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TABLES FROM UCRL-8030 (rev.), August 31, 1966 Table S 
•A. H. Rosenfeld, Angela Barbaro-Galtieri, Janos Kirz, w_. J. l-'odolsky, Matts Roos, W. J. Willis, C. G. Wohl-. 

v e. 
.v 

e• 
J•I/Z 

J=I/Z. 

J=I/Z 

Mass 
(MeV) 

O(<O .• Z k'eV) 
O(<Z.I MeV) 

0.511006 
±O.OOOOOZ 

105.659 
±O.OOZ 

Mau 
differ­
ence 
(MeV) 

~---=-=w~,.=======1=(0--=-=)c=:~==1=3·9.-5=7•7=~-!~:~~ 
±0.014 

w• 134.974 
±C.015 

493.78} ±0.17 

497,8Z 
±O,Z5 

} 

4.6056 
±0.0055 

-4,04 
± .13 

-0,48XI/TI 
±e. oz. 
S=I,Z 

Mean life 
(sec) 

stable 

stable 

stable 

0. 

0 
0 

o.ooo 

Z.ZOOOXIO- • 0.011 
±.0017,S=Z,Z 

aZ.60ZX10- 0.019 
~.004 

a0.89X10- 0,018 
±,18 
5=1,6* 

1.Z35X10-S O.Z44 
±.003 
5=1,3* 

o.ssox to- 10 o.z4s 
±,017 
..s .. t.6 * 
5. 77XIO-S O.Z48 
±,59 

r<tO MeV 0,301 
Theoretically-tOO e V 

p 

n 

A 

z:• 

::=:-

1/Z(I/Z+) 938.Z56 
±0.005 

939.550 
±0.005 

U89.53J ±0.08 7,81 
. ±0,09 

119Z.Z 
±O,Z 

1197,33 } 4.85 
.. 0.13 ±0.07 

6,5 
±1.0 

stable 

1,01X10 
±,03 

0.880 

0.88Z 

aZ.5}(10- I,Z4Z 
±.05 • 
5=1.6 

o.8toxto- 10 1.415 
±0,13 

1.65X10- O 1,433 
±.03, S=t.3* 

3,0XI0-

±.5 * 
5=1,3 

1, 75XIo- 10 

±.05 . 

1,5Xto-10 

±,5 

1.7Z7 

1,)45 

z.8o6 

Magnetic 
moment 
(e/Zmp) 

1.0011596ZZ 
±.OOOOOOOZ7 

c1,00116Z 
±.000005 

Partial 
mode 

stable 

stable 

a table 

evV 

Important decay• 

Fraction 

IOO'fo 

0 
(MeV) 

105.15 

33,9Z 
139,07 

33,9Z 
4,09 

135.00 
133,95 

1',1;' (63.4±.5)'/.t 388.1 
w,.w~ + (Z0.8±.4)'/. • Z19.Z. 
w" w ( 5.7±.1)% 5=1.6 75.0 
For other decays see Table S-Decay 

+ -w w 
,.o,.o 

'll'o'll'o,.o 
'II'+ ,.-,.o 
w .... 
w~v _ 
w w 

'(69.3±1,1)% 
(30. 7±1.1)% 
5=1.3* 

(ZZ. 7±Z,1)'l'o 
(11.5± .4)'1· 
(Z8,8±1,8)'fo 
{37,0±1,9)'fo 

{0,16Z.±0,008)% 

Z18.5 
ZZ7.8 

9Z,8 
83.6 

zsz.s 
357.6 
Z18.5 

{
n 

all-neutral Ttovy 

!~:-,.o 
14,9d,8)'l'o 133,5±Z,4)'/.} 548,6 

413.6 
143.7 
134,5 
Z69.4 
41Z,6 

charged 1T 1ft y_ 
{

+-
'lf

0 e. e 

(Zt,l.,.t.9)% _1 z* 
(Z5,3±1,4)'fo - • 
( 5.1± .7)% 
<(1,1±1 •. 1)'l'o 

z. 79Z763 
±.000030 

-1.913148 
±.000066 

-o. 79 
±O,ZO 

Z,1±0,8 

pe·v IOO'l'o 0,78 

pw- (66,3,.1,4)% 37,6 
nw 0 (33,6d,4)'fo 40.9 

5=1.4* 
For other decays see Table S-Decay 

pw! 5Z,8,.1.5 'l'o 116.Z 
nw 47.Z±I,5 'l'o 110.3. 
For other decays see Table S-Decay 

A Y IOO'l'o 77.0 
See Table S-Decay 

nw- IOO'l'o 118.1 
For other decays see Table S-Decay 

Aw 0 IOOo/o 63,9 
For other decays see Table S-Decay 

IOO'l'o 
(Z±I)XIO-~ 

<5X to-

-so% 
-so'?o 

65,8 
Z04.9 
Z41,7 

ZZI 
66 

p or 
I'ma_,. 
(MeV/c) 

5Z.8 

Z9,80 
69.80 
Z9.80 

4.50 

67,50 
67,49 

Z35.6 
zos.z 
1Z5.5 

zo6.o 
Z09.1 

139.3 
13Z,8 
Zt6,o 
ZZ9,3 
zo6.o 

Z74,3 
Z57,7 
179.4 
174,4 
Z36,1 
Z57, 7 

1.19 

IOO.Z 
103.7 

189.0 
185.0 

74,5 

t9Z.8 

134.8 

138.7 
189,4 
303.0 

Z96 
Z16 

.! S = Scale factor= .Jx z/(N•t) where N;: number of experiments. S should be sts t. If S > t, we have enlarged the error of the 
mean, dx, i.e., dx- S dx. This is a,new convention, but still inadequate, since if S > t, the real uncertainty is probably even 
greater than S dx. See text. 

!.• See notes on Stable Particles following listings of data cards. !!• In units of e/Zme• .£• In units of e/ZmJ'. 
MUB-3406 
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Tab!~ S-Decay, August 31, ~966 

An AppendiX: to Table S for decay parameters and branching fractions 

K± 

1\. 

!:1' 

!:0 

!: • 

:;::o 

--"' 

Partial 
mode 
± 

fl v 
Tr± 'fro 
'IT± rr+n-
11'± 11'011"0 

TrOJ.l± V 

1r
0 e* v 

TT± TT+e± V 

n± 11'± e+v 
n* TroY 
1T±1T+f.L±V 
n* e+e-

± + -1T fl fl 
e± v 
TT± rr+Tt-

P" n,• 
PfLV 
pev 

p1T• 
n,+ 
nrr+y 
i\e+v 

~~+v 
ne-:t"v 

1\.y 

n" 
nrr-y 
DJ-1.-V 

. ne-v 
Ae-v 

1\. ... 

P" 
pe""v 
z; +e -v 
z;-e+v 

1\. .. -
i\e ""v n,-
1\. -v 
!: \i e -v 
1: 0 u-v 

Fraction 
Q 

·(MeV) 

(63,4 ± .5)o/o l 388,1 
(20.8 .± .4)o/o *"' 219.2 

(5,73±,11)% .; 75,0 
(1,75±,08)o/o II 84,3 
(3.44±.19)% "' 253.1 
(4.83±.14)% 358.3 
(3.8 ±.8)1o-5 ·~14.1 
<0,2 x 1o-5 214.1 
(2.2 ±,7)10-4 219.2 
.;1,4 X 10-5 109,0 
<1.1 x 1o-z 353.2 

<3 X 10- 142,9 
( 1.9 ± 1.2)1o-5 493,3 

( 10±4)1o-5 75.0 

(66,3 ±1.4)o/•1s- 14* 37,6 
(33.6 ± 1.4)o/o; - . 40,9 

( 1.5 ± 1.2) 10-4 71.5 
(O,B!i±0,1Zl10-3 176,7 

(52.8 ± 1.5)o/o 
{47.2 ±1,5)o/o 
~o.2 x10-4 
"'0.2 x1o-4 
( 1.85 ± 0.4)_f10-3 
<1.1 X 10-
<0.5 x1o-4 

1ooo/o x 1o-4 

100o/o 
.. 0.1 x1o-4 

( 0,62 ± .12)10-3 
(1.25 ±,17)1o-3 
.{ o. 75 ± .28) 1o-4 

"'100o/o 
<.5o/o 
<.6o/o 
<. 7o/o 
<.6o/o 

100o/o 
(2 ±1)X10 -3 
<.5% 
<1.2% 
<.3o/o 
<.5o/o 

116.2 
110.3 
110,3 

73.4 
251.1 
144,2 
249,3 

77,0 

118,1 
118,1 
152,0 
257.1 

81.2 

63,9 
236,5 
375,5 
124.4 
116.6 

65,8 
204,9 
241.7 

99.7 
128,0 

22,8 

tThe definition of these quantities is taken as follows: 

"= 2 Re(s*P) . 
lslz+ IPI2 • 

* ~ = 2 lm(S P) . 

ls1
2
+1Pf' 

p or Pmax 

(MeVLcl 

235.6 
205.2 
125.5 
133.0 
215.2 
228.4 
203.5 
203.5 
205.2 
151.1 
227.2 
171.9 
246.9 
125.5 

100.2 
103.7 
130.8 
163.1 

189.0 
185.1 
185.1 

71.6 
224.6 
202.4 

. 223.6 

74.5 

192.8 
192.8 
209.4 
229.9 

79.0 

134.8 
298.7 
322.2 
119.0 
111.9 

138,7 
189.4 
303.0 
162.3 
122.2 

69.5 

<lt 

+0.690 ± 0.048 

-0.960 ± 0.06 7 
-0,006 ± 0,043 

-0.017 ± 0.042 

-0.33 ±0.10 

-0.381 ± 0,037 

y=ls~-IPf 
lsi+IPI

2 

*Quoted errors include S (scale) .factor; see footnote below Table S. 

~t 

+0.10 

tanl:l.= ~ 
~·a. • 

.Yt l:l.t 

( 15 ±ZO)• 

o.n ( 166 ±16). 

MUB·3407 
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M~sons 1 AU~at 31, 1966 

Important decays No nell 
~Mau)Z 

Frac- p or CP•-11~ Ma•• I(JPG)CA Symbol I' If,.~~ Partial tion 0
(d) 

iM:~}~~ (MeV)\ Hz:estab. (MeV) m.odes ('fo) (MeV) JP•o· o+ I" 1+ 2+ 
548.6 

1
o(o" )CIA -

'lp Theo.~:go .• v 
0.301 See TableS 

:t:0.4 [<0.004] TJ 
sJ~ 783.4 

1
o(C)c;A - .,., u.o o.613 ,....,-,..o •90 369 3Z7 

s:~::• :t:1.5 (O.OZ] ,..+,..- seent 504 366 
neutral('1'0y) 9:t.4 648 380 
TJ+neuttal d.? · Z34 199 w 
,..+,..-" <5 504 366 
e+e· lll().015 78Z 391 +- <0.10 sn 377, " " 

"' 958.0 0(0"' )C A"' 'll <4 0.9t8 ""' 77:!:4 131 Z3Z TJ' 
:t:0.9 [<0.008] Pl ., .. Z03 18Z 

Ki(o 1068 ~A Jl 80 t.u 
~ 

<70 798 516 KK 
:t:tO Ma.l belars;e a.catterinsq,lenS!h :tiS [o.17] >30 73 194 

1018.6 
1
o(l"")c;A' 

"' 3.6 t.039 ~~_. 3 ... Z3 109 
~~:o.5 :t:0.8 [0.007] 47 .. 32 t26 

:g~3w t5>5 U7 t88 
7 885 sot 

rt+neutral <t2 <?t 362 
+ - <0.5 808 499 ~+~- <0.3 10t8 510 

!254 O(ZH)CtAi ~ U2 t.57 .. large 974 6U ... •8 [0.28] 4w <4 695 547 
KK <4 265 386 

D 1Z86 0(1 )C A" 

"' 40 1.65 ~ ·. 154 303 0 
•6 ••• [o.IO] -too <0 

I E 1418 ou-f:+JcA"' 

"' 63 z.ot K"K }over- 35 1St 
(a) •8 •8 [0.!7], KK,.. lap large 293 430 E 

;. O(Z++)C+A+ n' 1f"'l' small bySU3 tzz1 739 
tsoo "· 80 z:25 R~- ' -60 505 561 

f' [0.24]. KK*(890) ·•o HI Z74 . 139.6 1 1(0--)C~A 
-

·~ 
o.Ot9 See TableS 

•' t35.0 [0.018] 1T 

.• 7i2;_l.s,z.8*o111-
4

lG\A
4 

1fy * tz8.7 0.58 .. 100 486 357 
~--~ • .:_:~:1..L (O.ZOJ .. <5 Z07 243 

; 0 -756.4- ~---
S=Z:1: 

115.5 
:.tre ... 

<2 '6Z6 370 p 
=t:3.Z,S=1.6 =~:a.z ~o.oo5 764 382 

ll+l'- ~0.003 558 370 

~t 1003 .!,.CO "')CnA .. 57 1.006 f<"Ko large " 75 
KK [.104] ". aee note 315 333 

At i080 ;:tAA 
- ., !25 i.17 R'K ~too 167 Z31 .. 

(b) •9 (O,Z7] ~!,s C for~h'lden for ~f& J AI 
"" I B t.ZZO t(~t ?+)c"'A+ . 125 1.48 =tOO Z98 339 

(<) H ~ :t:37 * J0.31J 
~ 

<30 {Permitted only for 1"' t 
S=Z.Z . <SO assignment, il J<3 

•• <50 662 528 

A2 1300:1:9. f.IZ -,c .. 84 1.69 ... •90 419 4Z6 
S• 2.5 H ~ .u. [O.ZZJ KK .4.6:1:1.5 333 439 

A2 
Other 1:1 bum.ps excluded.! 

S•i.t "' S= i.3,4:t:4 636 537 

493.8 1/Z(O-)A" K~ o.z44 See TableS K 
~ 497.7 ,___.,_, 0.248 . i'Z5 1/Z(O )A K <IZ 0.53 K• =tOO 92 154 
(a) (<O,OZJ 

K 

I 
.K 89f..7 I/2(C)A Kl 50 o.so Kw =100 258 288 K* :!:0.7 .-----; :t:1.4 [ o.o8] Kww <0,2 118 ZIS 

<O,Z Z7 8Z 

Kc tzts <3/Z( )A: K 60 1.476 ~£1' -?5 -·· <0 I (a) •IS f-.-< 77 ••• (0.14~ •25 184 Z53 

Kww 1.313 1/Z(I )A" 

5~6· 
54 t.?Z K•1r }over large 290 340 

•8 ••• . .. Kp lap 53 18Z K7T7T 
Kw 687 558 

K 1415 1/Z(Z )A Ko 96 i.99 Kll 50t:10 767 604 ., ., [0.27] K w 50:i10 369 400 K* Kp dO· 137 Z96 
~ s:i.r 1:1:1 IZ4 281 
K" Ht 358 467 

Kww 1!~!. S=4.cf 
1
/

2
( 

)A" K 83 3.34 "" large 103Z 808 
H3 [0,30) ~ seen szo. . 6Z5 

K*l/Z etc. excluded§ K• <5 116?. 825 

liThe following bumps, exc:lude~ above, are listed amon~ the data ~ards: 501?20), 3w(1630), ww(1670), H(975}, 
5(1930), T(llOO), U(Z390), K 3/z(H75), K;/z(tZ70), K K+(t055 and 1Z80). 

faeported values range between <0.5% and t1%, and depend·on auumptions on p-w interfel•ence. 

*Quoted error includes S (11cale) factor. See footnote to Table S. 

(a) !:;~:}{ :i~~~;:~;:~~~\~~ie1 96lr~e~k~l:;~~;!;e;.~:c!!ate with well defined quantU¥1 numbers. 
The Kappa 

(b) Bump is an unresolved mbture of resonance and "Deck Effect." 
(<) Maybe entirely "Deck Effect." 
(d) 0 and p are calculated from nominal values which ·may differ slightly from the latest averages. 
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,_. ,...., Q 0 ~ ,. -~ {i 

Beam 
11' or K 
(MeV) 

(MeV/c) 

p See Table S 

N;;z ( HOO)a 

• N1/Z(1570)a 

T = 4Z6 
P. = 549 

T = 663 
790 

I(Jp) 
H =estab. 

1
1/Z(t/z+l 

Sym­
bol 

Nl 
a 

, 1/Z ( 1/Z +)pH N~ 

1/Z(I/Z")sH N~ 

Baryons. August 1966 

Mass 
(MeV) 

938.Z 
939.6 

-1400 

"' 1570 

r 
(MeV) 

=zoo 

=130 

Mass2 

and 
(r(MZ)l 
(Bev)Z' 

0,88 
0,88 

1.96 
[0.56} 

Z.40 
[0.40] 

Mode 

•N 

•N 
Nry 

Partial Decay Modes 
Frac-
tion Q 
(%) (MeV) 

See Table S 

"'60 3ZZ 

=30 47Z 
seen 6z 

p or 
Pmax 
(MeV/c) 

367 

478 
ZIO 

N N~/;(1518)a T = 610 
p = 737 

~dl~ NY =1518 =80 Z.30 
[O.Z4) 

•N 
Ao• 

=50 440 
seen 142 

454 
zzz 

!::. 

A 

a 

.0. 

N;/z ( 1700)a T = 9ZI 
p_=I051 

1/Z ( 1/Z ·)s 11 N~ =1700 =:Z40 Z,89 
(0,8Z] 

•N =90 6ZZ 
5 N.e_ 

N~/z ( !688)a T = 900 
P. = 1030 

1/2(5/Z.)d!S N~ =1688 =tOO Z.86 
[0.34] 

'TI'N :::::35 610 
75 AK 

N~/z ( !688)a T: 900 
p = 1030 ~

115 NII =1688 ==145 Z,87 
(0.49] 

1rN =::so 610 
31Z 

N~/Z (Z!90) 

N;/z(Z650) 

N;/z ( IZ36) 

N3;z ( !67D)a 

N~/Z ( 19ZO) 

N~/Z (Z420) 

N;/2 (2850) 

T = 1937 
p_ = Z07Z 

T = 3123 
p = 3Z60 

T = 195 
p = 304 

T = 867 
p = 997 

T = !346 
p = 14 79 

T = Z50Z 
J.>.=Z638 

T = 3709 
p = 384 7 

I/Z(7/Z.) 
>-1 

1/Z(H/z"l 
.._, ? 

3/Z ( 3/Z +) 
1------i 

3/Z ( 1/Z .) 

3/Z ( 7 /Z +) 
1-----< 

3/Z ( 11/2+) 
.._, ? 

3/Z ( 15/2 +) 
.._, ? 

a 

N 
y 

Nm 
y 

==2190 

Z649 
010 

zoo 

=300· 

4,80 
[0.88) 

7,0Z 
[1.59] 

Ao• 
•N 
AK 

•N 
AK 

(A//+ IZ36.0 IZO.O 1.53 
[0.30] 

•N 
:t 0.55 ± z.o 

rna- m++ = 0,45 ± o.ss 
m_- m++ = 7,9 ±6.8 

~ 
Arr 

0 

li 6 

AIV 
6 

=1670 

=1920 

Z4Z3 
010 

2850 
O!Z 

=ISO 

=ZOO 

=Z75 

==300 

r - r = z5 o z3 - ++ 
z. 79 

[0.60] 

3.69 
[0. 77] 

5.86 
[1.33 J 
S.IZ 
[!. 71 J 

•N 

•N 
EK 

•N 
:!:K 

•N 

30 

=7 

!00 

=44 

"'50 

=10 

=3 

1HZ 
577 

157Z . 
1037 

!58 

59Z 

84Z 
ZZ9 

134Z 
7_?,9 

177Z 

Z~(!865) T= 761 0(1/Z) zo 1863 !50 3.48 
[0.56] 

KN =::55 43Z 
135 p=H53 1-i. ? 

A See Table 5 

Y~(1405) 

Y~ ( !5ZO) 

Y~(!670) 

<0 K"'p 

T = 138 
p = 395 

T = 393 
p = 737 

0(1/Z+) ' 

0(1/z"l 
1------i 

0(3/z") 
f------1 

0(1/z"l 
f------1 

A • 

A~ 

AI 
y 

1115.4 

=1405 

1518.8 
± 1.5 

=3Sb 

16 
oz 

I.Z4 

1.97 
iO.!O] 

2.31 
[0.05 J 

"~ "'1670 =Is r~:biJ 

,K 

:!:• 

KN 
:!:• 
A•• 
KN 
Ary 

May be s-wave scattering length of either sign . 

Y~(l815) T = 66Z 
p = !046 

0(5/Z+) 
f------1 

Y~(ZIIO) ~~gg~ 0(7/Z.) 

1: See Table S 

Y~(l385) 

Y~(!660) 

Yj(1765) 

Yj(l915) 

Y~(Z035) 

<0 K-p 

T = 375 
p = 716 

T = 558 
p = 9Z8 

T = 861 
p = 126Z 

T=lll4 
p = 1530 

:=: See Table S 

"~!z ( 1530) 

-· "1/2 ( 1820) 

-· "1/Z (1933) 

0- SE'e Table S 

I( 1/Z+) 
1-----l 

1(3/Z+) ,________. 

1(3/Z ) 
H ? 

1(5/z") 
1-----1 

1(5/2+) 
H ? 

I( 7/Z+) 
I--; 

1/Z ( 1/Z +) 
>-'----'--'-t? 

11/2(3/2+\ 

(p wave) 

I/Z(3/z"l 
>---l ? 

I/Z(5/l+) 
.._, ? 

0(3/ZT) 

Ail 1815 =50 3.Z9 RN 
a [0,!8] E• 

An 
y 

1:; 

ZIIO 

+ 1189.5 
0 1192.6 
- 1197.4 

Ei, + 1381.0 
s = 1.3c ± 1.0 

- 1384.0 
s = 1.6c ± 1.2. 

