the K* production thres-
hold. In an experiment with 6X better statis-
tics (3342 events), HARDY 66 has found no
evidence for the k (Figs. A8 and A9), but his
experiment cgvers only the momentum range
well above K" threshold (1.66 MeV) and there-
fore does not invalidate the positive results of
KIM+ 65 and SENE 66.

b. 1'r+p - (Kn')+1'r+A

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

c. Elp - (Km) N

Historically, the second experiment to re-
port the k was that of WOJCICKI+ 63, in which
4296 events ofthe reaction K p—~K’m p were
studied. In agreement with the original k ev-
idence, their « has a mass of 723+3 MeV and
a width of <12 MeV. Wojcicki's largest effect
was at 1,08 GeV/c.

There are now several other experiments
measuring (Km) p final states in this region of
incident K~ momenta., Figure A11 is a com-
pilation of 3367 events (not including Wojcicki's)
it represents an independent confirmation of
Wojcicki's observation of a peak in the (Kw)~
mass at about 725 MeV. Moreover, a compi-
lation of recent results from (Km)°n final
states in the same energy region (1882 events)
also shows an enhancement (see Fig. A12),
perhaps at a slightly higher mass value. Al-
though the statistical significance of each of
these peaks is not larger than 1 to 2 standard
deviations, it is hard to deny that some pecul-
iar effect seems to be present here.

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

d. K-p - (K")‘ho E-,o

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

e. Kp»>Rm» =N

The « was also reported, with m = 725
MeV and I'< 12 MeV, by WOJCICKI+ 64 in

1523 events with 4-body final states, for inci-
dent momenta between 1.2 and 1.7 GeV/c. A
compilation of 6152 events presently available
for this reaction (including the data of
WOJCICKI+ 64) in the range of 1.2 to 2 GeV/c
(Fig. A17) shows, instead, a broad maximum
around 700 MeV. However 700 MeV is justthe
peak of phase space and we would not take such

‘a broad maximum as evidence for an enhance-

ment in the 725-MeV mass region. A compila-
tion of 14467 events at 2.1 to 2.7 GeV/c sim-
ilarly shows no k (see Fig. A18).

f. K+p—> (Rwf? +11"‘)"1'|'-|-p

Finally, the k was reported from a CERN
experiment by FERRO-LPZZH 64, who saw
a peak in the reaction K p - NKwww, This k
was at 725 MeV and had a width of <30 MeV,
The effect was found in the 3 GeV/c data, but
was absent in the 3,5 GeV /c data. An exper-
iment at Wisconsin at 3.6 GeV/c with three
times as many events as the CERN experiment
also indicated no evidence for a k.,

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

The « has also been looked for in other ex-
periments--e, g., the CERN group (V. Henri,
private communication) has looked fc_i_r the
below K* threshold in the reaction K p—K°m p,
but did not find it.

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

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

§. There are no new data to compare
with the claims of KIM 65, CASON66,
or LONDON 66; they are of course
still impressive,

§. The fate of the claim of WOJCICKI
63 is undecided. His data suggested
a k produced by K~ between 1 and
1,7 GeV/c. When combined withnew
data over this entire range, the sig-
nal has disappeared. On the other
hand, with limited statistics,
Wojcicki's best signal/noise ratiowas
at 1,08 GeV/c. We have compiled
events produced by K~ between 0,78
and 1.2 GeV/c, and indeed see a 1
to 2-0 signal for both k and k?,
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Wojcicki claim (W) + others. Same channel, higher energy. Ferro-Luzzi claim (F) + others,
Peak merges into phase space. merges into phase space.
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This behavior could be that of a real «,
but it is more what one would expect of statis-
tical fluctuations. ~

The fact remains that we compiled 19 his-
tograms (representing 60000 events) and
found 5 (6000 events) which show surprising
peaks "apparently ‘ndt statistical fluctuations.
We now try to explain it as a bias. We have
keypunched any spectrum associated with a
positive k claim, but stopped at 60 000 total
events simply because of the work involved,
(We shall next automate the preparation of
input data,) We estimate that 1.5to 2 million
events have beenmeasured, each of whichyields
aKmrmass value. Our reasoning is as follows:

Last year = 2 million events were meas -
ured in the United States,” and we guess = 3
million events for the world-wide anhual rate.
This rate has been roughly doubling every two
years, 2 5o the time integral of the number of
bubble -chamber events measured must be =10
million.
exposed to K~ with the number exposed to w
and p, we see that a quarter of these 10 mil-
lion events were produced by K* with enough
energy to produce Km events in the final state
(with Km mass >725 MeV).