:!: 
y 

"'1660 

!55 

40±4 
8 = z.zc 

4609 
s = 3.4c 

"'50 

An 
Yr(l385)· 

4.45 
[0.65 1 

+ 1.41 
0 1.42 
- 1,43 

1.9Z 
(O.!Z] 

RN 
:!:• 

A• 
:!:• 

2,76 RN 
[0.17] A• 

Large contradictions among l:Tr 
measured branching,..ratios. J\11'11' 

Mainly Y 0 (1405}Tr -1:11'11' 

:!:~ 

:!: • 
:!:II 

6 

=:Q 

(E:olo 

1767 
o4 

s = 1.1c 

=1915 

Z035 

0 1314 
- 13ZI 

15Z8. 7 
± 1.1 

m_- mo =4.2±1.7 

84 
012 
s = z.oc 

"'65 

!60 

7.3 
± 1.7 

3.10 RN 
[0.30) A• 

• :!:• 
Y 1 ( !385)• 

Y~( 15Z0)• 

3.67 RN 
[O.Z5] An 

4.14 KN 
[0.65] A• 

0 1. 73 
- I. 75 

2.34 
(O.OZ] 

:!:• 

::;.,.. 

:;; 1815 16 3.31 AK 
y 03 08 [0.06] :;;. 

s=Z.Zc .:=:*(1530)11' 
Branchin_g rat_~~ known. ::;,.11' 

,rr 1933 14o 3. 74 :::. 
• o!6 o 35 [0.54] AR 

no 1675 Z.SI 

See Table 5 

!00 68 

Z9 o4 83 
550 7 183 
16 oz 125 

seeh Z33 
6 

~75 

=9 
=I 

~15 

"'32 

378 
478 
!51 
Z90 

673 
773 

See Table S 

9102 !30 
9 ±2. 48 

s = 1.4c 

•!5 Z23 
-5 405 

-30 3Z3 
-zo Z65 
-30 184 

=50 
14 
<3 

"'10 

15 

~10 

~IZ 

=zo 
=zo 

3Z3 
510 
423 
Z35 

100 

478 
660 

598 
785 . 
698 

See TableS 

100 70 

=65 Z07 
-10 360 
-zo !50 
-5 zzo 

473 
3ZO 

See Table S 

See listings for other states for which there is evidence, but which are omitted from this table: N~/Z (3030), 
* * • * * * ..... N?(3Z45), N3/ 2 (3Z30), N5/ 2 (1570), z 1(1910), Y0 (Z340), Y1 (2260), "l/2 (1705). 

a. Resonance parameters are dependent on difficult and uncertain readings of Argand diagrams from phase -shift 
analyses, See baryon notes following data listings. 

580 
64 

57Z 
Z3! 

57Z 
37Z 

888 
711 

1154 
IOZZ 

Z3l 

560 

7ZZ 
435 

!023 
8Z8 

1266 

579 
3ZO 

14Z 

Z37 
Z60 
Z5Z 

410 
66 

538 
499 
344 
358 

755 
706 

zos 
117 

400 
439 
379 
389 
316 

492 
514 
458 
311 

ISZ 

616 
6ZZ 

703 
703 
655 

145 

396 
413 
Z34 
356 

501 
505 

b. Effective-rangefitsgiveM=1409.4±1.1 (s=1.5c) and r=36±Z. Seelistings. MUB·3408 

c, Quoted error includes s (scale) factor. See footnote to Table S. 



INPUT DATA, REF~RENCES, AND NOTES 
UCRL-8030,~August 1966 Revision 

Artl~ur II. Rosenfeld, Angela Barbaro-Galtie.ri, Janos Kirz, 
William J. Podolsky, Matts Ross~ William ·J. Willis, 

and Charles Wahl 

This document ·includes: · 
1. Index and Listings of input data and references: 
2. Notes on individual stable particles, meson resonances, and 

baron resonances, in that order. 
After the XIII High Energy Conference (in Berkeley) we intend to revise 
UCRL-8030 and submit it to Review of Modern Physics. Accordingly we 
earnestly solicit comments. All the authors can be found at ·LRL extension 
5001 (Alvarez Group). 

The Input Data and References for Stable Particles and Baryons are 
reasonably up to date. We got to Mesons last, and apologize that they are 
not complete. 

• 

• 



BARYON STATES, UCRL-:-8030 Rev. 
Aug. 1966 

Vertical bars : r ( m2 ) =2m r = full width. 
Horizontal bars subdivided proportional to branching fractions. 
States with JP uncertain are shaded. 6 * . 

a) Jp=_rl" 5+ 2 • 2 • --- r~ .. ,· 
5 Raised for 5 

c) Jp =r 2 I---

4 4 

6' 

5 

3 ~ii~r;:~, t; Tll :: 1 ~lt~i~l~:.:\ 
A(l405ll ..-l: ; 

10 

,....--, 
"!..... 
> 

2 ~N'(I400ll .... I v ;'$/I 

w ~ 
(.!) 0 1/2+ J p -
(/) 
(/) 

0 
~ 

6 

l.l GeV2 
fl 

3 
cays weakly into A K and S -r 

2 

3/2+ 7/2+ 
Jp 

11/2+ 

2 • I 

0 1/2- Jp ·-

6 

4 4 

3 3 

2 

13/2+
1 

dlJP=.r 2 • ---

JP uncertain 

Lowered for plottlno 

3/2- 7/2-
Jp 

:::::f;/J• ::: ::: >l N (2650) 

1.3 (GeVl 2 

f, 

9 

8 
·~· 
> 
Q) 

7. (.!) -..___, 

6 
(/) 
(/) 

0 

5 ~ 

4 

3 

2 

11/2- 13/2-
1 

·tAUB"12336 

.... 



Index to the Particle 'Listing 

In the summary tables, data listings, and references, we have 
ordered the particles as below. The ordering is fairly natural: for stable 
particles, merely by mass; for resonances, according to B, IS I, I, and M. 
Our bookkeeping number assigned to each particle (e. g., the cj> meson is 
11U 4 11

) is essentially arbitrary. 

Stable particles Meson resonances Baryon resonances 

'{ to( 390) t 1T1T1T( 16 3 0) N*( 1400) z 0( 1865) 

ve ts0 (720) or € 0 t mr( 16 70) N*(1570) t'z
1
( 1910) 

vtJ. <d.. 783) S( 1930) N*( 1518) 

e 7') 1(958) or X0 T(2200) N*< 11oo) Y~( 1405) 

tJ. tH(975) U(2390) ·N*( 1688) Y~( 1520) 
Tr± cj>( 10 19) N*( 1688) Y3( 1670) 
Tro KK

0
( 1068) K( 725) Y~(1815) 

K± f( ft54') K*(892) N*(2190) Y~(2110) 
Ko D(1286) K (1215) N*( 2650) ty*(2340) c 

tN*(3030) 
0 

Ko E(1418). Krrrr( 1320) 1 
Ko £'0.500) K*( 1400). tN*( 3245) Y~( 1385) 2 
l1 Krrrr( 1800) Yr(1660) 

p(756) t * D.( 1236) Yi( 1760) p K 3/ 2( 1175) 

KKi{ 1003) t * D.( 16 70) n K 3/ 2( 12 70) ~1(1915) 
A A

1
( 1080) tK+[(+( 1055) D.( 1920) Y!(2035) 

::E+ B( 1220) K+K+( 1280) D.( 2420) ty~(2260) 
::E- A

2
( 1300) .6:(2850) 

:Eo t D.( 3230) :=:~;2 < 1530) 
'::' 

t:=:t;2< 1705) -
';:'0 

tN;;2< 1570) E:!;2< 1820) ....... 

n- ::::r12< 1933) 

• tomitted from summary tables. 



DATA FOR TABLES ON STABLE PARTICLES 
STABlE ti!E.INING UO•U'-E TC STUlii:G DECAY 

COtE fVENlS QUANtiTY ERROR+ EJIRCJII- · .IIEFEJIE,_CE n TECN SJGt> CDPIMENTS CUE 
.1!0'4£ BACKGROUND Pli\ICHEO 

N ANY SYMBOL IN COLUMN 8 INDICATES DATA JGNOIIEO I!Y AYEitlGING PROGRAMS 

r C GAftfiiA IC,J•U 

~ 

ve 1 E-NEUTitUtO (0,.1•1/Z I 

1 . E-NEUTRUf! MASS CUVt 

S 1111 • US$ THAN o.n 
C.l5 

o.!l!l +OR- o.za 

Ufi'GEP !iZ CNU. 
S 1M • LESS THAN HAPILTCN 53 CHTR 
S 1M * LESS THAN FRIECMIN !58 CNTR 

---·--------------------------
vu 

S 2M 
S 2M 
S 2M 
5 2M 
5 2M 
5 2M 

e 

s '". 

• • 

s lT • 

3.! 
•• o 
!.f 
3.0 
2.! 
2.1 

2 flu-NEUTRINO CG,J•l/21 

Jlllli-NEUUINO tfASS IP'nl 

00 LESS 
OR LESS 
011 LESS 
OR LESS 
CR LESS 
DR LESS 

uu:Js 
DUDZUIC 
FEINI!EPG 
All CCC It 
I!.UCCN 
SH.Ffll 

3 ElECTPCfl IO.!I,J•l/21 

3 ELECTRON fUSS IMEVI 

a.!lncce c,ccceaz COHEN 

!le E"'L 
!59 CNTJII • 
63" RVUE 
6!5 RVUE 
6!5 SPIIK 

\ 

6!5 CNTJII CDNF LEY • 68PCT 

6!1 RVUE 

3 EUCTIICN LIFETIME CUNlTS' 10 .. 21 Yilt 

nu Z.C MOE 6! CNTl 

-------.:.---------~-------------------------------

S :!Mil • 
s 311 .. 
S :!liM •-

s •• 

SOT 
SOT 
s .. 
s .. 
s ., 
s ., ... . ., 
s ., 

}I 

S 4UI 

S 4PI 
S 4P2 
S 4P3 
s 4P4 

3 ELECtRQN UGNETIC ,C,ENliE/2fiU 

l.CCllf:U .tOC:CC24 SCHUPP U CHTII -
1.00115,622 •·1211t104'._9 tiiLKINSQN 63 CNTII -
t.OOUU O.COCOll ltiCH 66 CNTII • PCSITIION 

4l MU(IN U06.J•l/21 

4 MUON JIIUS IME'f) 

JC!.f!. c.CC2 FflkiiUIG 6! IIVUE 

4 IIUON LIFUIIIE CUJfiTS 10U-61 

2.2CO 
2.22! 
2.211 
2.2011 
2.20! 
2.ne 
1.202 
2.1n 
2.1u 

·~ LO~ 

·~ ·­·­Lffi 

·~ 
·~ ·= 

O.CU FISHEl' 
0.006 ASTIURl' 
0.003 IIIEITER 
0.00~ TEUCOI 
0.00~ LUNOl' 
0.001 FARLU 
0.003 ECIU4'AUSE 
O.C02 MEYER 
o.ao2 MUEIII 

!lit CNU 
60 CNTA 
60 CNTR 

:~ ~=~= 
62 CNTR 
62 CIITIII 
6! CNHI + 
61 CfriTII -

~ IIATIO ClF LIFETI,E OF ,U+ TC 'U-
t.oco o.cCl fiE "fER 

4 MUCN PAitTllL CECAl' ,CCES 

flUQN INTO E U-NEU) IMt;-NEUJ 
MUON INTO E "2UIJifiiA 
flUCN uno !ELECtRONS 
,UON INTO E GAMIU 

~ fiiUON EIUIWCHU.G IUTICS 

63 CJI'TR Llf£TI''f ,U+/JitU• 

s ::!S 15 2 
S !IS OS 0 
s ,. 35 3 
s 35 0 

S 01 • "UCN INTO 
S 4R 1 • LESS THAN 

E+2G.I,.,.A liN UNITS llF 10U-!IJ CPZIICPl) 
t.6 fUNUL 1 6! SPttK 

S 4l2 • MUCN IUO 
S 4R2 • LESS THAN 
S 41l2 • LESS ft-AN 
S 41'-2 • LUS THAN 
S U2 • Lf!S nAN 

!.E IU. UNITS OF 1~.._11 fP31/1Pll 
5.0 PARKER 1 62 CNU 
1.3 ALIKHANilV 62 SPIIII: 
1.!5 fttiiiiKEl 2 63 CNTI 
1.4!1 uun u SPu 

s 4111 
S ~R! 
s 4fl::! 

MUON INTO E+"""" 
Lf!S lt!AN 

liN UNITS OF 10•._11 IP4JICP11 
1.2 FUNII:JL 1 6] SPn 

• LfSS Tt'AN 0.6 PUKEfl Z 64 SPRK 

4 Jll.'ON MAGNETIC PC .. Ul CUI fii2•MUCII MASSI 

s 4Mflll 1.001162 c •• coo~c! CHUPIII: 62 CIITI 

----------------------------------------------· -------~-----------· 

1/61. 
1/U 

1/U 

f:/6e 

!/6e 
8161: 

7/H 

1/U 

. s. 0 

..,.± ! CHAfiGEO PION. UltO,JPG•0-:-1 1•1 

,e CHARGED PI MASS CfiEvt 

s 8M 
s 8M 
s •• 

s 80 
s ec 

139.!7 
u •• u 
1!1.!111 

3~.co 
::!!.n 

c.zc 
c.H 
0.014 

CltOVE 
euus 
SHAFflt 

!So\ CNTR .­
!16 EPUL + 
6!1 CNTII 

! PI+ MU+ f!IASS DlFFEIIUCf fJI:I!Vt 

c.n6 
0.016 

BAIIIUS !16 UUL 
B.UII:AS ' !56 E-.uL 

------------------------... -·-----... -----~--
f CHU.PI LIFfTIME CUffiTS 10U•91 

S 8T N 2!5.6 0.!1 '0.5 CIICU !51 IIYUE 
S 8T N- 2~1.f C.l! 0.1 ANDERSCN 60 CNTR 
5 IT N 8000 2!!.46 Cl.32 0.32 ASHII:IN 60 CNTII + 
S 8T N filE Rill: ISCN U fiVUE 
S IT 26.01 c.02 ECkHAU$E 6!5 UTII + 
S I!IT N 2!!.f O.! URODN 66 CNTII r 
~ 8T N 2!.f!! C.!l! DUNAitSEV 66 CNTII 
S liT 26.40 C.CII KINSEY 66 CNTII + 
S 81 N FOR RECOM .. UDED ltfETifiE SEE NOTES (, TABU S FOlLOWING liSTING 

. s 8Ut 

BPI 
8P2 
OP3 

••• 
S tP! 

·5 en 
5 !Ill 

s 8112 
5 8R2 
S l!U 

s e111 
s eu 
S !Rl 
s ea! 
s !113 

8 RATIO OF LiFETIME Df PI- TO PI+ 

1.004 o.cun BUDCN U CNTit LIFETIME PI-/Ph 

f CHARGEr! PIU PAfiTUL DECn JICCES 

CHR.PICN uno I'U CJIU-MUI 
Ct'.IR .PION INTO E I E-NEU I 
CI"Ait.PIO~ INTO MU IJIU...t."EUI GAflfiA 
Cfltll.PION INTO PIO E IIE-~·EU1 

Ct!AR.P lt:!ff INTO E hEU GJI'I'A 

e CHARGED PIC~ !IIAhCHifrt'G JI:ATICS 

s ~s 2 
s 35 1 
s 45 25 0 
s •• ,. 1 

S 3S 1S 0 

• Ct'JR.PION INTO MU NEU GUU IUNITS to••-~t 031/IP11 
u •·~" e.2!1 

• CI"AR.PICN INTO E NEU 
1.21 c.n 
1.2~1 C.02! 

CASTAGNDL !51!1 EMUL 

(UNITS 10U•41 (P21/Ull 
ANDERSON . 60 CJITR 
Dl UPUI 64 CNTIII 

Ct-AR.PION INTO PIO E NEU CUJIITS 1DU•8J IPiti/CPII 
IC 2.0 C.6 UCUTOW 62 (NtJ 
5; 1.11 0.12 DEfCPI'IU 64 Cfri'TJI 
::!t 0.91 C.ZC BARTLETT 64 SPIIK 
31 1.c1 o.21 uusnv 6!1 sPu • 

6/66-

f./U 
E/66 
f:IU 
6/U 

1/U 

5 eR3 1.10 C.U BUTU' 6!5 SPIUC UU 
5 lUll 43 1.1 0.2 DUJIAtT!fY 6!5 CNTI 1/.U: 
5 8R! I•Cl 0.01 0.10 DEPCPMIEII 66 CNTR flU 
5 8R3 N FOR RECOMIIENDED BUNCHING RATIO SEE NClES CN UBLE S FCILLOWING LISTING 

eRit • CtJAA.PICN INTO E NEU GAM"A CUNITS 10 .. '-111 lnUCPIJ 
BR4 14! ::!.0 a. !I DEP~IIMIEII 6!1 CNTR 

7To 
s 90 
s 90 
s 90 
S <C 
5 9o 

s 90 
s 90 

!l.·n 
~.!!C 
•• u 
4.tc 
4.!!!1 

4.U!6 
~.!IIi 

S CJT N 16 1.9 
S tT N 4!5 · 2.3 
s n N ee 2.e 
S "'lT 1.0!1 

"'I NEUTRAL PION CU!S,.IFG•O••I l•l 

<llj PI I'ASS DIFFEPENCE IPJt•t•UIOICI'IIYI 

1.0 
o.n 
c.c!l 
o.c4 
O.C1 

C.OC!I!Ii 
c.n 

PUCFSn !II O'U • 
CHifi(~ijSK'r !5-\ CNTR -
HACC(Cil !1'9 CJIU • 
ioih i.I'U !19 CNTit 
CASo~:• 5 !It CNTJI: 

, CJUUt 6l CNTR 
I!'ETIICKHIN 6! CNTII -

IIi PIO LIFElUtE CIJkiTS lOU-161 

0.5 
lol c.• c.u 

0.!1 GUSSU 61 EliiUl 
1. 0 T1 EtGI! 62 IEfrUL 
0.9 ltCLUIII 6!1 f"1JL 
o. U VON CUCE 63 C.Jftlt 

S 11 N. 15 1.1 C.!! SHU 64 ft'Ul 

"u 

S 'iT 0.1!0 C.lC!Ii IELLETTifrl 6!5 CNTII 
S en N 61 l.f 0.6 o.!li EUJIS 65 UIUL 

~6161 

flU 
S tT N FOil RECDIIJIUDEO LIFETIME SEE NOTES ·CN TAlliE S FCLLOWJNG liSTING 

. ' --·------------------------·---·-·-------------------·-

S "'IPI 
S 9P2 
S CiP3 
S 9P4 

'IIi NEUTRAL PICIN PilttUL DECAY I'CDES 

PJt INJO 2GAIIMA 
PIO INTO E+ E- GAPMA 
PIC INTC! ltEUCUCNS 

PIO INTC 1 GJ,..A 

S OS 0 
s 35 lS 0 
S 35 !S !S , 
S OS OS 0 

--------------------... -------·-----------
5 9Rl 
s 91U 
S "'IIII 
S tiH 

IIi NEUTUL PIC~ BUNCHING UTIDS 

• PIO INTO CGA .. I'A E+ ·f-IIUGAMMAI 
0.0111 C. CCC41' SAM IDS 6l HBC 

• VSINC PANCF!Kl' UTID • 1.!1~ • 
2l 0.0111 0.001!5 IUOAGO'f 60 H8C 

S 9112 • PIO tNTCI I:! GlMMU/U GAMfiA I CUNITS 10••··61 
S tR2 •. C !5 .a Cll lESS DUCLCS 6!1 ~NTII: 

·~., 

IPZI/tPU 

IP•IIIPll 
CL•4JO PUG!IIT 

S tll1 • PIO INfO U+E+E-E-J/12 UNtil ll:JIIITS 10 .. -!1) tP3)/CP11 
S U.l tU l.U D.!G SIJIIICS 62 HBC 

·===--==========--==~====::::======·-------

t/U 

tiU 



S I REFERENCES FOR TABLES ON STABLE PARTICLES 

•unOR U JCIJRNJL Vtl, P.tGE Al:THCIIS II LUCR.tTCIHES CO tiE 

LUtU 52 PR e8 Hili 
1-.UILTOI !!'! PR ~2 H2l 
FR IEOMA_N 5e PR lU 2214 

I!AFIKJS 5~ PR lCil 111! 
CUtlUK !!~ Pft 11~ 3'!f: 
FEihBERG f! ARNS 13 431 
ALLCCCK ~! PPSL f!! E15 
I!UCCN 65 Pill 1-4 44~ 
SI"AFER f!! PRL lit li23 

e 
SCI-UPP fl PR 121 1 
.. IUlh$0 6'! PR HC 1!52 

CO tEN 

""" Plct 

}J 
FISt<ER 
UH!URY 
DHCNS 
lAlt!RCP 
LATt'JtOP 
ftEITffl 
lflHfH 

E! ft)IP !1 !31 
65 PR 140 e '9Ci2 
U PRL 11 211 

!Ci PRL '! H"ii 
6C RC(tl CCtt.F fC 
U: PRL !! 33( 
fC hC 17 l(tj 

6C hC 11 114 
Ul PRL !! 22 
l:C RCCH CCtt.F fC 

CHUPU U PH t 12! 
HJlCttiNS U PRL 1 Uc; 
It JICUNC f2 CEP!H CCNF 423 
CI-!JtiPjK f2 PL 1 H 
f.lRlfY 6~ CER" CCfrlf 4il!! 
LUhDY f2 PR 12!! 16ft 
PARICER 62 lo.iC 2'! 4H 
SUFI flO. f.~ PR 12! 1C22 

UUfV f'! JETP ·u l!lil 
ECICtJI..:SE 6'! PR H2 · 422 
FE JNBERG t! Aft~! 13 431 
FRU.ti:El i:! fiiC 21 H• 
fUNKEL ll! PR 1!0 3'51 
l'fYU f'! Pll 1!2 2t~! 
PUHII H Pfl I!!B lfiE 

!!U 

113 

1 E-~·ElTPUC (0,J•ll2t 

l ~ l .. NGEII:tll J D .. CFFAT 11111111 INtiANI 
0 ... UJll(~,~~ F Jlf0C 1 L UCSS II PfllhCETCh 
LEWIS FRIEDfiU.,li"CCLN G Sl'llti IIIII 'BNL 

W H I!UI".IS•~ l!lPfiii!J.Uflltf fll SPIT .. Ill/ Lll:l 
W f Dl.CZI.H,II: S"UI:E,J YU:tflt /IIIII \.11\. 
G FEH!UIG, l J1 LECU"U 11111111 COLUM!U 
G R .lllCCCK 11111111111111111111 UYEFIPC~L 
UII!CUtP.UTCt.,PECPUS 0/CCLUJitST~fiiY !flOCK 
R E !HIFER,CP:CWEtJEUINS 11111111111 Ul 

3 ELECUU. I0.5,J•l/21 

.I .I SCHCPP,P: V PIDC,H R UJHE II JIJCHGAN 
D 1 ttiUU.SCPII,H 'R CUh( 111111111 MJU'IUN 

E II CCHEN, J 1111 I' CUI'Ct.t Ill/ NUSC+C.n nn· 
fll t1 JICE,F fiEJfllfS //// C.ISE INST TfC .. NCl.CGY 
.I Rtct', H fl CRU.E II 1'1C .. IUN 

4 I'UO nct,J•l/21 

s 1 
s 1 
s 1 

s 2 
s 2 
s 2 
s 2 
s 2 
s 2 

s ! 
s 3 

s! 
s ' 
s ' 

FH:HEJt,LECHTICtLUIIDI!YtfiiEUt.IEfi 1 5TRCC1/IC£RN S It 
AStfUhtolttUSLE'ftt-USSHt. t II LIYERPCCL 5 It 
DHCNStGIC.tltlEDEIIfiU,SHUIIIO II COLUMI!U S It 
J Ut .. fiCP,R I LUt.CYtY l THEGCJ + II EFIN$ $ 4 
J UlfolfiCP,R I LUNCY,S PU.I'JN • /Ill EflNS S 4 
RE11EP,RCI'Jt..CHU,SUTTU + IIIII C.UfiiHU SIt 
'f l tHEGCI 11111111111111111111111 CUN. S It 

CHUFU.tfUlf'ftGIPWifri,,ULLU,SENS • /ICON 
0 P .. ltCHHSU:,J flUES + 111111 COLUI'II!U 
J I Jllt!HUC'f,l BII!IEY + Ill lTEP I'CSCCW 
G CHifiPU,F J I' FULEYtR l GIRWIN • //CERN 
FIRLH,IJ.ISS.II',I'UllE'tliCI-ICIH IIIII CERN 
RICtUI'C A tUr..DY llll/llllll/llll/1/1 EFIN$ 
S PJU'U,S FEhfiiN l/111/lllllll/llll EftNS 
G SH.UII'Ctl " lECU"'fll 1111111111 CDLUMI!U 

I!ABU:\,UUts,UFTUCV,Ut.tsi!EIIG + II ITEP 
M f(t(HoiUSftl ol FILIPPol! + /IIIII/ CIR~EGH 

~E::~~~:~!:e:::;. ~/ W~~n::·: ~~~~~~l~:=~~ 
S FRA~KEltW FUTJ,J HALPEPr.: • /IIIII PENNA 
S l "EYEP ,Jr.:CERSU ,I!LESEI'I ,LECEPMJN+//U!LUII' 
S PoiPJlU,H l· UCEfiSCN,C REY 11111111 EFINS 

s • 
's • 
s • 
s • 
s. 
s • 
s • 
s • 
s • 
s • 
s • 
s • 
s • 
s • 
s • 

-;r±------------------:-::::::~~::-~~::~:~::::~::~------------------ . 
CRCH !4 PR H 47( 
!.IIIUS !.! Pfl: lCI llf 
CIICkE !1 NC 5 541 
USUGNC ~e PR 112 lll'i 

INCUSCN tC PR 119 2C!C 
JSHIN tc NC U 44iC 
I'EfiRJSON 62 AC'fP 11 1 
!t-JPIItC t2 Pll H! JC22 

Cz;J.fiR t~ PR I!C 341 
tEPCI'MJE t! PL 1 2e! 
BUlLETt H PR 1!68 11132 
tl UPijJ tit Pfl 1HB I!!! 

UUSTCIII l! PREPI'INtfSUCJ 
BEII:TIIAM t!l Pll 1!Ci B Ul 

CllfiiE t'!' PL 1! 2~3 

K til CII:C .. Etlt H PHilliPS 111111111111111 LRL 
V H !IHJ!t'-' !lltt.UU,,f " SMitt< /IIIII Utl 
K Ill CP:CirE 1//1/lllllllllll/1 STANFCRD 1-!EPL 
C CJ!liGt.CLJ, .. fiiiUCHhU 1111111111 ROI'IE I f 

H l UDEfiSCH,T FU.Itltlt to ll'lllEfi • II (fiN$ 
J!HUf.,F.IllJP.I,FICECIIICtli,IN • /Ill CERN 
.I W "UJII!OIII lllll/l/11/llll/111 ltYEfiPOOL 

.G S"'JPIPCtl " LECE!tf'lt.' 1111111111 CCLU,.I!U 

JCHN e CZIJIP ll/llllllllllllll/1111111 lltl 
P llEPUII'IEII: 1 HINllftftUUII,SC£11:GH II CElt~ 
BJIIllEtl 1 CEYUS,MEYER,I'lCSEN IIIII· COLUMBIA 
Cl CIPU,UI'LUC,POCP0,5111Ell0Ff //CCLUtt 

A CllfriE,W f FfiY /11111111111/1/l WISCCIIISIN 
0\Jt.iAilSEVtPEtii:UtcHIN,PRUCS .. KIN • Ill llUI!NA 
ECtcHII:SE,t-'JflfiiS,St<ULffl+/1 WILLIAM UC UIIY 

CUNAJTSE t5 JETP 20 IJ! 
IU..,USE t! PL n 34! 
St<IFER t! UCRL U3t5 
UPUCES t'5 PRL 14 Ci23 

THESIS fi()B(IIIl E SHUER llll//lllll/1/llll/111 LJtl 
R E-~H.IFER,K "Cl'lt.,E.D I Jf~KIPiS IIIII Utl 

I!IIICON U PRL 16 175 
CEPCII'MIE U PRIY CCI'" 
tUNAifSE U Jlh'R f' 2534 
Uf.!EY t6 PR lo~i4 11!2 

URCOt.',CCRE,COitf,f,t.',JRJfGUl + Ill/ CCLUMI!U 
DEFCI',IEIItSUfiUL 1111111111111111/ll CERN 
DUNJ ITSfV t P IKHTHEV ,PRUCSt'K IN tS I ,.0//DUeU 
KINSEY,LCUttfiCl,PiCJIC!EJUi //fiCCHESTEfl UNIV 

--17-o---------------------:-::~:::-~~::-~~::::::::::~::~---------· -------
PHCFUY !J pp: .. !l! " K .. PAkCFSK'ftfl L Ul'tCt,J 1-!ltlEY Ill LRL s • 
CASSELS 5~ PP! l4 <2 CIHELS,JUES,,URPH"tC Nflll Ill LIVERPCOL s ' 
CHJNCWSK !4 PR " '" W CHI~CWS~'f,J STfUI!ERGU //IIIII CCLU"l!ll s ' 
HACCCCK !'!i PRL ' 4H ~ICCCO,.IUSt'Ut.',UClfftUIItfl 111111111 Ull ! ' 
1-i',lllf(.IN 5Ci NC .. en H lllfiiiU ,M ICDE UCCP ,YAI'IUT J, lAVA tT IN I /CEP:N s' 
E!UCHOY ~c JETP u 1!! Bl:DJGC'f,VUTCII,OZHEUPCY,EIII'CUlV • 1/Jit.ifl s • 
GUSSER U PR 123 IC14 R G GUSSEII,~ SEflllt.,l! STILLER IIIII/I Nlll s • 
5.1,105 U PR 121 2H N P SJttiCS ll/l/11/lll/111111 COLUMEII+!Nl s • 
SAM IDS t2 PR 126 1844 SIMICS,PU .. C,PPCtfll + /IIIII COLUM!Uti!Nl s ' TlfTGE e; PR 1211!24 J TIE1GE, .. PUESCHH IIIII/ ,,u PLUCK lhST s • 

CZ IRR t! PR 13( 341 JOHN B CUU 1/ll/111/lll/llll/1111111 LRL s • 
tcDLLER U PriC 21 14(~ E l HLLE.,S UnU,T .. UE1TU //// STEVENS s ' 
PETRUKHI t! SIEU ((lhf 2C! Y I PElRU~HIIII,"U· D PRCil(SHUN /IIIII/ JINR s • 
'fCNCARDE 63 Pl • !1 YCN CIRCEltCEKKUS,fi'_fHCt .. VAN PUT1ENt/CERN s' 
SHIIIE t4 PR 1368 ll!lti H SHtr.ftf M SI'ITHtW H UI'US II/IIIII/I LRL s • 
l!lLLETTI t! NC •c J lJH !ELLETTIIIII ,BEI'FCit oiO,I!fl ICC lt. l+lfl SJtf Jflfllll ( s ' 
CUCLCS 65 PL 19 2~3 DUCLO!tfi'E'fTIGtHEINTlE • 1/CERN+HEIDELI!ERG s • 
EV.Ifrl$ f! PR Uti a ovu D a nus 1111/lll/lllllll/11/11111 CXFCRD s' 



DATA FOR TABLES ON STABLE PARTICLES 

CDtf fVENTS QUANTIT'Y ERII:OR+ EIHtCP- fiEFEfiEHE Yfl TEU SteiP. COJIIIMENTS UTE 
.I!OH !J(I((ROUND PUNCHED 

N .INV SYMBOL IN CClLUMN 8 INDICATES DATA IGNCftED I!Y .IYEFUGUG PROGR.IJIII$ 

K± lC CH.IRGEC K H9\,JP•C-J 

IC CHARGED K MASS II'E'W'I 

1•1/2 

SIOM 
SlCJIII 
SlOM 

SlOT 
SlOT 
SlOT 

SlOT 
SlOT 
SlOT 
SICT 
SlC::t 
SlOT 
SHIT 
SlOT 

SlOP I 
SlOP2 

SlOP:J 
SlOP~ 

SlOP! 
SUIPf 
SlOPl 
SlOP I 
SUP9 
SlOP tO 
$1(lPJl 
SIOPU 
SJClPl! 
SlOP 14 
SJCPU 
SJOPH 

.teen.-; 
493.1 
4,3.11! 

0.2 
0.3· 
Cell 

COHO. 
UIIK.lS 
GRUNER 

!57 fiYUE • 
6! Efi:UL -
6!5 EMUL + na TAU DECAY 

'2 
o.~!! 
J.~c 
1.21 

10 CHJR.K LIFETIME IUhJTS JOU-8) 

0. !6 0.25 ILOFF 56 EfiUL 
Del 0.3 EISUBEJI:G 58 EJIIIUL 
o.u o.06 euua._n '' CNTR 

o.z~ fftEDEN 60 EJIIIUL 
o.n uuu u nut 
0.23 8HOWJIIIIJi 61 EMUL 

33 

" 293 

1.31 
le2!!' 
'1.21 
t.!I 
1.24 
1.2!1 
1.2•43 
1.uu 

C.24 
c.zz 
0.36 
t.ce 
D.Cl 
c.cn 
c. con 
c. 0036 

O.Oa HCIIIHH 61 H !C -
NOfiCIN 61 RVUE -. 

0.011 BOYARSKY 62 CNTR + 
FilCH 6! CfiiTJI + 
MELISSINC 66 CfiiTfl + 

. 10 CHU:GED K PARTIAL CECA Y ,_COES 

CH.U. K INTO JIU CNEUI 
CHoU .• K INTO PI PIC 

CHAR. K lfriiTO PI PI+ Pl-
(111111.. K INTO PI 2PIO 
CH.tR. K INTO JIIU PIO NEU 
CHAR. K INTO E PID NEU 
POSit.K INTO PI+ PI- UNEU 
POSIT.K INTO PI+ PI+ £ ... NEU 

POSIT.K INTO PI+ PI- 1'\.'+ NEU 
PDSIT.K INTO PI+ PI+ Mu- NEU 
CHAit. K nne E NEU 
CUR. K INTO ,_l! NEU GAMMA 
CUR. K lhTO PI PIC G.IMMA 
Ct'AR • tc IUD PI Pl+ PI- GAfi,MA 
CHAR. K INTO PI E+ E-
Ct'U .• K UiTO PI MU+ flU-

• •u 
• PI 

TAU 
l.tU Plti,.E 
• •u •• ••• . ·­ll+fllU+ 4 
K+Mu- It 
•• 2 

lC CHARGED K I!RUCHI~G flUIDS 

S ItS 2 
s as • 

sesesa 
S ISS 95 9 
s 45 95 2 
S lS 9$ 1 
s as ~s 35 1 
s as as 35 1 
s es IS 4S z 
s as as 4S 2 
s 35 1 
s 4S zs·o 
s es •s o 
s as as as o 
s as 3s 3 
s as 45 4 

S10R N UTIO TO UU RATE USED WHERE E\IEil PCSSULE 

SIOR1 * 
SIORl 0 
$1()111 0 

S1DR2 • 
SlOR2 0 
510112 0 
S10R2 
StORZ t 

SIOR3 
S10ro3 
SlOP! 
S10fl3 
S10R3 
S10fl3 
SlCR3 
S10R3 

S10R4 • 
S10Jt4 0 
S 1CR4 C 
S1Ct14 0 
SlOR4 H 

Sl0115 • 
SlOR!! 0 
$10111! 0 
SlOR5 0 
SlOR!! H 

S1CR6 
SlORf 
S1Cfl6 
SJORf 

Ct'AR. K INTO MU HEU IMU2J 
!!.!! !.0 
!16.4i z.e 

CHIIR. IC UTQ PI 
2T.T 

PIC IPI21 
2.T 

2!.2 • 2.2 
2l.C 
21.f 

o •• 
c •• 

ICHITS 10 .. -2) CPl)/TCl.ll 
I!IIIGE 56 EIIIUL + 
.tLU.UDEP: 1!51 EMUL + 

IIJNITS 10 .. -21 IP21/TCTAL 
I!III:GE 56 EMUL + 
ILUUCU 51. Eli'Ul + 
CIILUH.IN 65 PI!C 
TRIUJtfG f5 PVUE 

CHAR. K llvTC PI PI+ PI-ITAUJ IIJNITS 10t~21 IP311TDTIL 
5.6 c.·4 Blfi:GE !f EI':UL + 
6.1! 0.4 .ILEll.lfriDER !51 EJIUL + 
!!.2 C.! U'rlCfl 59 OUL + 

OLD D.ITA f)ICLUDED FOLLOWING SUCGESTJDN OF TJtJLLtNG 65 
:i!H !!.!.- C.l2 ULUtiU 64 XBC + 

!5.11 C.l!5 DE JIIIIRCO 6!5 HBC 
e.C C.4 YCCt.G 6!5 U'Ul • 

CHAR. K ltHO PI 2PIC Cl.IU PRII'tElCUNITS 10 .. ·21 IP4JITCl.lL 
2.1 ,Cl.!5 UfiGE 56 EI'UL + 
2.2 C.4 "LEUMl£11 51 fJIIUL + 
t.! C.2 T.I'HCfl 59 fi'UL + 

DLO OUA EXCLUDED FOLLCWJtfG SUGGESliON OF TRILLING 65 

CHAR. K INTO MU PIC NEU IMU3) CUNITS 10 .. -21 IP51/TDUL 
2.1! 1.C UfiGE 56 HUL + 
!.~ 1.3 UUUCEfl 51 e.-uL + 
2.1! O.lt T.IYLCR 59 Efilt.Jl + 

CLC (UTA UCLUDJO FOLLCWUG SUGGESUCN Cf TRilLING 6! 

Ctl.lfl. K lt-1~ E PIC ttEU IE!)' ·tUNI1S 10 .. -21 IPU/TU.IL 
3.2 1.3 etRGE 56 EMUL + 
!!.1 1.3 ALEUfriDEIII 51 UUL + 

OLD DATA EJCLUCED FClLLONINC SUGGESTICN (If TRILLING 6! 

SlCJIT t PDSIT.K lt.'TC Pit PI• E+ f.EU· CIJfriJH 10••-51 CPliJTrUL 

SlORI! '• POSIT.K INTO PI+ PI+ E- NEU IUNJTS 10 .. -51 IP81/TOUL 
S1CRI! • 0.2 Cit LESS !III:GE 65 FBC + tJ!5 PElt CT CONF 

SUIII:tJ • POSIT.K UHD PI+ PI- I'U+ NEU ICNITS 10t*-51 IP911TCUL 
stan 1 o.n c.54 -o.!!o cu~e '' nc • 

SUIItlC • PCSIT.K lhtO Pit Pit Pu- NEU U!NITS 10tt-51 CP101/TOTIL 
SlORlO • 0 l.O CR LESS BIRGE 65 FBC + .,95 PlEtt CT CONF 

SlORll • 
S101111 • 
SIOflll t 

SlOH:i t 

SlCf!l! t 

SlOIII! • 

CHAR. IC I~TD E NEU 
16.0 Ofl LESS 
J.~ t.2 

UIIR. IC IJHC IIIII: NEU Glll.lii:A 

CUR. k U.TC Fl fJC GIJIIJI!A 
1! 2.2 0.7 

IUNJTS 10**:-51 IPlt'tiTOUL 
!OfiiiEU1 61t HBC t 
BCttH 66 SPfiK + 

ltiUtS lOU-51 IPUI/TCUL 

1\IUTS lOU-41 CPl!IITCT.&L 
CLINE . 64 FBC + PI+ KE !55-90 MEV 

S101114 t 
SICR14 

CkAR. K lr.iTD PI PI+ PI- GAMMAIUNitS 10U•4) 1Pl41/Tirr.IL 
t.O C.4 SU,.ER 6' EJ!!UL + 

SlORU • 
510111! • 

C~.IR. K lhTD ...-PI E+ E-
1 1.1 011 LESS 

SlORU • CUR. K UTD PI MU+ MU-
SlORU 3.0 OR LESS 

fUNITS l0t .... 61 IP15JITDUL 
CI"EIIIU 64 FIIC + 

tUhllS 10 ..... 6) CPUIJTClUL 
CA"EIIUI 65 FBC + tJO PEII Cl COfoiF 

1/66 

6/U 
8/66 

e./U 

1/66 

6/66 
e/H 

1/U 

1/66 

1/66 

1!/U 

fi/U 

8/66 

8/66 
1!/U 

8166 

1/66 

1/U 

1/U 

s 2 

S1CR11 t 
S lORll 
S1Cflll 
S1DR11 

StORti! • 
51()1118 
SIORH 
SJOIUI! 
S10Rl8 

SlORU • 
SlOR19 
SlC:RU 
SIOR19 
StORn 
SIOfllf 

S1QII:20 • 
SlOR2C 

. S10fl20 
Sl01120 
SJCR2C 
Sl0R20 

SJORH * 
S10R21 

ct-AR. K lti.TO fFI PJOJIUU 
l.U C.23 ••• 4.-4C !'.23 SHU: LEE 

tH :!.2-4 c.H YCUNG 

CUR. K IHO 
c.~o 
O.!! 

2C21 O.!C:! 
ll 0.!9! 

CHR. K IUD 
o.u 
o.!s 

211! ().6!2 
1e o.fJc 

ne c.Hl 

CUR • K INTO 
o.ee 

. 0.~2 
23C c.•c 
ll c.'9c 

1!13 o.n2 

fPJ 2PIOIITAU 
c.c4 
c. cit 
O.OC9 
o.o~c; 

I"U PIC PIEUJ/tAU 

••• !HAICUE 
BISJ 
YCUM; 

C.H P:DE 
C.lO . SH.U:LU 
0.035 BISI 
0.16 YCUNG 
C.C34 CALUHU' 

IE PIC NEUJITAU 
o.u 
c.oe 
0.06 
c.u 
o.cn 

••• SHIII:LH 
8CRIIUNI 
YCUt<G 
c-.uAHAirC 

IP2 If( PH 
61 xec • 
~· xec • 
6!5 EMUL + 

CPiti/IPJI 
61 J!C + 
64 uc • 
65 HtHl + 
65 U!.UL + 

CP!IIIP31 
6l uc • 
64 JII!C + 
65 H+Hl + 
65 EJIUL + 
66 F!C + 

CP61/IC PJI 
61 XBC + 
64 Jl!( • 
61t HIIC + 
6!5 E'Ul -+ 
66 FIIC + 

POSIT.K IUD CPI+ PI- E+ NEUIITAUIUfiiiTS 10 .... _.HP11/IP!J 
6S t.l t. !5 BHGE 65 FIIC + , 

SlOR22 • Pt:ISJT.K INTO IPI+ PI- MU+ ~fUIITAUfUNITS 10 .. :..4IIP9111P31 
SIORH * 1 2.! APPP:OX GfiEUiEII 6_. OUL + 

SlCR2! • CtiAR. " IUD IE PIO tfiEUl/11'2 + P2JIUNITS 10t ..... 21CP61/IPitP21 

1!/66 
1!/U 
8/U 

1!/U 
e/U 
1!166 
1!/U 

1!/U 
!/U 
1!/U 
1166 
1/U 

116e 
1!/U 
1!166 
1!/U 
1!/U 

B/U 

flU 

S10U3 161~ 5.19 0.16 CIESTEII 66 SPII:K + 8166 

SlOR2_. • CHAR. K INTO CPI PJOI/UUJ ~UJ CPZJICPll 
SICR2_. 0.32!!!! C.CC62 IUEIIUCH 66 SPU + 

S10R25 • Ct.aR. K IUD (E PID kEUJ/UIU kEU) IP61/CPU 
SICR2~ O.C19t O.OC54 . .IUEIIUCH 66 SPII.K + 

S10R2f • CtAR. K IJvTD IMU PIO NEUJ/U!.I,! i~;EUI CP!511CPU 
S10R26 O.Of02 C.0043 AUERBACH 66 SPRK + 

S10P21 t Ct'AR. K It.Tt:l IMU ~EUIICUU) 
SlC1121 .-21 lO.:U~ C.l!2 YCUNG 

CP1JIIP3) 
65 EfiiUL • 

Ko 
stu• 
SUM 

· SliM" 

.-se.t 
497 ••• 

4!!!CC 491!.~ 

11 NEUTUL IC IJP•0-1 I 1•1/2 

11 KO MASS 

'·' c.33 
c •• 

(fCE\11 
CHU !TEtfS 64 SPU 
ICUI 65 H!!C 
!!ALTAY 66 ~I!C 

11 KC-K CH. fiiiiSS CIFFEREhCf .CIIIEVt 

II:CSE~FELC 5tJ HI!IC SilO 
sue 
SliD 
snt 
SllD 

!.9 !.• 
!.'SC 
4.U 
!.11 

C.6 
1.1 
c.H 
c.u 
c.!! 