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

By comparing the number3 of pictures

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

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

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

The '""H meson'' is a supposed IG =0
state with a mass m¢; = 1000 MeV, decaying
into (p m)%; Table AI-III lists the experiments
in which evidence was observed for a bump
near 1000 MeV in the (p m)° mass spectrum,
Figures A20 through A23 show the distribu-
tions of M(pm)® from these experiments.
Goldhaber® discussed the H meson and com-
piled the data of Figs. A20 and A21, plus 1705
events from the reaction wtd -~ (p )% pp from
Benson et al,” After consultation with Benson
et al,, however, we have decided that it would
be better to use only 790 events remaining in
their sample after p1r+ combinations in the A
band have been excluded. We have also added
1204 events that were contributed by the La
Jolla group® but not used by Goldhaber be -
cause they were not yet available,

Table A-II. Experiments on H meson discussed in Appendix A,

Reaction Beam momentum Number of Constraints Reference Plot Figure
' (GeV/c) events symbol
1r+p - (pm)° att 3.2 and 3.5 1204 Abolins 66 A A23
3.65 519 no Goldhaber 66b G A21
4.0 975 Bartsch 64° E A20
mtd—> (p)° pp 3.65 790 no At Benson 66% M A22
Total 3488
a. See Ref, 6
b. Gerson Goldhaber, Experimental Study of Multiparticle Resonance Decays, in Proceedings
of the 1965 Coral Gables Conference on Symmetry Principles at High Energies, University
of Miami, Florida, 1965 (W. H. Freeman and Co., San Francisco, Calif.,, 1965), p. 34.
c. J. Bartsch et al., Phys. Letters 11, 167 (1964).
d. See Ref. 5. -
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The combined spectrum (Fig. A24) shows
a peak extending from 960 to 1080 MeV, with
an estimated significance of at least four
standard deviations., Note, however, that its
mean mass is about 1020 MeV, only about 50
MeV below that of the Al meson, And its
width, T"= 120 MeV, is the same as
T (A1),

This peak is presently seen only in exper-
iment_‘_s in the beam momentum range 3.2 GeV/c
<p(m)<4GeV/c. Itis not seen in similar
experiments in the range 5.1 GeV/c < p(m') <
8.5 GeV/c. This means that whatever the H
phenomenon is, its production cross section
drops rapidly at energies greater than p(m )=
4 GeV/c. Note that 4 GeV/c is alrgady high
above the thrfshold, which is at p(m ) = 2,18
GfV/c for m p—> HA " and even lower for
m d > Hpp. Moreover, the data for p(r )< 4
GeV/c presented above are incomplete; we
estimate that at least = 1000 events from other
experiments exist but are not yet accessible to
us.

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

Is it a hew meson, H, or is it the neutral A1,
displaced to low energy by one half-width
through interference with background? We
know that the A1 is seen only when enhanced
by the Deck effect, i.e., A1 seems to be pro-
duced weakly, and needs to interfere positively
with background in order to be seen. But the
interference could also displace its peak up-
wards by ® 25 MeV. The A1% (pm)* is seen
recoiling against a proton; the H(prr)0 is seenre-
coiling against a AT, Could the vackground
phases differ enough between these two exper-
iments that the (p m)° peak is displaced down-
wards by about 25 MeV? We do not know how
to answer this question until more work is
done.

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

1) Compile p°Tr° spectra, or 2) compile
events from data-summary tapes, The latter
procedure seems more likely to give us the
information we want, for the following con-
siderations, The m m w° Dalitz plot has three
p bands (p°, p’, and p *) which overlap partly
at 1000 MeV, and overlap three deep at
N 3mp = 1300 MeV. As the Michigan group
shows in Fig. 2 of their paper, p 7 spectra
are contaminated with overlapping p*w ¥, but
if one selects out the overlapping, double-p
events, one produces an artificial bump at.
1000 MeV., One can get around this difficulty
by compiling the actual events and doing a
maximum -likelihood fit to the population of

the p° band. We shall do this,

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

bands; about half might come from p°1r° .

In summary, the compilation of spectra
carried out so far shows a bump but seems
inadequate to distinguish between H and a neu-
tral A1 peak., We feel that a compilation of
very carefully selected p»°'n'° events is the
most promising next step.
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