CPUFCfiD 5tJ ~I!IC • 

• 11 
I!IURttSTEJN 65 HBC 
UGHIIIU~ 6!5 H8C 
KIM 65 HI!C 

Ko 
I 

12 ~HCRT·LI'fEC NEUTRIIl K 14fJ8, JF•O ... ). 1•112 

S121 
SUT 
S12T 
S12T 
SUT 

SUT 
S12T 
SI2T 

SUT 
S12T 
S12T 

SI2T 
Sl2T 

<C 
•2 
2< 
3< 

2 .. 

!12 
•? 

!1E 

~0:! 
545 
!H 

4!!CC 
5CCC 

1.01 
c.u 
c.u 
t.H 
1.06 

o.s4 
·t.C'S 
c.~• 

o.n 
c.u 
c.llil 

(.92 
0.843 

12 KC1 llffTIPE ll!~JT! 1CU-101 

(1.1! 
C.23 
c.!5 · 
c • .-c 
CI.08 

0.05 
c.u 
0.05 

c.c, 
C:.Cit 
c.c4 

c.c. 
c.ou 

C.13 I!CLOT 58 CC 
0.15 BRC"fl 58 P!!C 
0.19 CCCPfll 58 CC 
o.u uun~FEL " cc 
o.p6 E ISlE" 58 PIC 

0.05 
Cl.15 
o.o5 

CRAWFCfiD 
BO:U 
BEttlUU 

5tJ H8C 
60 cc 
62 HI!IC 

ct-ltfTJU 6! PBC 
KREISLER 64 SPfiK 
IIIJEfii!IICH el!l SPIIK 

ULTil 
KIRSCH 

66. HIC 
66 H!IC 

-·------------------------;----·--------:------------------·--

512Ft 
Sl2P2 

SJ2R1 
SI2Rl 
512111 
SUR' 

Sl21t2 
Sl2A2 
S12R2 
S12"2 
S12112 
S12R2 

1:i ICC] P.lfiTIAL DECAY IICDES 

KCI lhTO F1+ PI-
KCil INTO PIC PI 0 

U tcOI UUCHING IUTICS 

• KCJ UITD IPI.+ PI•JITDTAl 
. o1u c.o4 
c.n c.u 
o.1.-o c.o24 

• ICCI INTO IPIC PICIITDTAL 
c.21 c.u 
o.2e c. c• 
o.!C c.cn 

1(66 0.!!!! 0.0]4 
191 c.ue c.czt 

CUWFCfiD 59 HI!IC 
COLUI'IU 60 .. I!C 
UDEIISCIN 62 HI!C 

CIUWFUD 
IAGLIN 
IIIC!.IN 
IRCtrH 
CHJIETIU 

59 HIC 
6o nc 
61 XII( 
e3 xec 
63 PIC 

SUR! • IKOl IIIITC Ft+ PI- PIOIIIK02 lltiTCI Ph fl- PICI 
SUU • 0.45 DR LESS UHII 66 .HUIC 

S IS 8 
S tJS 9 

Uli/TOTIIl 

IP2JITDUt 

tJO PEII CT CONF · 

1/U 

1/U 

11!1/66 

1/66 

6/66 
e/U 

flU 
t/66 

flU 

t/U 
6166 

IIU 

:I 

i 
I 

1. 
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REFERENCES. FOR TABLES ON STABLE PARTICLES 

AUTHOR YR JOUIP,:AL VCL. PAGE AIJTHCfiS II UBCRUCR IES 

URGE !56 NC 1e eH 
ILCfF ~t PR 1C2 4J2l 
JLEXANDE 57 NC 6 HE 
COHN !1 FUkD.CONS.PH'rS. 
EJSfNBEA !!I! NC B 6U 
BURROWES !54J PRL 2 111 
TA'tlCfl 59 PR 114 3!5"i 

fJtfCEN 
E!AIIKU 
BI-'CllttUK 
friiCRDIN 

·floE 

f(l PR JU !H 
U PR 124 12C"i 
U NC 20 f5l 
61 PR 123 2U6 
U PAL 1 31e6 

BOURSKI f2 PR 12f 2391! 

I!JP!US 6! PfiL 
euu u PAL 
I!DRII:UNI f4 Pl 
ULU,.AN 64 PR 
CAJIER INI 64 PRL 
CL I hE 64 PAL 
GREUER f4 PP.L 
SHJICLEE •64 PR 

11 2e 
11 3!5 
12 12! 
l!f B 1463 
13 llf 
1! 101 
n ze• 

1!6 B 1423 

10· Ct'JIIGft IC 1494,JP•0•11•1/2 

8 JRGft PEPK I kS, PET fRSOitltSTCIUC, Wl-11 TEHE'I ILRL 
JLClFF 1 GCLCHI!EIItUUUTTI,GIUUT + Ill Ull 
ALEU.t.OER ,JCHhSTCN tCCEJLLI IGHI/DUBL IN INS T 
E R CCHUtiC • CSICWEtJ CUHM:l II AHLIIL.+CtT 
EISEhUJIG,ICtlCff,lCHRPUN,JHitCLIC + Ill URN 
BURSictiEStCJLOWElltflltSCHtHILL + /IIIII MIT 
S U'I'LCII, .. JII:IIIS,CfiUIItUE,UUflfL/ICCLUMIIU 

S C FIIEDU'tf C GILBERT,II S "HITE IIIII U:L 
BARU s,cyu,PASC~ ,ttCU ts,,.. ICKQLS, SM IT IILRL 
B I!HDkPU:,P C JUtt,P C IIUHUII 1/DELHI UNIV 
PAUL t.CPDIN .nt 111111111111111/1111111 Lltl 
IIQE,Sl"CUIII,BfiCli,_,,USU + IIIII MICH•Utl. 

BCY.tftSICI,~CH,UEPEU,IIlTSCN /111111111 MIT 

W H UIIKA!tJ ~ QYflltH H tflCKPUI /IIIII UL 
BIRCE,ELYtGtD.tl,UJIERUI + II LRL+WIUUU 
G BC!fiiiUNI ,G IIUIAUC!Ctl WUI!IIOUCK Ill TURIN 
A Clil.U~A..-,J ti!UCH,R STUK IIIII IUSCONSUI 
CAIIEJIJNitCllt.'E,FRY,PC!WELL II VISCONSIN+LRL 
D CLJU, II f FRY 1/11/llllllllll WISCONSIN 
D GfiEUU, W CSI!CJI~f, W UIIUS /11/111 LltL 
SH.IkUEtJEt.SU,PC!E,SINCUU: IIIII MICHIGAN 

CODf 

SIO 
SIO 
SIO 
SIO 
SIO 
SIC 
!10 

SIO. 
SIO 
SIO 
SIO 
SlO 

SIO 

SIC 
!10 
SIO 
SIC 
SIC 
!10 
SIO 
SIO 

eiRCE t!!l PR 1!9 B UCICI BJAGEtELY,CJUL,UIMEUNI;Cl.INE + 1/LIIL+WIS 510 
81!1 ~! NC :!!S 1U -BI!Iti!CIIAUHJ,CESTU,FffUUIID + 1//1/-TURIN S1CI 
BISI e! PR 1!~ B 1CU BJSJ,PUZJIIJ-CHtEU,RtUUDC II TURINO,JNFN S1CI 
Ullj .. AN 65 PAL 1! 12'9 A CALUH.U,D CLJlrfE l//1111111111 WISCONSIN-· $10 
CAIIERINI H NC !1 11.! CJMEIIIttt.CLJIWE,CU:AL,ULI'UStKUNANIWIS+UL 510 
CLINE t! PL. Hi 2fi3 A CLUEtW F FllY /111/11111111111 WISCCNSIN SlO 
tf IIAIICD U PR 1~0 e 1•!C DE PU:CC,GJICSSD,fiJH.tUilo- 11/111 TUIUIIIC+CUN_ $10 
FITCH H PR lotiO B lCU FITCH,QUULES.WIUUS //PJIIHCEJON+Ml ttOLYK SIO 
SUJIIEA 6!5 PR . UB B 440 STAMER,HUETTER,K~LUR,UYLCII,CIIAUUNIISlEY 510 
tRILLING H UCRL lf~l:! . GEORG! tf _ftllfltiNG 1111111111111111/111 LRL SIO 

CTHIS IS AN UPDATED· YERSIOftll OF P!PCRT AT U6' ARGONNE CQNF, P.IGE 11'1 SlO 
YOUNG. t!5 UCIU "362 PCH-SHIU Y(U"'G Utf!SJS,URICflfYI 1111 Ul SIO 

AUEAUCH U BERkELEY CDNF 
I!OUN U SflliCEl.EY CUF 
CALUHAN 66 UCRL 16!593 
CUTER U PL 21 30 

.IUERUCtl • II 
!CillO + II 
CALUHAN,CJJI'EitiNt.H.INTJII;N,MU:CH + 11/l LRL 
CES1 Eft ,ESCt'S111U1tl ,[IJ\E Ill+ I IPR INCETDtri-PENN 

SIC 
!lC 
SIO 
SIO 

GRUNER e! UN$ 1! n ~UOUD 1!Y URICAS·- II LRL 510 
fiEL 1SSIN U I!EfiiCElfY CCIIF PEllS!U.CS + II SIC! 

QI:ANTUM NUMBEM OETEAMUATICtiS NCT ltEF!IIAED TO IN THE DAU CARDS 

I!LOCK 62 CEitN CONF !11 BLCCJI, LENOII!IUI.I ,IION.IJII IIIII/I NWU+IIOLCGNA SIO 

----------------------------~----------------------------
- 0 ___________________________________ _: ____ _ 

K F • 11 tiEUH.tl Jl (JP•0-11•1/i -

CfUf!IIFCRD !9·- FRL 2 · 112 
JIQSE~FEL ~9 PRL Z 11(1 
CHIIIISTU t4 PSIL 13. Ill! 
SUJUTEI t5 PA 1!! B n!!l 
fNGELMAt( t5 PRJ CDMM 
UJI ~! Pit 140 e 1!!4 
!AlTAY tl6 PR 142 9!2 

~~~~ ~ :~::~~ :~~!: ';~f: i ~~! :e :s~: i: :c~~ 1: 't:t 
CHill !TENSCtf,CRCNJN,FI lCH t1UfiUYIIPRI NCUDN 
R A I!UtNSTft~·,H A AUBU 111111111 M.RYLANO 
UGL0Ati,FILTHU1H Ill 1/111 IIIII- HEIDELB!RG 
J 1C IIIJI'tl lliJSCH,O lllllffl IIIII/I CDLUMSU 
BALTUtSAfiiDWEISS,STCI!Ift!JLL + 1/Y.IlE+IINl 

!11 
$11 
S11 
S11 
Sll 
$11 
Sll 

-- 0 ·----...,-----------,-----------------'-----..;. __________ _ 

~ K I 12 SHORT-UYE_D ftll::~:-~::::-::::--::~~:~----
!LUMENFE '8 CElli CDNf 212 
I!OUIT ,. PAL I 150 
I!_I!IJWN !f CUll CQNF 212 

CCCPU ~I! CERN C~fff 212 
EISLER !8 CEitfll CCNF 212 
CIIIJWFDAD !~ Pfll ~ 2U, 

UCLIN ~0 ,_., 18 1C4! 
I!IRGE 6C RCCH CC~F f(ll 
E!DWfN 60 PR JICJ 20!0 
COLlJI'BU fC fiCCtl CC~F 721 
MULLER 60 PAL o\ o\18 

H I!LUMUFElD,W CHINCNSKYtl LEOERMANI/COLUM 
E I!IDLOT,O D ULDWELLtY P.tl /lll/111111 MIT 
J BJUJt~'_fi:.•P GUSEII_ + 11111111111111 MIC~ICAN 

W A CCCPEP,H. FtllHUTH + IIIII JUIIICFPIUJUCt-1 
F EISUII,A PLANO.+ II· fNUCQL+BOLOGNUPIU 
CUJIFCPD ,UESTJ,CCUGL•ts ,GI:!C!t, TICt41J •Jilfll 

e&GLI~'tBLCCH,UJSSOit,HfffUSSY + //PUIS fP 
It If !I~Cf,p P ELY + ///IIIII lfll+WISCCNSIN 
BOWEN 1 HAJO Y 1 11E\'NOLDS ,su ~,"CD II E •I P1t INC E+BNL 
It SCttUIITJ + 11111111111111111111 CDLUJI!U 
MtiLLERt8111GE ,FOWLERtGCDDt PICC ICM It (llll+BNl 

eACWN 61 NC 19 11!, BIIDWNtBI'\'UT,8UitNSTEIN,GUSflltKADYK+IIMICH 
FITCH til NC U IUC ~ FITCH,P PIRCUE,J PEIIKIJtS Ill PRINCUUSI. 
GCCD U Pll 124 1221 . GOOO,IIIIATSH,PUlUPtPICCICNI • 11111111 LRL 
ANDERSON f2 CERN CDNF Uti J A AkDUSDN,F S CUWFOIIO + /1111111/1 U.L 
BfRUNU t2 PREPitlkT DIC~ URU._U,CCha.CUYtCUUIICk,flSUR + Ill Bffl 

. (BfiiUNlA UNPUBLISHE0t8UT llfCEHIFUD BY AUTJ<CIIS,AUGUST 661 
CUWFDAO U CEIIN CDNF 1!21 F S CUWFCIIO llllllllllllllllllll/111/ LIIL 

SROWN 6! PR 1!0 1U 
CtiRETifN f! P.R 1!1 2ZCI! 
KR£1SLU 64 PR 13t 8 1014" 

BIIDWN,UDYK,TIILLING,RCE + /1/LRL+MICNIGAN 
CHUTIUI+ /Ill l!ll.tfriDEIS•I!IICWUURVUC+ PUt 
M KRUS(U,D DYUSUH;J CIICNIN I PRINCETON 

512 
su 
su 
su 
!12 
S12 

su 
su 
su 
!12 
su 
SlZ 
su 
su 
$12 
!U su· 
su 
su 
!U 
512 

'UERUCH 6!5 PAl 14 192 AUERUCH,U""OE,MUNtSCIULLJ,UTO + Ill PUIN SU 
FRANUNI 6! PR 1~0 8 Ul FRANllfi'I,KJRSCH,PLUO + I CCLUIIIBIAU:UTGEIIS SU 
TRillltfG t!' "UCIIL 1f41! GEI:!IICf H TULLUG /IJ{//11111111111111 Utl $12 

CTHIS IS AN UPDUEO ~EAStON (!f IIEPDRT AT 1965 ARGCNfVE CONF, PUE 11!1._ SU 
UUAY '6 PR 142 9!2 ULTJY,SUICt!EISStSTCNEHJll·+ 1// Y'lE+I!Nl. SU 
KIRSCH, 66 NEVIS 146 l KIII!CHtP $CHilli" 111111111/llli CDlUMIU SU . 



.DATA FOR TABLES ON STABLE PARTICLES 

COCE fV.fN!S ClL'ANllt'f f'IROR+ EFIRCII- PiFEttU.Cf l'll TECfre"SIGfl CCJIIMENTS 
UCVf UCKGROUND 

t'.ITE 
PUNCHED 

N 'Nl' SYJ118DL lN CCLU,.N 8 INDICATES DATA UitdlfiED !Y IVERIGI~G PROGRAMS 

sue 
SUD 
SUD 
suo 

K~ 
1 •• 
o.u 
1.! 
D.! 

U LCNG-ltVED "-EIJTIUL K (498. JP•O-) 1•1/2 

1! H2-KC1 

<.3 
('.2'1 

. c.z 
<.1 

MAS! CIFFfRENCE IU~ITS CF lfi'VEPSE teO I LIFE I· 

- FITCJ- 61 UTII 
o.21 ceca u nc 

CAJIIEfllhl 62 PI!C 
CHRI!TENS 6] SPRK 

sue. o.H c.zc AtleEPn 64 Pet 
Sl!D 0.12 0.12 FUJII 64 SPitK 

_.;-

St!c o.41 c.z1 .&tenT " rec Etu 
SUO O • .U C.36 0.26 ULOC-CEO 65 Pee . ASS.CP CONS. 
SUC t O.et Cfl LIESS FtlCfol t5 SPfll' CF. ,.EISf<IER 66 1/U 
SUD N 0.112- O.H -VISHNn"SK 65 SPU 6166 
SI!C 0.44 C.C36 ALFF 6~ SPRIC l/U 
SUC 0.!! t.1 CHfiiSUNS 66 SPU UU 
5130 0.411 O.Uz eCill 66 SPRK f:/U 
Sl3t· 5~ C.f! C.3C ,.EtsJ-UI 1 U H!C flU 
SUO + O.·U O.O! PICCJCNI 66 SPRK PfiELIMIN.IRV e/6E 
5130 N fXPEAJMEhl! f.)J-!USITIVE TO SM.Ill 0 Cll WITH NCN-UUSSJ,IN £RRCRS CIMITTED . 

SIGN tiF fi.ISS ClffERUCE, K02 ftiNUS KOl suo 
- snc 

SI3D 
+ 4! TO 1 IFI tiR ! TO ll VJ filE ISNER 2 U HBC I!ETT lNG ODDS 
• 0.4-4 ~.CI! PICCIChl 66 SPRK •t:sT. SUN. DEY. 

SI!T 
Sl3T 
s1n 
S1JT 
SUT 

Sl!Pl 
Sl!P2 
SUP! 
Sl3P41 
SUP! 
SUP! 
St!Pl 
SUPI 
Sl!P9 
S13P.t0 
s 13Pll 

1! t1C2 LIFETII'E I~U.CSECJ 

.I!SUIIIfC CS•tC UO DEL U 1•112 CltiH~PD 
34 11.0 , 32.0 24.0 BARDCN 
1! !I.C 2<4.C 13.0 DAPPCN 

!4.0 -f.C FUJII 
1100 61. 1!.0 12.0 ASTI!IUR'I' 

U K02 PARTIAL DECAY "COES 

KC2 INTO !PIC 
KC2 INTO PI+ PI- PIC 
KC2: INTO PI MU NEUTfllNC 
K~2 lhTO PI E NEUTRINO 
llC2 lf<ltO PI• Pl-
)(02 INTO H+ ·ru;-

lle2 JNTC E+ E­
K02 INTO E MU 
KC2 INTC no G.&fi',.AS 
KC2 INTO PI+ PI- GAMJIIA 
KC2 INTO PIC PIO 

1! KC2 DECU UTES 

!!19 tf!C 
58 cc 
62 nc 
64 SPftK 
65 cc 

SJ!t~~l 
SI3Wl 
stnl 

• ICC2 lf<ITO FIC PIC PIC IUNITS 10 .. t SEC-11 

513~2 • 
SI!WZ 
snu 
Sl3W2 

22 !.1 1.2 
!-4 !.22 J.C3 

KC!2 INTO PI+ PI- PO 
u !.21: dn 
14 t.-4 c.4 

l!t z.u 0.2! 

BfiiSSQfr 64 FBC 
0.84 IIEI-111 f:~ HUC 

C UNit! 10 .. ~ SfC-1 J 
ANOEfiSCN 65 HBC 
FP.It.'ZUI 65 I-I!C 

D. 21 BEI-Ifl H HLBC 

s ~$ ~s 9 
s es es 9 
s 8$ 4$- 2 
s 85 3S 1 
s as a 
5 4$ 4 
s 35 3 
S !S 4 
S OS 0 
$8$8$0 
s ~s • 

CPU 

.ASSUMES CP 

IP21 

ASSUMES CP 

Sl!tr.! t tcC2 INTO Fl E ~EUTRINO cc~ns"to .. e sEc-u IP41 
Sl3W3 8.1 l<iC AUBERT 65 HlBC 

SllW4 
513~4 

KC2 INTO CHARGED 13-BDCYJ IUNITS lOtte SEC-11 'tp2H3+P4) 
lCl 14.7 1.! IUEfii!UCH 65 SPRK USING NEW Kl LIFE 

SJ!W5 • 
SUW! 

KC~ ttnr LEPTCNIC II',.LI:!+ICUJ IUt.ITS IUU SEC-11 fPHP4J 
10~ 9.4 t.! FfiiNztNJ 6!!1 tfBC 

·-------------· --------------------------------------
Sl!Rl • 
S13Rl 
SJ!Rl 
Sl3Rl 

SJ!R2 • 

SUA2 
SJ!R2 
Sl!R2 
Sl3R2 
Sl!R2 
S1!A2 
S13R2 
Sl1fl2 

ll · KC2 SfiUCHING RITICS 

KC2 INTO IPIO FlO PJC)/CHJRGED 
He o.2! c.c8 .&LEI'SAhYJ 64 nc 

2C 0.2:C C.Cf UIKINA t-4 CC 
2'9 o.u c.o1 o.06 MEsnJPu 6!!1 cc 

KC2 INTO.HI+ PI• PIOI/CHARGED 

,. 
H 
l~ 

•• !20 ,.6 
llH 

12< 

c.u! 
c.t!l 
c.1!1 
0.15 
a.t!• 
o.ne 
0.144 
e.Hz 

c.c!e 
c.c:! 

c.czo 
c.c! 

c. (15 
c.cu 
C.CC4 
c.ou 

lSTIER 61 CC 
C.C4 LUERS 64 HBC 

ADAIR 64 H!C 
IStB\JRYI 65 CC 
.tSTI!UI'l' 2 6!!1 CC 
GUIDCNJ 6!5 HBC 
t'CPKittS 65 t!!C 
HAWKUS 66 H!C 

SUR! 
SUR3 
SUR3 

, t IC02 INTO CPI Mll ~EtiTRI.~C)/CI-IUGED 

$1311:4 
SUR4 
SI!R-4 
Sl3R4 

4n 0.3!6 C.Cl lUEttS 64 HBC 
o.!c; c.u c.1o -snt:11' 1 6! cc 

• ICC2 INTO U I E NEUTAINCJ /CHIRGUl 
41T9 0.481 0.0!5 LUERS 64 HBC 

o.•e c.N c.to ~snu"' 1 H cc 
59 O.!t 0.01 MESTVIflts 6!5 CC 

IP11/IP3.+PHP4l 

IP2 I If P2+P!+P41 

I P3 Ill P2+P!+P4) 

CP4f/IP2+PhP41 

51!11! • K02 INTO IPI E NEUI/CCPI E ~Et:J+CPI Jftl J-EUH IP41/IP3+P41 
SllA~. !2C 0.41! C.tzc ASTIEII 61 CC . 

Sl!U • 11:02 INTOUI+ PI- PlllJITOUL IP2)/TOTAL 
S"l!RE U C.U C.Cl~ STEll~ 64 H!C 

SI3RT • U2 JNTOCLEPTCh PI NEUTUNCI-/TOUL IP!+P41/TOT._ 
Sl3Al 14 O.!t! 0.11 .. AUX.INDER 62 H8C 

S'BR8 • 
SI3Rtl 

KC2 INTO 12 G.IMMAJ/TOUL 
1.! c.t 

IUN. 10 .. -41 IP91/TC!TiL 
CRUUE 66 SPIV 

8/U 
t!/U 

8/66 

8/H 

!!/H 
f/H 
8/U 

8/U 

~/H 

t:IU 

E/H 
t:IH 
6/66 

8/66 
etu 
8/U 
8/H 
HU 
HU 
~166 
EIU 

1/H 

1/H 
6/66 

e/U 

s 4 

Snu ·•· 
SUR~ t 
SUR'9 • 
Sl!fl9 rt 
SURt; 
Sl!R'9 
SUR~ 
S13R~ 
St3R~ 

ll02 INTO 1Ft+ PI-1/CHARGEO IUNIT 10 .. -31 (P5)1CP2.,!•P41 
C 10.0 [!R tESS 
C U.C Oil LESS 

11 2.! OR LESS 
4! 2.0 c.4 
!4 z.ee c.35 

t.n o.u 
2.22 · o.n 
2.0!2 C!.ou 

hUGU 61 CC 
LUEIIS U HIIC 
AU!HUH 64 SPIIK 
CHRISTEIIS 64 SPU 
UU!RAITH 6!5 SPfll' 
CRCNJN' . 6! SPRIC 
CUilEfi:S 66 CNU 
DE eouuo 66 CNTfl 

SUR1C • KC2 INTO CPI fill' NEUIICPJ f(EUI CP3JII Plll 
SJ3RIC C.U C.U ADUII • 641 tiiC 
SI3RIC C.1t! 0.1! DE I!CUAtiC 65 CNTR 

Sl3Rll * 
5131111 • 
51!1111 • 
SI3Rll * 
S13Rll;• 

KC2 INTO IML'+MU-1/CHARUO 
1.0 OR LESS 

CUrt'ITS lOU-41 IP6111P2+P!+P-41 

t.C! CR LESS 
2.. OR LE!S 

Af<IIKIN.I 6!5 CC 
CARPUUfl H SPU 
DE BCUUO 6! S PRK 

o.! Cfl_ uss .IUSHUN 66 SPIIK 90 PER CT CONF 

S1'!R12 t 
SURU • 
S13Rl2 • 

llOZ INTO CPU PI- G.U'fi'AIITOTAL fUN. 10 .. -31 • tPlOI/TCITAL 
1!5.0 OR lESS AIIIJKIN.I 6! CC 

~. ! .c Oil LESS "EHUS 66 SPRIC 

S13R1! • 
Sl!fl13 • 
Sl!RU t 
Sl!ft1! • 
SI!Rt!. 

ICC2 lhTC IE+ E-1/CHU:GEil lUN. 10•*-41 CP71/(P2H!+P41 
10.0 OR LESS 

1.0 CR LESS 
1. CIR LESS 

AftJICINA 65 CC 
• CARFOTEP 65 SPAI' 

DE BCU.IRD 6!5 SPfiiC 
C.! C_ll,lESS .IUSt!IU: 66 SPIUC 9C! PER "CT CONF 

SUIIU * 
Sl!RlC ·• 
S I! RIC t 
S13ftl-4 • 

K02 lf<ITC lE I'UI/CH.lfiGED 
10.0 DR LESS 

S13RH * KC2 
Sl3Rl! • 
SI!RH• n 
Sl3Rl5 • 2500 
Sl3fl15 • 

t.c ·cR tess 
0.! tiR LESS 

IHTCIIE+ 
. I. 
c.~c 

1.c• 
loCI 

PI- PIEUIIlE- PI+ 

e.u 
e.o!!l 
c.u 

HI~. IOU-·U 
AlCIKINA 65 CC 
C.IRFEUFI= 6!5 SPilll 
ABASHUN 66 SPRK 

NEUJ 
LUEIIS 
HAGU 
AU SHUN 
LUEP:S 

64 HBC 
u cc 
66 SPRIC 
64 1-'BC 

SllRU • KC2 INTOIJIU+ Fl- NEUI/CI'u- PI+ fiEUI 
SURlf • 3200 I.C:.C 0.04 ABASHUN 66 SPRK 

C P8111 P2+P!+P41 

90 PER CT CONF 

SUR11 • 
S13Rl1' 

K02 INTO IPIO PIOIITOTAL lliNITS 10 .. -31 CPlli/TOUL 

'TJ 
SHM 
Sl4M 
$14M 
SlCM 
510 
SHM 
514ft 
Sl4M 

SUtr. 
SI4W 
Sl4W 
Sl4W 
SH" 

Sl4Pl 
SHP2 
SlliP! 
SHP4 
Sl4P! 
SUPf 
st•Pl 
S14PS 
SI~P9 

1 1.2 • t. 5 1.2 CRJEGEE 66 SPRK 

14 ETA 15.t,'9,JPG•O-+I 1•0 

14 EU MASS fMEVI 

5! , ... 9.0 
H: 54t:.c 
~1 !4e.t 

54~.3 
t•t !4~.c 
!H 552.0 

54E.2 
250 !U.C 

1.2 
•• o 
1.0 
2.9 
<.1 
3.C 
c.<! 
•• o 

BASTJEJrf 
PICICUif 
llff 
DELCCUJI:T 
FCH!CHE 
KRAEI'ER 
FCSTEfl! 
JA~ES 

)4 ETA ~IDTH CI'E'fJ 

n IC CR LE!S 
!25 16.~ Oil LESS 
14! JC CR LE!! 
!1 ·u OR LESS 

PI•PJ-PIC UOTt' LESS THU 4•0 

.llff 
KRAJIIEfl 
FCELSCI-!'E 
JAMES 
BUTA'f 

H ETA PJIRTUL DECAY "CDES 

fTA INTO 2GAMMA 
ETA INTO :!PIO 
ETA INTO PI+ PI- PIC! 
fU INTO FJ+ PI- C.ll'li'A 
ETA INTO E+E-PIO 
ETA INTO· E+E-PHPI­
ETA ltfTO PIC 2G,fi'l 
EU INTO E+E-GAMMA 
ETA INTO 2PIO G.l,.fi;A 

62 HBC 
62 HI!IC 
62 I"BC 
63 CNTR 
1!4 H!C 
64 DBC 
f:5 HBC 
66 HBC 

62 HI!C 
64 DI!IC 
u f-41!( 
66 HIIC 
66 llBC 

S OS 0 
s ~s ~s ' s 8S u ~ 

· s BS es o 
s ~s !S ! 
S8SBS!S3 
s '9S 0$ 0 
s 35 :!$ 0 
s ~s •s o 

flU 
e/U 
f/66 

HU 

6166 
flU 
8/66 
etU 

6166 
E/U 

l/U 
'HH 
8/U 
8/U. 

6/66 
f/U 
SIH 

8166 
f/U 
1!1/U 
!/U 

8/66 

1/U 

1/U 
6166 

uu 
1/U 



DATA FOR TABLES ON STABLE PARTICLES-

CCCE EVENTS QUAjnJTY EJIROR+ ERRDII- P:EFEfiENC£" Ylt TECh SIGN CCJIIfiENlS UTE 
I!OH UCKOOUND _ PUNCt+ED 

N #N'W !YMBDL lh CCLUMH 8 U.CIUTES D.IU ICiNOIIfD BY .IVfiiAGtNG PROGRAMS 

Sl"lll • 
SHJil 
Sl .. Rl 
SJ.Ul 
SlltRl 
SlltR.l 
SUR I 
51411:1 

S1liiR2 • 
S14R2 

SUR! • 
SI1R3 
SUA3 

1' EU euhCttlfrlG II.ITICS 

IPfjJ I! AS!tlJI'EO • C IN JLL lUHCS 

ETA INTC NEUTIUL!/CHUGED 
tc z.~ t.o 
u !.;c t.ze 
en z.! c.! 

2.1 c.e 
Z.f .-; 
z.u c:.!6 

ac 4.! t.c 

IICKUP 62 HBC 
8.1STIUf 62 HBC 
.ILFF 62 H!IC 
SHAFER 62 HBC 
8\.'SCHI!ECII. 63 t18C 
ALFF-STEI 66 HfJC 
JAJIIfS 66 HI!C 

EU INIO 2G.AiilfiiHC,.UGEC (PJIIIF!+P41 
O.~'i 0.41 CR.IWFDfiO 63 HBC 

ETA INTO PIC 2GAMfiA/PtEI.TIULS (P7J/1Pl+P24Pll 
O.!l! C.C36 01 CiiUGNC 6E CNU 

.J9 .01 GJIUN .. .IUS H SPitiC' 

SHU * fT.I lhlC IF'I+ PI- G.IM"lt/(PI+ PI- PIOI IP4111P!I 
Sl4fl4 O.U 0.01 FOELSCI-IE 64 HBC 
sto4 24 . o.H c.z! Flut 64 nc 
St4U O.!O C.06 CJI.IWFOJIDJ 66 H8C· 
Sl4R4 N c; .0.21 C.tc: P.IULI ~4 Cl!C CF hCTf H l!fLOW 
Sl4R4 N lt!E PAtJLI 'OLUE BASED ON ONLY 9 E'f'ENTS IS DUE TC CRAWFCP.Dl 66 
SJ4R4 . .10 .10 Jt:ftAEJfER 64 Dl!C 
SJ4R4 .l'il: .C41 FCSlEP:! t~ HBC 

• fT.i lt.ilO !PIO/IPI+ PI- PJCJ CP211U!I 
'FOR THIS RATIO, SEE NOlES ON TABLE S FCLLCWUG THIS LISTING 

SJ4R! 
SUR5 
SJ4R5 
StO! N 
Sl4R5 N 

N 

SURf • 
SHU • 
SUR~ 

SJ4Rl . 
Sl4Rl 

Sl4Rll . 
S14RI! 
Sl4R8 

Sl4R9 . 
Sl4R9 . 
Sl4R9 . 
5l4R9 . 
514111C • 
SlUlO • 

SURJl • 
U4Rll 

Sl4Rl2 * . 
S UR12 
S1012 

SJOl! • 
S14Rl3 
SJ•P1! 

s 141114 • 
S14RH • 

Sl4U! • 
S14Rl!* 

Sl4RU • 
Sl4fllt 

C.l!! C.32 CUIIFUD U t'I!C USUJIII.Pl/P2 • 0 
2.0 1.0 FCELSCHE 64 HBC ASSUM.Pl/P2 .. • 0 
O.CJ(l C.24 FCSTEJI:l ~5 HBC ASSUM.Pl/P2 • 0 
O.!l! C.l! C'f1Atr.FUD2 66 HI!C JSSUP..CFlllfP2)•1.l! 
0.41 0.11 FOSlEfl:l 65 ASSUfii'.IP7)/lP2l•l.l! 

GHEN 1!Y CUUCJ1:02 H 

fU tNTC! 2GAJfJI'.I/!PIC CPIJ1U21 
1.1 • C.3 OR USS CHRE.TIEN 62 PBC 
l.lC (.5 ~ l'l'llfJI: 6! CBC JSSUM.Pl/P2 • 0 

FCIR PRECEDING CARD, !EE NCTES ON TAI!!LE S FOllCWit.G THIS USUNG. 

ETA INTO 2GAMP.A/CP .. FJ- POl tPli/CP!I 
J.U C.3'9 FCSTER 64 H8C 

n• INTO NEUTRALICPI+ Fl- PIOI tFUP2+PlUIP3) 
2ec !.f c.e tcfi.UJI'Efl 64 ti!C ... 1.1 PAULl 64 OBC 

fU INTO IE+E-P 101/ fPI+fi-PJ 01 I UNITS 10 .. -21 tF5 tAt" 1 
LESS TtiAN 1.1 1.1 PRICf 65 HBC 

c 0.11 Cll LESS FCST£112 6! t41!C .. OR LESS UGLIN 66 Hl!C 

ETA thTCI IE+E-PI+Ft-1/lliUL · Clit.ITS 10 .. -21 IP61/TCTAL 
0.1 Cll. LHS RITTE~BEfl 65 t18C 

fT.I UIU (E+f-PhPI-1/IPHPI-G.IJfJII.ll (P61/CP~I 
1 O.Oa C.C'26 GRCS5MAN 66 HBC 

ETA INTO 2 GA,.JIIA/NEUTULS 
0.416 o.c:2 . 

.41 .ct 

Ell INJO !PIC/NfUTRALS 
o.2c9 c.o21 

.!4 .C-4 

ETA INTC PIO 2GJJ11fii.I/2GUJII.l 

Dl GllGt.C U CNTII 
GRUHAUS U SPU 

01 GIUGNC 66 CNTR 
GP\:t!tiiiUS U SFfiM 

.5 OR LESS lr!AHLIG 66 SPRK 

ETA INTO lf+E-PJCIITCTAl 
0.1 DR LESS 

ETA INTO 2GAJIIMUI3PJO :t PlO 2GAMJI'AI 
C.fC .25 BACCI 63 CNTil 

I PliiC Pl+P2+P11 

CP21/CPHP2+P71 

IPltf( Pll 

(P51/TCUL 

CPI1JtP2+P11 

' 

=uu 
UH. 
t:IH 

uu 
l/U 

6/66 
tift. 

1/U 
1/U 

1/U 
1/66 
l/66 
UH 
6/6f: 

l/H 

l/U 

s 5 

l/U 

6/U 

6166 

HH 
l/66 

6166 
1/H 

1/U 
l/U 

l/66 
uu-

1/H 

jlJJHif'l . Yfl: JCI.lfiNAl VCL. PACE .aL THIJS II tA!CUTCR lfS 

K~ .. LCOC-LIVH UUTO.l ...... JF•C-1 1•1/2 

URCDN 51! IINP ! Hf Jill. BARDU,K LUCE,l LEUIIUN //CDLUMUUBNL 
CRIIWFCftD ~t;'"PRL 2 HI CU"FCFC,Cflf!TI,CCUUASS,GCCC • IIIII/ lfiL 
IISliER U AD CONF 1 221 ASltffi,!USICCVJC,flnET,SIJtJO +Ill PJIIJS+EP 
fiTCH U NC 22 llU V FJ1Cti,P PIIICUE,fl PfRICUS IIIII PRINCETON 
GCCO U PR 124 1223 GC!OO,,.IlSH'ti'UllffltPICCHNI,FC_,ELL 4// LRL 

ALfXANC!E 62 PRL t; ~9 
111\IKIJ\A f2 CEIIh' CCNF 452 
CA ... ERJNI 62 PR 128 3f:2 
UPfiiON 12 PL ! ~l 
JO\IANCVI 6! Ul CCNF 42 

AUStiJAN 
IICAIR 
AUK!ANY 
AN I KINA 
C'"R IS TEN 
FUJII 
LUERS 
STERN 

U PRL 1! 243 
f4 PL 12 f:l 
lit JETP 19 lCl~ 
64 JETP l«J 42 
64 PRL 13 1H 
f:4 PPl 1! 253 
E4 PR l!! 8 1276 
64 PRL 12 459 

G .llf)U.OEP,S .ILPEIUtF CUWFCIIO IIIII LRL 
H H UltctU I' S lt'UP.&VIEVJ.+ !Ill GJS+JINfl 
ClMfJIINI,FRY,UI COS,81RGE,ELV +/1/WISC+LRL 
J OAJIJfU',.I PCCSSEl,J Stx II//1/II/PUIS+fP 
JCUNCVIC,FISCHER,BURIHS + II !NL+JURYLANC 

Ull !tl Uh,.lfRAJfS ,CUPEUE p, f ISHER+II LLINC ts 
R K AC.ItR,l'l! LEIFUhEII 1111111111 YILE+l!Nl 
AlUSoiPt'YU+/1/ Lfi!EOEVHCS U.G PHYSHJIEVAN 
lhiKJU,Zt!URAVLEV.l+I/GfCifiG. ACoiC SCI+ tUeNJ -
CHRI !TUSUt 1 CfiChU 1 FJTCt',TUilUY 1/PftiJ\CETN 
FUJII.JCUt.CVICti,TUUCT, ZCU //BNl+MARYLNt 
lUERS 1 PITlfiJtWILLIStYlJIIIJMCTD /11111111 BNL 
SlfRt.tBINFCIIC,UH,At.llfPSCN + J/1 WUC+LRL 

ANIKINJ I! Jlt.R p 248! AhUtU,~.IJIDE'-GA,ZHURJVUVA,tcDTL'O.I/CU!NA 
oiNtERSCN f:5 P~L l'e 4H UDEitHH,Ult.FCRDtGCLilU,SlfPN +1/UL+WISC 
.IUI!UT l'! PL 11 H A\:8ER1,eEHR,Coi"'A~Aft',Ct'(UHT+I//PUIS+CISJY 
ASTelJR'fl ~~ PL Jf f() ASTBliR\,FJ"CCCtiiAIIC,BEUSCH + I CUN+lUitiCI-' 
JSUURY t! PL U 115 ASTetlfi:\,IUCt!HINiti!EUSCH + Ill CERN+lURICt' 
JUERBACtt t5 PRL 14 1CJ2 AUUI!ACti,LUCf,ffAht.I,SCtULLI + /IIIII PENN.I 
UU:C-Cf f!.NC 38 U4 BALCC-CECU,.,CJLII'UI,CUJIIPCLILLC • IPACVol 
BHR 65 ARGCNt.IE CONF 59 BEHR,BRISSctitBfLLCTTH II EP+MJLAN04PIIlCIV.I 
CUPENTE " .IJIGCUE ,CCt.F '.it CJRPENtU,olti5 .. Uh,ASitAJIIS + IIIII ILLINCIS 
CHRISTfN li5 PR 1~0 B l... CHRIS1Eii5UtCIICNIII,FITCH,TUIIUY//PRINCUON 

'CRCNIN I!! UGCNNE CCNF 17 FITCH,Il(f~,PUSS,Vfii~CN-TC • I!E PU8/PR I'-'CETON 
FITCJo H PAL 1! 13 FIT(~,PCTtltiiLS5,Yfllt.Ct. 1/11111/1 PIIINCfTON 
FRAIIIZINI 65 PR 140 8 127 FIIANZINittciRSCH,PUNO • I CCLUJIIIBihiiUTGERS 
UUR.IJl f! F"-L 14 !eJ GALI!UITH,JfUNU'G,JCt.'fS +1/.lffif+UIST+P .. fl 
t;UIDCJNI ~! ARGCUE CCNF ltCJ +eARNfS,FCELSCttE,fE118EL,FIII:ESTC+//Bt.IL+YAU 
tOPKINS l! U~OhNE COhF H H W tc t<C!Ftclt.S,I!ACCH,ftSUR II VANC+RUTGERS 
flfSHIRI I! JIU P 2•4~ I'IUT'IIf11Sti\ltLI,NloiCUtPETFCV,IIUSAKC1~4//Jihfl 
MESTVIJI:I I! JINR P 2450 P.ESTVUttst~VILI,NVoiGUtPUIICIY,RUSAKOV*-I!JINft 
PRICf f:~ Pill·!~ 123 L R PIIJCE,F S CIIUtFCftll /llll/1/llll/11 UIL 
TRILLING f:! UCRL lf413 GECIJICE H JII,JlLJNG 1/11111111/IJIIIII/1 LRL 

(HtJS IS AN UPDATED VEilS ION Of IIEPCRT AT 1CJ65 JRGCNhE CDNF, PAGE -lUI 

CODE 

51! 
su . su 
sn 
Sl! 

st! 
!1! 
su 
!I! 
su 
Sl! 
su 
51! ... 
su 
51! 
Sl3 
S1! 

su 
51! 
S13 
Sl! 
Sl! 
sn 
513 
sn 
Sl! 
sn 
Sl! 
sn 
su 
Sl! 
sn 
51! 

·su 
Sl! 
51! 
Sl! 
su 

ALFF U PL 2C 2Cl+PRIV CM ALFF-StEU!EIIGEP, .. EUU~HEthKNECHT+ //CfRN Sll 
I!OTT U FillY COfiM BCTTti!CtEt.HoiUSEN ll/lllll/lll/11111/ CERN 513 
Ctii~,JSTEN U PRlVUE CCJII:MUNICATIU. Ct:tlfD !"f JfEISPIIEII H Sl! 

kHICH CCJlftECTS RESLL TS CF Sl'! 
CRUGU 6f: PRL J1 1,0 +FOJ,FfUUNFfLOEJI,tiJNSO,JiiCSC.lT+IIII.LINOIS Sl! 
tEI!OI.l.lltC U FRIV COMIC • DEBCUUC /lllllll/1/1111111111/llllll CEJI:N Sl! 
tfKKERS 66 THESIS BRUSSELS 0 OU:ICERS + lll/11/lllll/111/llll/111 CERN Sll 
1-Jtr.I<Jt.:S U Pl 21· 218 C J I! l"oltl'lllttS 11111/llll/111111111111 V.IU 513 
JfEISNUJ 66 PRL If: 211! G W I'EISNEIItB l! CUWFCJI:C,F CltA)IFDRD II LRL 51! 
I'EfSNER2 H UCftl U'i:!! G JrEUNU,B CIIAWFCitDtF CIIJWFCIIC /IIIII LRL Sl! 
NEfKENS U PL U lCif: NEFKUS,UJSHUN,JeR.I,.S,C.IftPfNTER+ /// Ill 513 
PICCICNJ H PfiiV. CDI'ML'N. 0 PICCICU,eU.IIPIETT,GCCC,SWJNSCN + Ill UCSC 513 

PEVSNEft 6) PRL l 421 
JLFF 6. PRL c; 322 
BASUEN 62 PRL ! 114 
CtfPETIEN f2 PAL c; 127 
PICKUP l2 FRL e 32'9 
Sti,ER f2 CEIIt. CCfii'F !01 

eACC I 6'! PRL 11 31 
!USCt'BEC ~! SIENA CCNF 1 166 
CRIWFORO ~3 PRL 10 ! ... 6 
DELCCIURT 6! PL l 215 ' 
I'ULLEit l3 !UU CCNF 99 

fDUSC~E 64 PR 1'!4 8 113e 
KRAEJIIER 14 PR l!f: B 4~f: 

PAULI ~· PL 13 3'1 , 

PRICE f! PilL 1! 123 
FOSTEAl f5 PR l!fl 8 ~52 
fCSTEII2 f~ UI"EPtS 
FCISTER3 ~5 THESIS 
IIIH~NI!E 6! Pill 15 ~56 

AlfF•STE 66 PR 1~! 1012 
fiULJN H OJI:•l-UU 
I!ALTAY f:6 PRL 16 1224 
CII'WfRCI. U PJIL If !!! 
CRAHR02 U PRl 16 l!iC1 
t:JGJUGNO ·U PRL U 167 
JAUS U PR 142 Et;f 
GRCSSMAN H ,UCRL 1661!4 
UL•UJUS U THE!I! 
UJ-L JC 6~ PfiL 11 221 

8ASTIEN 62 PRL I! 114 
(JII:I'ONY f2 PRL I! 1 Jl 
fiCSENFEL 62 Plil e 2ft! 

14 fUC549tJFG•O-+IJ•O 

PEVSJII:Efl tKUEfi!ER ,NUSSI!AUIII,JI: ICtlAADSON +/IJHU 
ollFF tl!flll n,CCll EY tl!ftUGHft +///CCIL+RUTGEfiS 
BA5TIEN,BERGE,CAtlL,FERII(!-LUZZI + IIIII U.L 

'CHREtlfN+ 1/I!RoiND+UCWt.HUVUC+MIT+P.ItlC~J 
E PICtcUP,PCBI~SDN,S.IUH IIIII NRC+CAN+BNL 
J SHAFEJI:,FEJifiC-LUZU,MURttU +-IIIII UC+LRL 

BACCI.PfNSDtSALVINI • 1/IIC,.E U.CNEN FUSCA 
8l'SCtiefCtc-CZIPP,CCCPEII + //VIENNA+CERNUfi!S 
F S Cfi.I .. FCIIO,LLCYC,FDWLEII /IIIII/ LIIL+CUKf 
OfLCCliiT:LEFUt.'CCJS,PEfiU Y JCJIB.l+/1 (!RSAY 
"lillEIItFAULI + //UCt4f+SACUY lf+Rm•E+thFN 

H Ill FCELSCtiE,H L tc:UVBILL /1//1111111 VJLE 
KR.IUEft,fiJC.I~SKV,FIELCS 4 II JKJ+NW U+WODC 
E PAL'll,A "ULLEII: 111111111/11 LPCI-IE+SACUY 

L.R.FIIICE,F.S.CUWFCJI:O //LRL 
FCSTfft ,PETERS tii'EfR tLD fFFLfll +/IW I 5C+PURDUE 
FCSTEII,GCCC,JiiEEil 1/WISCCPIISIN 
M.C.FCSTfP 1/WISCCINSIN 
RI1TEt.8EfiG,IUU!FLEISCH IIIII/II/II Lfll+l!~l 

ALF F-S 1 E I U EPGf R, B ERL EY+// CCLUM B lhRUTCER S 
UGUt.·,eezJGt•fT,CECiRA~:r:e+ //ECOLE PCLY+UC 
+FR.Nll Nt.,K IJII,ICI fiSCH+ICOLUMI! IUS TONY BROOK 
F.!.CR.ltoFCIID,L.fi.PRJCE 1/LJIL 
F S CII.IWFCIIDtl LHYOtf FCWLEfl 1/L!ii:L+IltJKE 
OIGJl•CNC,C ICRGI ,$ ILVESTJH+//HAP+US T+fRoiSC 
F E JJJIIES 1 Jo l IC:.Iii.IY!IU 1111111/11 YILfHNl 
R GfiOSSfi'Utl FltJCE,f CfloiWFCIID !1111/11 LRL 
J.Cifitt.HoltiS 1/CCLUP.!Iol 
.. AHLIG,SHIUT l,fiAhNELl I //MIT+PJ5ol 

13AS11 ft. ,8 EJI:C f ,llAH, FEIIIIC-LUZZJ,M Ill EII+/LIIL 
C Coi.P,.OY,.I PCSft.fELC,VU CE WnLE Ill LIIL 
A RD!Et.FELD,tl CARI'ICt.IY,VU Cf )jALlf /// Ul 

REFERENCES CN ETA AS'fJWP.fTIIY P.IAoi,.ETEJIS 

I!AL lAY U PRL If: 1224 
Bft·R 66 PREPRihT 
CfUWFRC1 U PJIL U !!3 
CCllUfill! U U UCRL-UE'IJ! 
f(ltr.LER H BAPS lJ HC 

SAL UY,FRoiJIIllt.t ,tc 11' 1 K lliSCIH/CC'LUM+SlONY I!K 
BEHR,eRI !SO,BELLCJTTJ,oiUI!ERT 1/PU,. I+PI+Cfl 
F.!.CJtltr.FCIIC,L.fi.PIIICE //llll 
CCLVI! I .I ,l JIL, FUPCU E ,w I SCCt.S I J\, YALE 
E.C.FCr.LH //CUKE 

51. 
S1• ... 
SIO 
S1• ... 
s1• ... ... 
S1• 
s1• 

• $14 

S1• ... 
SIO ... ... ... 
SIO ... ... ... ... 
51. ... ... 
su 
s1• 
SH 

51• ... ... 
SH 
S1. ... 
s1• ... 

-----------------------... -------------·-------------------------_______ ,.. ___________ ._ _______________________________ .., _______ ... _,.. _________ _ 



DATA FOR TABLES ON STABLE PARTICLES 

CODE fVEfrrT$ 'UA'IIT H'f ERROR+ ERROR- REFERENCE YR TEC:N SIGN COMI'ENTS DATE 
ABCVC 8A(..fC.GALh.iNC FU~CHED 

N AhY SYMBOL I"& COLUI'\N 8 INDICATES DATA IGNORED BY AVERAGING PROGROS 

p 
1f PIICTCJI. C938,J•l/2J 1•1/2 

1t PACTCPI "'A!S (PHI 

SUM 'J38.2~f C.CC:5 CCHETII 65 fiYUE 

U PFIOTOPI LIFETIME IU"'ITS 10 .. 26 Yftl 

SUT • OVER 1.5 
loO 

u.c 

UCIC.USTC 60 CNTII 
SUT e CVER GUIII.&TI 62 CNTfl 
SUT • OVER KACFP 65 CHfl 

··---------·---------------·-------------------·---------------------. ) 

U PRCTCfl I'JGPr.ET ... Ct'EPITCf/2fi'FI 

SI6JIJIII ;. H21t3 (.CCCC!C cc .. u 65 fiVUE 

------·-----... ------------------·-----------------···----------··----___ .., __ _:. ............... -------------------------------------------
n 11 NEt;TACN 1939,J•l/ZI 1•112 

SllC 
SllC 

Sill 

1.29!9 
t.an 

1.Cl 

11 NEUTACPt-PROTCIN lii•SS CJF.IIIEV) 

c. ceo~ 
c.ccct 

BOfriDELID 60 CHTII 
!IUiC 6~ Ctrnll 

11 "EllRU LIFEttfiE CUllS 1C .. 3 SHI 

c.o! C.C3 SCSU'4SU !59 FlU 

-----------------------------------··----·------·--·---··--------------

Sl7JIIf 

A 
Sli!M 
Slf!jll 
steM 

S18JII 
SUI'! 
SUM 
Slefl 

SteT 
SteT 
Stet 
SteT 
SteT 
stn 
St8T 

·stn 

11 NEUTfiDN MAGNETIC I'U'EU IJII!GttETDNS,9!8.2 MEYJ 

-1.'ill!lH C.CCCCU CCHEfll 56 SPECU.L 

U lii'BDA tlll5,JP•l/2+1 1•0 

U UJIIBDA P'ASS (fiEVl 

2! lll!.Ct C.41 •HHtEfiC 62 Hl!C SU ,_.C:TE L BELOW 
111!5.21 C.36 ULU.Y 62 1-BC SEE NClE L BELOW 

311 111!5.o\2 C.l! 81-!CWI'IJC 6! RVUE SU NOTE L BELOW 
l I!BCVE UJII!U P'I!SES HA'i'E l!EEN RIISED 20 K£'4 TO ACCOUt.T ~CII ~3 KEY 
L INCREASE IN PIIDTCIN MASS AfriD 23 KEY tECfiUSE IF\ PICfl JI'.ISS 
• 111!5.4i C.2 UOIU 6<\ HBC EIIIICII: IS ST.ITIS. 
• U! lll!5.U O.C'!i eALTA't 6!5 HBC £1111(11: IS STATts. 

llH.fl C.Cl !CHJI'ICT 6!5 "'BC 
111!5.t C'!-&4 LCfriDCfll U HBC 

1f •LIIII!DI LIFfTIJI'E ICJ.IlS lC .. ·lCJ 

o tel! 2.1:! c.n 
o H 2. 7! c.~!5 
o 61 2.u c.~~ 
o ~c !.c• c.n 
o ·415• 2.2'!i c.t!5 
0 f2! 2.12 c.u 
0 HC 2.12 0.21 
0 Ot.D MEI.SLIIEMU.H NCT 

0.21 fiClDT 51 CC 
0.38 eLIJii'EHEL 58 CC 
0.:!1 I!!IIC\!Pt 58 Fl!C 
c. 51 CCCPU 58. CC 
O.U E1SlEII 58 H!C 
0.16 CPnfCP:D 59 l'l!C 
C.27 IICI .. EN 60 CC 

INCLUDED U A\'EII:IGE 

SI8T U Hf 2.!£ 
2.H 
2.!2 
2.f.CJ 

c.u 
c.2e 
c. CE 
o.u 

C.ll I!!EPUHZI 62 tffiC 
SlBT .. 
SleT U 3447 
s tel i'!i~ 

SteT 
Sl8T 
Sl81 
S181 
SteT 

SteT 
SUT 
SUIT 

22H 
lC< t•• 

22H 
lllf 

1:3! 

'" 

2.ll 
2. it 
2.!11i 
2.!1 
2.!fi 

2.!1 ... 
2.!! 

c.u 
c.20 
c. eli 
c. to 
c.n 
c. If. 
0.1 
C'.CIIi 

o. 20 C-C C~IHG 62 HBC 
fl!NG 62 P!C 

0.11 HUI'Fl411EV 62 ~!C 

o.ct~ I!!LCO 
C~IIETIEN 
HIJI!!UP:D 
KII£J$LER 
SCH~AII:TZ 

ULUY 
~ILL· 
8\/UPI' 

63 t4E!!C 
63 PBC 
6<\ H!!C 
64 SPRK 
64 H!C 

~!5 H!C. 
65 SPIIK 
66 HLI!!C 

SteT U UNPUBL iSI"ED MEASURE.,.ENT! CUCEPT tHESESI J.CT INCLUDED U AVUAGE 

SIU N CCNTIIADICTCRY tAU. SEE ~CTES (fl. Ul!lE S FCLLIJWING LISTINte:. 

---------------------------------·----------------------------·---------

Sl!f'l" 
S18JIIJI' 

. St8MM 

518"'" 
SteM"' 

-t.~ 
o.o 

f!!3 -t.!l 
Hl -C.! 

2~34i -c.11 

tf l,.ISDA PICt<IEtfC toCI'UT CJI'IUETCPtS,IIi!l!!.2f. li'EVI 

Co5 ... 
c.12 
c.ze 
C.Zl 

CCCL . 62 5FfiK 
KU~AI'I' 63 cc 
.AhDEfiSON 6<\ HBC 
Ct4Aflll:tEfiE 65 EJIUL 
HHL 65 SPIIK 

----------------------:---------------·---"!'---~--·-------------·--

SI8Pl 
S1SP2 
SUP3 
SI8PoCi 

lf LIMI!!DJ PJRT(JL tECAY JI'CDES 

UI'!CA ffriTC PIICTCN Pl-
LAfr8CA INTC NELTP:CN Pte 
Ufii!CA IF\1C FRCTCfll JIIU- NEUTRJPtC 
LAJI'I!DA UTC PIICTCPt" E- NEUTRINC 

sus. 8 
sus 9 
sus ~s 2 
SUS· 3S ·t 

s 6 

7/H 

E/U 

1/U 

7/U 

uu 
f./U 
t/H 
t/H 

f./H 

tift 

flU 

1/f.f. 

SlSfll • 
S18RI 
S18Al 
SteAl 
SI8Rl 

U LIMBDI ettUCtfU.G PATICS 

LAIISDA IN1D 1P PI·II(Cf PI-I+CN PIOtl 
C.tn C.C3l CRA~FCIRD 
O.f! C.C5 CCU11'1Bfl 

<03 O.E-4! O.CU Ht.PPHfiEY 
0 .t U C. Oll UDU5CPi 

59 H8C 
60 tii!!C • 
62 HBC 
62 HI!C 

518112 
51811:2 
51811:2 
Sllll2 
S18R2 
SI8R2 

• UJII8DA INTC IN PIOI/fCP PI-I+CN PIOfl 
C.2! · C.U EISUR 
o.•! C.loCi Cfl.lkFOIID 
o.ze c.ce ucuN 
0.1~ C.C!! 811CkN 

l5 C • .iC;t C:.CH CHfiEllEN 

51 P!C 
5CJ ~ec 
60 P!C 
63 JI!C 
63 ·P!C 

SIBil] 
518R3 
518113 
SI8R! 
51!11:! 
518113 

• UJII!CA INJC tP E- HUI/TCTAL 
•• 5 

Ct.:h 11 S 10 .. •31 
1! 2.C ~UPPHfiEY 61 RYUE 

8 2.11i .J.Ij 1.2 Jl:UII:T 62 f!C 
15C 0.1!2 

2C 1.5~ 
,c.u 
c.34 

0.13 ELY 63 f!C 
LIPID 64 HBC 

102 c.n c.u UG1U. 6~ Fee 

SUR~ • UJI'BOA INTCI (P Pu- NEIJII101AL t:~NITS 
GCCI: 

10 .. •41 
62 H!C 
6! tll!C 
u nc 
64 H!C 
6~ fiVUE 
t4 F!!C 

SUR4 * 1 C.2 CR GIIUTER 
SUII<Ii • 1 t.C Clll lESS 
SUfl4 • 2 t.C Cll: LESS 
SlSU • l!fUEEN 1.! UD t.C 
SUR4 ! 1.1 . C.l 
S1U4 2 J.! 1.2 

ALSTO 
~EnU 
LJh[ 
LIND 
II CUE 

1 E UMSI:I tECIV PJII:AI'ETEPS 

stu- • 
~I!'A­
SlU­
stu- • 

lUI-A UMI!![:A· tlii'BDA UTO Pl· PRC1CPO 
0.7,2 0,093 HiiU.IU... 
O.l!:i C:.C5 CIIU'IN 
C.U2 C.tc-4 BERGE 

'6 Hec 
63 Cf\U 
66 HI!!C 

CPliJ( Pl+P2) 

CP21/CPhP2J 

IP411CP1+P21 

CP31/Ul+P2J 

SlUO • ILPI-10 /JLPI-IA- FOR UJI'BOA 1L IHO PIO N/L UTC Fl- PJ 

SlUC • 

SlUf 
SlUE 

sue- • 
sus-

sue- • 
sue-

t.tc c.21 CCIII' · 60 Ulfl 

ILPHA UI'I!U E• ( LIJI'!CA I UC PIICTU E• UUTIIIhC t 
O.Of. C.U UIILCW 6!1 SPRIC 

l!fU LAMBDA- H,ai'BDA UTO PI- PRCTUJ 
O.lf C.2~ CfiChfN 6! OTtt 

UMMA LAJI8CA~ IUIIBOA INJC PI• PP:CTCNJ 
C.lE C.H CRUIN U U:H 

---------------------------------------·-----------------------·-------·------------------------·-------------·---------·--------------
~+ 

S19M 
SICJJI' 

Jc; SIGMA+ cne~.JP•l/2+1 1•1 

H HGI'Ih l'.t!! (JI'f)'l 

ue'i.!S c.t5 UfiiiiS 6! EJI'UL SEE PtCTE S !ELCIW 
5f 1189 •• ~ C.22 8H0J11;1JC 6~ EI'UL SEE NCTE S BELOW 

S .68CYE SIGJIIA fiA!Sii5 tiAVE BEU IIECUCEC 23 trfY l!ECIUSE Cf lC\IIEfl PION MISS 
BCRJ.STEift 6~ HBC SJc;Jflll 

SJiiiJII • 
11!'§.! C.5 
IIH.f_. . C.ll SCHJIIICT 65 tii!C 

-----------------------·------------------·---------·----·--------

Sl~T 
SI4JT 
S19l 
s 1~1 
snt 

Sl9T 
S19T 
Sl91 
S191 
Sl9T 
SI9T 
SJCJT 
Sl9T 
Slt;t 
S19T 

IZl •• Ill ,. 
2! .. ... 
'"' •5• 
203 
If! 
900 

381 

c.u 
C.l!2 
C • E~ 
c.ac 

o. lf. 
O.l~ 
c.e2 
c.l•o; 
c.le! 
c.e.r. 
c.u 
o.u 
c.r! 
o.eo 

llli SIGMA+ UFETJPE lllUTS 10 .. •10) 

c.u 
1).34 
c.t4i 
c:.to 

Ce22 
c.t3 
c.tc 
c.o~t 
c.c.r. 
c.u 
c.c~ 
c.c3 
(.(tl! 
c.cl 

GUS Ell: 
0.12 P\;SC,..H 
o.2o nus 
C.U FfiECU 
D.C67 KAFlCh 

!58 IIVUE 
60 EfiUl 
60 EPUl 
60 U'UL 
60 E"'UL 

0.14 CHIESA 61 EJI'Ul 
O.C9 !ERTHELCT 61 P!C 
C.C8 BUICA5 61 fi'UL 
O. C:52 GJIAPC 62 ~l!C 
0.04 HUJI'<P .. fiEY 62 ~I!C 
O.CII 8l40111k 64i fPUl 

I!ILJA't 65 Hl!C 
UIIAYAII~C 65 t~BC 
CHUG 6' ..-ec 
CCCK 66 SPRK 

-----------------------··-------------... ·------------------
U. SIGI'I+ fi.IG~ETIC JI'CIIENT CJI'IGPfETOS.CJ!1!.2f. MEVJ 

l/U 

BtU 
f./U 

"'" 

l/6t 

uu 

tit f. 

f./U 

f./U 
6/U 
f/U 
l/U 

519/fH ~~~ 2·7 
SUMM • 24 oCi.3 

lo2 
1.5 
1.1 

SULl-IVAN " fHUL + PI/OTOPf/<,'OUCTIOA/ rt" 
fi:C I r., TUPFF 6~ EJIIUL 

Slc;JJIII' !eJ J.! CCCif 66 SPPK i/U 

SI~Pl 
SUP2 
SI9P3 
Slt;Po\ 
Stt;P!!! 
Sl~Pf 

St9Pl 

1'i HGMA+ PARl!At."tECA-, .-coES 

SICJIIIA + lhTO PIIOTDN PIC 
!1("'.1 + TPtlD PtEL"TflON PI+ 
SIGI'A + IUD NEl'lRClN PI+ GAJI'MA 
SUlfA + IF\TC LIJI'SDA E+ h"El: 
SUJ~~;A t HHO PIIOTCH GAfiiJI'A 
!UMA + UlC HUTRCPI MU+ hEIJTRIMl 
SHMA + tHO NEUTfiON E+ IIEU1RJNCI 

sus '9 
sns a 
5175 liS 0 
SUS !S 0 
sus 0 
SllS 4i5 2 
sns 3S 1 

------------·-----------------·--------............. · .................... ______ _ 

I 

-I 



CODE EVENTS QUANTITY UROR+ URCIR- fi:EFOENCf 'tft TECN SIGN CC.IIMfNTS DATE 

SI~Jil 
Sl9Rl 
51~111 

Sl9U 
Sl9R2 
Sl~R2 

Sl9R! 
SJ9JI! 

Sl'iiR4 
Sl9R4 
Sl~R4 

SUA5 
SJ9R~ 
SHA5 

JI!CJU UCURCL:ND - PUNCI-4£0 

N UIV SVIHIOL U CCLUMN 8 IP.CICATES DAU IGNUED eY AVEUGtr..G PROGIIAMS 

U SIGfll.l+ 81UNCHUG PHICS 

• SHI'U UTC CtiEUTRCitt FHIICN\iCUCr.. PO CP21/1Pl+P21 
30! Q,o\90 C.02~ HU!IIPHIIEY . 62 HBC 

C.•f C.C2 CI'IUG f! H!C . !IUIAt JNTC fNEUT PI+ G"IIIPIHI ILf~ltS 10 .. -41 (P311(P21 . ABOUT ... COUIUNT 6! HI!IC . 2f 11.f 3.! UZIN 2 " H!C CUR ESTIMATE . SIGMA+ INTClLU!DA E• NEUIItPIHI (UhiTS lOU-41 IP41/CP21 . •• 3 APPRO)'• CCIJPUT 64 HIC 

SHMAt lhTD fh JlU+/NE\11/IP .. U I1JNITS lOtt-41 IP61/CP21 
1 EVENT SEEN,NO UTIC GIVEN, GALTIEU 62 fi!IUL . c LESS THAN 2.3 8UIUSTEI~ 63 MI!C 

• !HI'A• IUC lh E+ UUIIU Pl•l II.NITS 10U·o\l CPlt/U21 . c lESS THAN 2.6 BUAfi'STEU 63 HBC . LESS lHAN . .. MliPPWY 61! PBC 
SHill~ .~ I LESS THAN 1.03 ~JUUI!fRG U H!C 

S1U6 . !I&MU INTO lP GJIIfiAIIIP PIO) IUNlTS 10 .. ·31 IP51/IP11 
S1c;Re . I c.u. OR LE!S CAftfiUJ e~ ttec 
S1'9At 2• C.!l c.ce uzn· 65 HBC 

·Slc.lRl • e.n 'UARHI 65 !~Ul 

U SIG~A+ DECAl PAFIAHTffi'S 

Slc.lH . 'LPt-A SIG~J+ ISIGMA + INtO PI+ frlfUtRCNI 

Sl9H -D.O! o.u CtliiK 60 CPriU 
S1~A+ -o.:;:o C.2~ tPIPP 62 HI!C 
stqA• HeCl~ c.o!l !.U.GEIItU U HIIC K-P TO SIG+ PI-

Slc.liC . JLPt-J !IG.,JO ISIG+ ltHC FIC PRCTOHI 
Sl'IIJC -C.t!C c.u I!Ull 62 CPilfl s•••o -0.4tU c.cn I!A"GfiiTER 66 HI!C · K·P TO SJG+ PI-

::::::::======::=:::::=::::::========:::::::::=::::::=--======== 
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flU 

t/U 

t/U 

11U 

1/U 

REFERENCES.FOR TABLES ON STABLE PARTICLES 

AUTHOR YR JOURNAL VOL. PAGE AUTHOfiS II UICRATQIHE'S 

p 
UCKENSl fO NC 16 14~ 
CD,..EN H liMP !1 !31 
KRCPP t!! PR 131 B 740 

n 

16 PfiCTCN 1'931J,J•1121 1•1/2 

BACKUSTOSS,FIUUUF!LDEfltHUI'S + /Ill CfRN 
E lit CCti!N, .I W I' .CUI'CffC II/I NJASCHJLTt:CH 
W R IUIC·PP,F flfiNES 1//CJSf INST TfCHNt!UlGY 

CCI Of 

su 
516 
su 

CDHN !!f PR 10lt 283 ~ W CCfoiENt CCJI:NGCLC, fi:JJIISEY II BNL•HUVJRC'• $11 
SO!NO~SK !~ JETP ~ 117 !CSflt\'SKlftSfiVAICtPPCKCfEV • 11-IJE JIIOSCOW Sll 
BONDEL 10 60 PR 120 • 81!1 BCNCELIDti!UTLU,UNNEOY +/IUSNN.+CATH UNIV 511 
SJLGC 6~ NP !3 lt!l R !JLCC, STIUI!, WIHJLUt lJ'I!Cffl II ZUfiiCH Sll 
CD .. EN l!! liMP !1 511 E R CC'HfN,CUI'CifWO IIIII lijU$C+CJL INST HCH Sll 

--------··--·--·-----:...------------··-··-··--------------------------·--
-]1--------------~~:::::-~::~::::::~:~::---------------

IJSLER !!!1 NC 5 11(( 
I!LUMENFE !!8 CERN CONF 210 
BOLDT 58 Pill 1 1~1 
I!RCVN 5t! CEU CCNF ·ClC 
COOPER 5I CERN CDNF 2111 
I!ISLER !f CEU COfriF 21C 
CRJWFORD !c.l PRL 2 266 

UU JH f:C NC U 1C~3 
BOWEN • 60 PR 1U 2113() 
ccPtc: u PP 1211 tccc 
CCLUJIIS U ec· RCCt; CDfi'F 121: 
.. Ufii;Pf-'REY t 1 PRL f It 18 

.INCffiSCN t2 CEflt. CCNF U2 
Jli:~EhTfR U CfU CCNF 2!t 
JUI!ERT 62 NC 25 ltn 
ULUV f2 CERN CONF 233 
BEATJNZA U PAEPRIP.T 0111!' 
OANG f:2 Tl-l£$1$ DUKE 
CCCL 64 PR 121 2221 
FUftG t:i S.tP! 1 6U 
GCCD 1!2 PPL 1i 511! 
.. U~P~RfY f::i PR 121 l!C!! 

JLS10N 
I!ERGf 
I!H:WMIK 
I!LCCK 
I!RCII'N 
CHRET lEN 
CRCfCIN 
ELY · 
KEIIhJN 

f:3 UCRL 10c.l2f: 
t! THE! IS IBfRtc:ELf'W) 
6! NC 21! llt4ilt 
I!! PR l!Cl lU 
63 PR 1:!0 lU 
f! PR 131 22e! 
t! Pfl IH IH!! 

.B PR 131 Sf:! 
t:! PR 12~ t!1C 

EISLEP,FLU.C,SniCS,SUtUfiTl + //CDU:M+I!Nl 
H BllJ~ENFELOtV CHJNDWUYtL. lfDERMAPi//COLUM 
E I!CLDTtD 0 ULCWELL.Y P.tL ..J/111111111 MIT 
BfiCU,CL.U'ER,CflnfS,PEJL,UCNIN + II JI!ICI-' 
W A CCOPEIItH FILTHUlH + IIIII JUNGFRJUJOCH 
F 'fi!Ufi,PlUC,USSI • II Ul+COLUfiiHCL•PI 
CRAkFCfi~,UESTI,CCUGUSS,CCOD + IIIII LRL 

UCLH,t!LCCH,I!JIIISSU.,tofUESSY + IIPUIS-EP 
BCiliiU,HJU:'W,JEVNCLDS,SUh • IIIII PRINCETON 
COR fit KEfiTH,I!IUZEltCRDN IIWtCCCL //l fiUPfi•I!NL 
Ill !CHUilTl + lll/1/11/llllllllll/ CIILUMI!U 
HI,;JIIPfffiEYtkiRltRC!SU.FEltt fiHH + //LRL+SVRAC 

ANDERSCfleCfllkFCIICtGtlDU'tllCYD + IIIII LRL 
Jfl Jllf ~ T fPIIS •IC E AN+ E PHC~CO+ I! J F1 ,_. CE ~ ... S JCL J Y 
ltJI!EJIITei!IIUSOtHO~ESSY,Sil + Ill PJIIIS-fP 
BJL TAV tfCtllEP, S lh'DWEI SS, CULW I CK.•IIY ll E+liNL 
BERlJhZJ,CCUCUV,CULWICKtfiSLER + Ill !NL 
CHUU CHUfN C .. JNG llllll//1111/l/1111 CUI<f 
CCDltHILltiiiAPStf.lll • IIIII li~LtiiUHNVUUNL 
Slh 'flU FU~G 1111111/lllll/1/1/lll/111 UL 
I' L GCCDtV G LUD /1/lllll/1/11/ WISCONSIN 
k E HJIIF ... fiEY,JI R ACSS 1111111111111111 LRL 

ALSlCftttclfi'ZtHUFfLCeSfJLMITZ,WOI-LMUT II LRL 
J PEHil I!EilGE 1111/lll/llll/1111111111 LFIL 
8 BtiOIIJIIIktC F GCYJL 111111111/11/111 CElt'l 
BLCCtctGfSHRCU,fiJTTittciMUCt'J + //frfW+!LCNJ 
BADlfP.ttc:.IDUtTIIILLU.GtRCE + ///LRUJIIICt41GJN 
CHR Ell Eht CJICUCH+/// t!RJ~t•l!RCWN•HARYARC+M IT 
J W CRU'UtC E CVfRSETI' 11111111 PAI~CftCN 
ELY,GIDAL,ICJLMUSeCSWALC,FCWHL • IIIII LRL 
tc:fU,U~,NC\o.H,URSHIW,VITlUI!Efl' II Ul+ILL 

su 
511 
511 
su 
Sll 

·Slt!-
SU· 

5ie 
511 
Sll 
Sll 
511 

su 
SIO 
su 
510 
Sll 
510 
Sll 
SIO 
Sll 
SIO 

SIO 
511 
SIO 

. SJI! 
SIO 
511 
!11! 
SIO 
511 

.lNDERSON f:4 PRL 13 Ul J A UDEfiSU'tF S Cfllvfuc 111111111111 LRL 511! 
UCIER t4 DUI!U CCNF 1 5c.l! !ADIEfltUilLCUtJUD + 1///1/EP+SJCUYHMSTtM SUI 
f!AGLIN f:4 NC .!! li11 BAGllhei!P:ISSU,RCUSSEltSIX+ I"RISHPHEilN SU 
tiUU!IRD fit PR )!! S U! HIJBUfiC,IIfRGftUUFLEI!ChSt-JFER + Ill LRL $11! 
KEfllil.lN H PR 1!3 8 1211 KERU~,FCitfU,SJNDUR + lllfll+UH-CCLL-LCND SU 
M:REISLER f:4 PR l!f B lCllt M N KfiEISLEReC CVERSETHtJ Cfi.CNIN ///PRINCE Slt 
LlhD 1!-4 PP 1.!! B 14U LIIIICtllltlf(llll,GCCC,STEPfrl 1111111/ WUCCNSIN !U 
IICNNE tit Pl 11 351 FICNhE+ Ill CUNHP•UtOl•LCPI'CCN.UNIVe!UGEN Sll! 
!C .. URTZ f:4 \JCRL 11!611 Tt-'ESJS JCSEP .. JCJII SUotiAiiTZ 11111111111111111 Llll !U 

ULUV 65 PR lltll 8 1C21 
I!JRLCii f5 PL 1! f:4 
C .. .lRRIER t!! PL 1!! U 
HLL H PRL 1! U 
SUJIIIDT t! PR l~C ! 132.E 

f!URIN H PL 4C !1f! 
LthDtlN · U PR 1~'! 1031, 
~EfiR ILL f f I!ERMfLEY CCNF 

CF. U UCfll lf:o4.!!! 

BALUY,SUDtiEISS,CULliiiCtc:,KCFP • //Y.Ilf+f!Jjl 
J I!IRLCtltBU tR,CUKEtM.UN.,ICERh+JtUtH+PENN.t 
CHAfiJtiERE,Gte!CN+ /Ill EPUL+!IliST+CEPN+MPI 
D A HIU,tl II lt lllll/1111/lllllllll/1 MIT 
P 5CH1'1Dl 11111111/llll/111111/11 CCLUMI!U 

8L.RU,EJ'4HC!C"-,SIIJEGGESUC,TCfTE + //CSUl 
LCi"-DCNt RAU ,GCLtBERG tl ICHtMU+//BNUSYUCUS 
flfARILltSI-'JFIF,!EfiGE IILRL 
OUfriE .,£11f1JLL Itt-lUIS, !EIIKEUYI ,IIIII LRL 

su 
su 
518 
511 
510 

510 
SIB 
5U 
510 

--f_,--------------------~------------------------

L u HGM.t • nu~.JP•112+J 1•1 

GU.SER !!! CEA~ COF 21C GLJ!fP,GCCC,..-CFfiiSC,._. 111111111111 IIIC .. +LPL. $JCj 
EVANS ~ f:O NC 15 1!13 BFIIST+!fiUSS+IJS-U.CCL ... CUI!Lit."4CfUIHLJN•PAD Sl'll 
FUCEN f:C Jri'C U U1 S FJtEDH,H IICUt!LUiltR liiHitE ////////// lfll. $JCj 
M.APLON 6C JNP 9 13q ~ KAPLU,J. I'£LISSIJriCS,YJtriNCUC .. J II llDCHES Stc.l 
((!PK 6C PR 120 lDOC CCFIIt,ll''fRTH,tiUZEL,CfiCfriU,CCCL /LRL•Pili+I!NL SU 
PUSCHELL U NP 2C 2!-' W Pti!CHU 1/lllllll/11/ll/ PAX PLJNCK INST Sl'i 

UflkiS U PR 121t UCc;" 
!ERTHLD U NC :it f:Cj3 
CHIESJ 61 NC 1~ 1111 

I!EJ.Ll f2 PRL t! 15 
GRARD ~2 PR 121 f01 
Ul TIER! l2 Pftl 4i U 
tUJIIP.,REV e2 PR J:i1 13C~ 
lRIPP U Pill Cj' 61: 

!UMJ!,CYER,I'ASON, .. ICI-4CLS,S!IITH IIIII/ LRL 
IIERTHELCT,CJUCINeGCUSSU + Ill SACL.tUilllSJY 
CHIE!J,CU.A!SUTI ,RUJUCC IIIII/ INFN-TURIN 

8ULL,CCil1CtHEFEti'UIIPt~Y,WEhl'fl /////// LRL 
f GfiUD,G J SJIIITH 11111111111111111111 LRL 
GIL TlfRI,Uf't"S ,Hfetc:.,U, PJTR ICtc:, SMIH'//Lill 
t. E 1-.li!PHIIEY,A Jt ROSS llllll/l/1111111 LJtl 
R D TJ<IPPtl' t! kJTSO,JJ FEflfiC-LUZZI Ill lfll 

BUKAS 1:3 PRL 11 26 
USC f:l I:CRL ~~!!C 

COURANT 63 SIENA CCNF 

W H f!JRKAStJ fl OYEP,H H f"ECKMUN IIIII LRL 
JCH~ CYEA ITHSIS, l!ffiKEUYJ 111/111 LRL 

1 15 CCUfi.U.T,FILTHUTH,SUANST!IN+ II CERN•J!IC•NRL 

!I"CWMIK 61t NP !'! 22 
81JRNSTEJ f~ PRL 13 U 
UllRJU 6~ Pl 12 12 
CCUUN1 6~ PA l!l e 11~1 
I'C IN TURF f~ Pf'IL 1! 21,f 
~URPHY f~ PR l:!lt 'B 1U 
UUENI!fR t4 PRL l:i fl'9 

ALSO t!! PJt 131 8 llC' 

8 Bt'CVUC,P JllhtP ll.lTtiUfi,LJKSt-IMI II CfLHJ 
Sl'fiNStfJfri,U'Y,KEHC'f,SECH ZCIIJ.,SNC"' /JII.IRYL 
CIRRIIIA ,(It ESTI tGR IGCLETTC tPE IIUZZ CHIP I CCV J 
CCI.lllJhT tf ILHUTH+I/CEflfi+H ICLI!tMC•NRL •!P.L 
AD JIICINTUIIFftC f fiCCS /I/11/II.VJNCER.t!ILT 
C THCIIIITIIJri JIIUPHY /III/III/IIIII WISCC,.SIN 
h'JUH!UG,foJRITECK ,I!LUI'UFELC+ ICCL•PUHPil 
ALFF ,GElAIIIlt BfiUGG£11 tBEill EY+ /CCl UM •RUT•I!NL 

SIO 
Sl9 
n• 
SIO 
SIO 
510 
SIO 
SIO 

su 
510 
su 
519 
SIO 
SIO 
sn 
510 
510 
Slli 
SIO 

!!ALTAY 6!! PR JltC 8 1C21 ULUV,SUCWEISStCULtiiCKtKCFP • IIY,lE+I!Nl SU 
BAliN· f:! Pill lit Hit BJZIN,BLU.-UFELD,UUUt!ERG •IIPR INCHCOLUJII SU 
BAliN f!! PR litO 8 13!'1! I!AliN,PLHC,SCttllltCT • 1/PUNC.fi'UTIHCCLUM SU 
CARAVAN 1:5 PR 1!8 B 1,!3 CIUYHfriCPCULCS,TJUTFEST,WILLMJNN/1 PURCUE SU 
CHANG I!! NHH 145 lHE!IS CH.!PIG VU,_ CHUG 11111111111111/11 CIILUMI!U SU 
CIUJAENI f:5 Pl't ~C A ~2t! Ql!ARUJ,CUTJCCI + ///III!CLdiR+GEN+PJRMJ SU 
!CI-MIDT"' 61! PR 140 8 132! P SCHI!Itl 1/ll/llllillllllllll/1/ CCLU1118U Slc.l 
UhGfRTE U PIU lt' I!E PUI!LI!e UhGEfllEIItGILTIUI,!ERUe,_UfiUY+ II LAL 51'9 
SULLIVAN ff: UPS 11 761 StJLLIVANtii'CTH:HUCIC,MCtNTUJtFF,ROOSI/VINOER SU 

CDCM: 

TAIPP 
ILFF 
COURANT 

H PRL 11 223 

CU.UOTL:' JriU~8EII CfTERMU:UIOS t.ct IIEFfflll.fO 1C IN Tt~f D.ttJ CAIICS 

62 PRL I! 115 R TRJPP,JII t.ATSCN,.- ffPJttl-LUZZI IIIII/I lfi:L 
t! SIEU CCNF 1 205 .lLFFt"ll:Ut!ffiG,IfiiiSCfftffiiUY+/CCLU•,UT+!hl 
6! SIEfi:A CCNF 1 .13 CCURAht,FtLTHUTH,BUfiNSTftP~·,CAV.//CUN•MUY 

Sl9 
51< 
519 

------:...-------------------·-------:... ... -..... - ........................... _______ _ 
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DATA FOR TABLES ON STABLE PARTICLES 

CCCI f'tllhlS CUANTIT'Y . EIIJI:Clll+ EPfi:CP- fiEFUEliCf 'rP TECh 51Gfri Uflf'HITS UT£ 
UCVE UCK(ROUND PUNCHED 

fr UY SY,.I!OL IN COlUMN 8 lt.:DICAlES OAU IGNOIIED !Y .tYEIIAGihG Pfi:OGU,_S 

zc SIGMA• Cll98,JP•l/2tl 1•1 

~- ze SIGU• t~~Ass .,n1 

• S20M un.e e.• euus 63 fii!UL 
BUUSTEU 64 HBC 520~ 5U tnl.CI e.z 

520,. un.•'! e.u SCHI'IDT 65 ti!C HU 

------··-·----------·-------------------·-·---··----------------------
20 !JGJI(A- f'A!S DIFFER.I-J-I+III'fYI 

S20C HClC 1!.2! (,2! tCSCH 6!5 HI!!C 

......................... ---------·-----... --------------7'----------------------
2C SIGMA• LIFETiflf IUt.JTS lOtt•lO) 

52tH • .a.n c.•o 0.28 !flt"N 58 P!C 
SiOT • t.n c.!! 0.25 USUR 58 PI!C 

5201 • ••• ! c.u o.tz CPJtiFQRD 59 HBC 

5201 . •• 1.'!! e,u o.u. CHI !SA 61 EI"UL 
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1 t.o 
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SZOR! 
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ICLD llATA AND LCW STAT I !TICS DROPPED Ofrl SUGGESTICN OF J II HU!!ARDI 
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S22T 
S22T 
522T 
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$22PI 
S21P2 
S22P3 
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stes 1 
SUS !S l 
sns e 
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5215 !S I 
S2l$ 4$ 2 

S22Rl 
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S221H • 
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t.CU C.CC6 LUCCJrl '~ tfBC 
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S22R! 
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5221 H 62 -0.7! c.zt SCHHEIOU 64 HI!C 
522.1. H IClD DATA U.Q I,Cti STATISTICS OROPPEt 0 !UGGUTJCN OF J II t!UI!B.UDt 
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l/U 
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1/66 
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f./U 
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ao 21 " c fUllt,JP•l/2 t 1•1/2 

2l XI MAS~$ DIFfEfi£NCI! I•J•IOICJiffVI 
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S23T 
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S23Pl 
U!P2 
S2!P3 
S23P~ 
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23 XI D PUTUt. tECU f'CCES 
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U ( INtO StGfiU E- NEI..' 
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Xl D 1~10 !IGfiA+ f!:\1 ... ti!H;Tli.JI;C 
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S2!R~ . Xl 0 UtD CSIGfll+ I'U- UU1RI~CIITCUL CPU/TCTIL 

S23fl! . o.tCl Cll LESS HUBURD 66 HBC 

S23Rf X1 0 lh10 UIGM.t• f'Ut NEUTIIUCIITCTJL fPli/TOTAL 

snu o.oot Cll LESS HU!UIID 66 HI!C 

SZJRl • Xl 0 lhTO CPIIQTCN Jl\1"" NEUTRU:ct/TCUL CPI1/TOUL 
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-a.u -o.t•• 
-c.2 
-D.!! 

c.u 
c.1!~ 
c •• 
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!ElliCE 
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U HI!C 
66 HeC 
66 HBC US JII!G A ... LAfi!•O·f·2 
u Hec •-LJJII•O ... o+-.041 

S2!F • Pf'll ANGLE JJC ttUCPH.U•!ETA/UJIIPU CCEUEE1 

U!F Ht -2·' 2!.!' uau u ttec 
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524 

S2~M 
S24M 
524111 
524M 
S24fl 
S241C 
S2~M 

S24M 

24 o.-lGA- CUl5tJP•312tl 1•0 

CLAfrilllfli fiU .. IEII! A!SIGr.EO fll(fl SU'! 

24 OMEGA- USS CJIIEVI 

1 162CI.O 2!5.0 
t 16l!.c e.e 
1 uu.c u.c 
1 1U4.C !.0 
1 uu.c e.e 
t un.o •·c 

UCJVE EVENT! INtlt..'OED 
6 1614.C !.O 

10.0 EISENIIUC 54 f:fi:UL 
UUPS 64 tcllt 
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CDLU:1 6!1 HeC 
IIIICHJlllSCl 65 HIC 

n s&.-tos nuE 
SlfiiCS 65 ftVUE 

........... _ ... _________________________ ............. ----·-... ~--- ... ---
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5241 
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5241 
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o.t 1.• 
l.f! 
1.! 
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U \lCIIL 11~10 
U PJI 141! 1C34 
ff IIUKfUY CCNF 
U UCRL 164, 
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J RICf'IUD Hli!UIIO tTHUIStU:IIICEt.EYI II Lll 
LCM:C!ft .11 A \I tG [ l Cll f'C .tl C~ lfl Jff till! Nl•S YR ACU S 
MERitllltn'JflJei!EfiGE IILIIL 
DUfllf "!UILL IT~ESISt UlKEU:YI IIIII Lll 

S2! 
52! 
52! 
52! 

521 
521 
521 

52! 
S21 
52! 
5n 
521 

_ ... _____ .,. ____________ ..................... -... -------------... -----_______________ ...... _____ .,..,. _____ ................ __ ... ___ .,. ____ .,._ ................. -----

EISfheER !'4 PR H 541 
auus e4 Pat u nc 
UIINES t' U PRL 12 204 
UallflS 2 t• Pl · 12 134 
CClll£1 1:5 PL U 152 
IICH.IIts f! UPS 10 11! 
SUllO$ f~ ARCtUE CCU lU 

21i CfiEU ... f16l!I,JP•312.-I 1•0 

Y EISfNBUG 111/1111111111111111/IICCRHELL 
t 1\!Rt!Slflfri,GUSSEII • IIIII PJIIYLUCtUSNIIL 
V E UlUStCCNIIIrLLYtCIEJrULltCl.I.MICKt//INL 
" E IUUS,COtfCLLY,CUNlflltCULMICUIIINL 
CCUEY,Dt'DO + II I!IUCU+ICt,..,.NtOXFtli.HEL 
JtJCI-!ARDSCt-'tiARfiES,CIENNEl:t II I!NLtSYUCUSE 
N P SAPIOS 1/1111111/lllll/1111 UYUfJ INL 

524 
s2• 
524 
524 
524 
524 
524 _______________ .,. ... _ ... _____ .,. ___ ..,.,. _____ ...... ____ ...... ____ .,._ 



DATA ON MESON RESONANCES 

CODE EVENTS (;UANT JrY ERROR+ ERROR-· REFERENCE YR TECH SIGN CQfl)lfNTS DATE 
ASOVE BACKGRCUNO PI,NCHED 

N ANY SYI"BOL- IN COLUMN 8 JNCICATES DATA IGNORED 8'1 AVERAGING PROGUJIIS 

(F ( 390) 7 SIGMA MESON I390,JPG• ) I•C 
PROI!.IeLY 010++1 . 

EVJtlENCE NOT COMPELLING, OMITTED FROM TABLE AND LISTING. 
FOR REFtRENCES, SEE EARLIER VERSIONS OF LCRL BOlO. 

s 0 ( 7 2 0) ·1" SO IPI Pll 1700,JPG•O++J I•C • 

EVIDENCE NOT YET COMPELLJNG,OMITTED FROM TABLE 

14 SO IPI PI) 1700) MASS I MEV I' 

UHM 
UHM 
UHM 

UHW 
UH'Irl 
UH\11 

700.0 
720.0 
140.0 

50.0 
50.0 
90.0 

w(783) 
U 1M 
U 1M 
U 1M 
U 1M 
u llo! 
U 1M 
U 1M 
U 1M 

400 782.0 
bit 719.1t 

650 782.0 
3lt 784.0 

220 7.8;J._O 
785.6 
780.8 

33] 786.0 

FELDMAN 
HAGOPIAN 
WOLF 

65 SPRIC 
65 HBC 
65 RVUE 

lit SO IPI Pll 1100J WIDTH 04E'O 

FELDMAN 
HAGOPIAN 
WOLF 

65 SPRK 
65 HBC 
65 RVUE 

1 OMEGA ClBO,J~G•l--1 l•O 

l OMEGA MASS IMEYJ 

1.0 
1 •• 

1.0 
-~·0 
1.2 
t.o _ 
1.0 

ALFF 62 HBC 
ARJIIENTERO 62 HBC 
MURRAY 63 tiBC 
ARMENTERO 63 HBC 
KRAE~ER 6't DBC 
MillER D 65 HBC 
MILLER D 65 HBC 
JAMES 66 HBC 

1 OMEGA fUll WIDTH IMEV) 

u 1111 )oft 9.0 3.0 ARMENTERD 63 HBC 
MILLER 0 65 HBC 
MILLER D 65 HBC 
JAMES 66 HBC 

U 1W U.lt 2.0 
U lW 11.6 3.0 
U lW • 333 20.0 OR LESS 

SEEN "ITH K+K­
SEEN "I TH Kl 1<2 

SEEN WilH K+ K­
SEEN .. ITH K1 K2 

________________________________________ ..._ ____________________________________ _ 

U 1Pl 
U 1P2 
U 1 Pl 
U lPit 
U 1P5 
U !PO 
U 1P7 
U 1P8 
u 1 P9 

OMEGA 
U~EGA 
Oft EGA 

·C.~ EGA 
C"EGA 
Ofi'EGA 
m~EC.A 
OJriiEGA 
OfoEGA 

U 1 Rl 
U llH 
IJ 1R1 
U ltU 
u ltU 
U lR1 
U 1Rl 
U 1Rl 
U 1 Rl 

• Ofi'EGA 

20 

" ... 
U 1R2 • O~EGA 
U 1M2 • 
U 1R2 • 
U 1R2 • 
U 1R2 • 
U 1 R2 • 100 
U lRZ • 
U l Rl • 32 

1 OMEGA PARTIAl DECAY MODES 

INTO PI+ PI- PJO 
lhTO PI+ PI-& 
INTO PI+ PI- GAMMA 
INTO PIO GAMMA 
INTO 2P 10 GAMMA 
INTO HU+ MU-
INTO t+ E-
JNTO ETA GAMMA 
INTO ETA PIO 

1 OMEGA BRANCHING RATJOS 

INTO NEUTRAL/CPI+ PI- PIOJ 
0 .. 10 0.04 ALFF 62 HBC 
U.l1 o.'O~ ARHENTERO 63 HBC 
0.11 0.02 BUSCHBECK 63 HSC 
0.08 0.03 KRAEMER 61t DBC 
U.l3 0.035 MillER 0 65 HBC 
0.097 0.016 FLUTE 65 HBC 
0.099 0.004 ALFF-SlEJ 66 HBC 
0.06 O.OS 0.02 JAMES 66 HBC 

INTO CPl+ PI-1/IPI+ PI- PIOI 
0.010 OR LESS BUTTON 61 HBC 
0 .. 02 UR LESS .UFF 62 HBC 
0.07 ALITTI 63 H8C 
0.05 OR LESS .U.MENTERO U HBC 
0.05 OR GREATER FICKINGER 63 H8C 
0.02 JAMES 63 HBC 
O.OitS O.Olb 0 .. 0.1 HURRAY 63 HBC 

s as as 9 
s es a 
s as as o 
s 9S 0 
S 9S 9S 0 
S ItS It 
S 3S 3 
SHS 0 
SlitS 9 

fPit+P5111P11 

IPZliiPU 

NO JNTE:RFERENi:E 

U lRZ • lt2 
U 1 R2 • lt2 
U lRZ • 

0.000 - 0.002 OR HORE HUWE 
0.11 + 0.01 OR lESS HUWE 
0.05 OR LESS KRAEMER 

61t HBC - INTERFERENCE 
61t HBC + INTERFERENCE 
64 oec 

U 1R2 • 0.00~ OR LESS LUTJENS 
U 1R2 • 0.018 0.012 0.006 WAlkER 

6ft RYUE NO INTERfERENCE 
64 ~YUE 

U 1R2 • 
J 1R2 • 

U 1R2 
U 1R2 
U lR2 • 

0.04 OR GREATER 
0.010 OR LESS 

0.029 o.ou 
o.oaz 0.020 
0.03~ OR. LESS 

BATON 
CLARK 

0.009 fLATTE 
FLATTE 
MILLER D 

U lRl • Q/I~EGA INTO lPI+PI-PIOJIIPIU GAMMA) 
U 1R3 • 8.0 +-1.5 OR LESS 8ARMIN 
U liU 10.0 3.0 BELYAKOV 

U 1R4 • 0"EGA lfiiTO CPI+ PI- GAMMAIIIPI+ PI- PIOI 
U 1Rit • 0.05 OR LESS FLATTE 

U IRS • Cl"EGA lNTOit:+ E-IIIPI+ PI- PIOI lt.IUTS 
U IRS • 3 10.0 DR LESS MURRAY 
U 1R5 • 3.'9 1.5 OR LESS BARMIN 
U 1R5 • 1 z.e OR LESS BEUGUET 
U lRS l 0.20 0.12 BINNIE 
U IRS • t.lt OR LESS GALTIERI 
U IRS 0 0.1 0.12 0.08 lOANIS 

65 t!BC 
65 SPRK 

65 HBC 
65 HBC 
65 HBC 

64 PXBC 
6ft PJCBC 

65 HBC 

10 .. -3) 
6) HBC 
63 PBC 
64 FBC 
65 SPRK 
65 HBC 
65 SPRK 

INTERFERENCE 
NO INTERFERENCE 

tPliJIPitl 

IP3111Pll 

IP71J.IPU 

U 1R6 • O"EGA INTO·,MU+ MU-IiiPI+ PI- PIOUlJNITS 10•-31 IP6IItPll 
U l R6 • • 1.2 OR LESS GAL TIERI 65 HBC 
U 1 R6 • 0 1.0 OR LESS ZDANIS 65 SPRit 

U 1R7 • O~EGA INTO t2PIO GAMMl/CPIO GAMMA) IP51JCP1tl 
U IR7 • 0.1 OR LESS &ARMIN 64 PJBC 

U 1R8 • OMEGA lNTOIUA PIO +ETA GAMI/IPI+Pl-PIOI IPB+P9)11Pll 
U lRB • 0.011 OR LESS · FLATTE 65 t(8C 

M 0 

7166 

6/66 

6/66 

8/66 
6/66 

B/66 
6/66 

6/66 
6/66 

6/66 

6/66 

'1}.1 
( 958) ETA PRIME C 960,JPGa0-+) 1•0 

KNOWN EARLIER AS XO OR ETA• 

U 2M 
U 2M 
U 2M 
U 2M 
U 2M 

B5 '957.0 
958.0 
957.0 

1 955.0 
959.0 

ETA PRIME MASS (MEV) 

1.0 
3.0 

10.0 
3.0 

DAUBER 64 HBC 
KALBFLE IS 6-' HBC 
SADlER 65 HBC 
COHN 66 cec 
LONDON 66 HBC 

-----------------------------------------------------------------------------

uz. 
U 2W 
U 2W 
U 2W 

ETA PRIME WIDTH IMEVI 

85 ~.0 OR lESS 
1.0 OR LESS 

30.0 OR LESS 
15.0 OR LESS 

DAUBER 6<\ HBC 
KALBfLEIS 6ft HOC 
SADlER 65 HQC 
LONDON 66 HOC ____________________ :..._ ____________ ..:,. _______________ .... ___________________ ,.. __ _ 

U 2PI 

U 2P2 
U 2Pl 
U 2P4 
U 2P5 
U 2P6 
U 2P7 
U 2P8 
U 2P9 

U 2Rl • 

uz~ • 
U2R2 

U2~ 
U2Rl 
U2R3 
U2R3 

U 2Rit 
U 2Rit 

U 2R5 • 
\.1 2R5 
U 2R5 
U 2R5 

U ZR6 • 
u 2tl.6 • 
U 2R6 
U ZR6 

U 2R7 • 
U ZRT • 

U 2R8 • 
U 2R8 • 

U 2R9 • 
U 2R9 • 

U 2Rl0 • 
U ZRlO • 

U 2Rll • 
u 2:\11 • 

ETA PRIME PAR-TIAL DECAY MODES 

ETA PRIME INTO PI+ PI- ETA 

ETA PR IHE INTO RHO GAMMA 
ETA PRIME INTO PIO PIO ETA 

ETA PRIME INTO PIO E+ E-
ETA PRIME INTO PI+ Pl- E+ E­
fTA PRIME INTO ETA E+ E-
ETA PRIME INTO PIO RHO 0 
ETA PRIME INTO PIO DMEGA 

ETA PRIME INTD PI+ P J- GAMMA 

ElA PRIME BRANCHING RATIOS 

·ETA PRIME INTO (PJ+ PI- ~TAl/TOTAL 

ETA PRIME INTO (PI+ PI- ETA NEUTRALSJ/TDTA.L 
39 O .. lt 0.1 lONOOfot 66 HBC 

· s as asH 

U 9S 0 
S 9S '9Sllt 
S 9S 35 3 
SBS8S3S3, 
SlitS lS 3 
S 9U 9 
S 9U 1 
s·asaso 

(PlJ/TDTAl 

ETA PRIME INTO fRHO GAMMA) I TOTAL IP21/TOTAL 
35 0.34 0.09 BADIER 65 HBC 

CONTROVERSIAL BACKGROUND ·SUBTRACTION 
20 0.2 0.1 LONDON 66 HBC 

ETA PRIME INTO (RHO GAMMAI I (PI PI ETAI tP21/tPl+P31 
0.25 0 .. 11t DAUBER 64 HBC 

ETA PRIME INTO tPI+ PI- ETA CHARGED) /TOTAL 
'tit 0.12 0.02 KALBFLEIS 64 HBC 

0.01 O.Oit BADIER 65 tiBC 
lt3 0 .. 10 O.Oit LONDON 66 HBC. 

ETA PRIME INTO CNEUTRALSl/TOTAl 
0 .. 21t 0.11 BAD IER 65 HBC 

54 0.25 0 .. 05 KAlBflEI S 6't HBC 
12 0.3 0.1 LONDON 66 HBC 

ETA PRIME INTO IPIO E+ E-1/TOTAL IPitJ/TOTAL 
LESS IHAN 0.013 RlTTENBER 65 HOC 

ErA PRIME INTO IPJ+ PI- E+ E-1/TOTAL IPSJITOTAL 
LESS THAN 0.006 RITTENBER 6!5 HBC 

ETA PRIME INTO (ETA E+ E-1/TOTAL lP61/TOTAL 
LESS THAN .0.011 RITTENBER 6!5 HBC 

ETA PRIME INTO CPIO RHO OJ/TOTAL CP7JITOUL 
LESS THAN O.O"t RITTENBE!\ 65 HBC 

ETA PRIME INTO CPIO OMEifAIITOTAL lPBJ/tOUL 
LESS IHAH 0.08 RITTENBER 65 HBC 

H (_9 7 5) U35 H 1'9751 MASS lMEVI 

:135M 90 975.0 15.0 BAR TSC.H 64 HOC 

U35 H 1915) WIDTH IMEVI 

U15'..: 90 120.0 BARTSCH 64 HBC 

rp ( 1019) It PHI 11020,JPG.al·- I 1•0 

.it PHI MASS I MEV I 

u •• 
u .M 
u .M 
u •• 

u •• 
u •• 
u •• 
u •• 

U ltPl 
U ltPZ 
U ltPl 
U ltPit 
U 4P5 
U 'tP6 
U ltPT 
U ltP8 
U ltP9 
U ltP10 
U ltPll 
U 4P12 
U ltPU 

1017.0 
1019.0 
1018.6 
1020.0 

2.0 
2.0 
0 •• 
2.0 

ARMENTERO 63 HBC 
SCHLEIN fil H8C 
MILLER 65 HBC 
LONDON 66 HBC 

It PHI WIDTH lMEVI .. 3.4 1.7 
5.0 OR LESS 
3.5 1.0 
6.0 4.0 

ARMENTERO U HBC 
SCHLEIN 63 HBC 
I"'JLLER 0 65 HBC 
LONDON 66 HBC 

It PHI PART JAL DECAY MODES 

PHI INTO K+ K-
PHI INTO KOl KOZ 
PHI lhTO RHO PI 
PHI UTO PI+ PI-
PHI INTC E• E-
PHI INTCJ HU+ MU-
PHI INTO PIO GAMMA 
PHI IhTC ETA GAMMA 
PHI INTO PI+PI-GAMMA 
PHI IhTO OMEGA GAMMA 
PHI INTO ETA PI 0 
PHI lfiiTD Ph PI- PI 0 
PH I INTO RHU GAMMA 

-'•0 PI+ P 

4.0 PI+ P 

2.0 K• P 

SlC:SIO 
511511 
u '9S 8 
s as a 
S JS l 
S ItS It 
S '9S 0 
SlitS 0 
s as as o 
u lS 0 
SlitS 9 
S as IS 9 
u 95 0 

---------------··-------------------------------------------·-----·------. -' 

6/66 

6/66 
6/66 

6/66 

6/66 

6/66 

6/66 

6/66 

6/66 

6/66 
6/66 

6/66 

6/66 

6/66 

6/66 

6/66 

1/66 

1/6"6 

1/66 
6166 

l/66 
6/U 



M 

COUE 't:ll't,_TS QUIINT lrY EMRUR-+ LRRO~ REFERENCE VR TE~N SIGN CDMf'ENTS DATE 
ABO'IE BAC.KGfi:OJNO PUNCHED 

• AhY )Y,.BUl lN COLUMN 8 INDICATES DAtA IGNCRED BY AVERAGING PROGII:AI'S 

• PHI' eRANCHINC RATlOS 

~ ltRl . PHI INTO UU K21/1Kl K2 AND K+ K-1 IP21/(Pl+P21 

u ltl\l 10 O.ltO o.1o SCHLEIN U I-IBC 
II t.•l o.n4 LINDSEY 66 HBC 8/66 

UltiU 0.41 o.o1 LONDON 66 HBC 6/66 

U ltR2 . PHI INTO litHO PllltK K8ARI CP31/CPl+P21 
U ltRZ o.ttt o.oa LINDSEY 66 HBC 8/66 

U ltR2 o.J. 0.15 LONDON 66 HBC 6/66 

UltM:l . PHI UHL! IPI+ PI-1/IK KBAR) IP4111Pl+P21 
U CtRJ . 0.2 IJR LESS LONDON 66 HBC 6/66 

U ltMit PHI lhTC IE+ E-1/IIC, KBAR I (PSI f(Pl+P21 
U ltRit . u.oOJ& Olt LESS GAL TIER I 65 HBC 

:JitRS . PHI INTU IMU+ MU-1/IK· KHAR) 1P6111Pl+P21 
u u.~ 0 .OOSJ DR LESS GAL TIER I 65 HBC 

U ltR6 . PHI ,lhTC IPI+tlt-G•MI/lK KBARI IP91/1Pl+P21 
J 4R6 . u.os OR LESS LINDSEY 66 HBC 

r- U ltRl . PHI INTC IOMEGA GAMJ/IK KBARI. lPlCJ/IPl+PZ,. 
u ltRJ . u.o9 OR LESS L I NOSEY f6 HBC 

U ltRB . PHI INTO I ETA NEUTRALS I I IK KSARI I PB+PlliiiPl+ P2 I 
U 4R8 . u.1s CiK LESS L I"'DSEY 66 HBC 

U ltR9 . PHI INTU IK+ K-IITOTAL IPUITOTIL 

U ltK9 0.26 0.06 SADlER 65 HBC ' 

UltR9 CCNIROV£RSIAL UCKCROUNIJ SUSTRACTION 
LJ 4R9 2'0 0.48 o.olt LINDSEY E6 HBC 6/66 

U ltRlO • PHI I~TC IKl KZIITUTAL IP2 I ITO TAL 

U ltRlU 0.2) 0.06 6ADIER 65 HBC 
U ltRlU UlNTRCYERS IAL UCKGROUNU SUtHRACTION 
J ltfUO 110 ~,.ltQ o.olt ltNDSEY 66 HBC 6166 

U ltMU . PHI lhH I PI+ PI- PIOJ/TOTAL IP121/TOUL 

:J ltRll 57 o.H Q.Q9. BAOIER U HBC 
\J ltRll CCNTttOVLRS IAL BACKGKOUNO SUBTRACTION 
U 4Rll 110 0.14 o.10 LINDSEY 66 HBC 6/66 

U 1tltl2 . PHI INTC. UHO PlJITOTAL IP311TOUL 

U ltM12 30 u.u o.oa LINI?SEY H HBC 6/66 

U ltRU . PHI INTO IPI+ PI- PIOJJ(Kl K2J IP1211lP21 

J 4RU Uel UR LESS BERLEY 65 HBC 6/66 

u 41Hit PHI 1MO IHA CAMMAl/TOTAL IPB) /TOTAL 

IJ 4RlC. • U • .l UR LESS SADlER E5 HBC 6166 

J 4Rl4 ·• u.OB JR lESS UNDSEY lib HBC 6/66 

U 4R'15 . PHI 11\JO I RI-IO GAHMAI I TOTAL IPlli/TOUL 

U 4R15 0 u.02 UR LES~ LINDSEY 66 HBC 8166 

U U.16 . PHI IIIITO IOMEGA GAMMA) I TOTAL IP101 /TDl.ll 

U 4Rl6- • 0 o.os UR LESS LINDSEY 66 HBC 8/66 

--------------------------------------------------------------------------------
K J<~---fio-sa-)::--:-:~~:~~-~~~~~~~~:~~::~-~~~--------------------------

U 3M 
U 3M 

u '" u 3M 

u '" u 1M 

hAMED S, • BY CR ENNELL ET .lL • 
fi4AY BE JUST LARGE S-WAVE SCATTERING Uto!GTH 

l• io2o.o 
1000.0 
1000.0 

30 1030.0 
102~>.0 

20 1068.0 

1 K KBARIO MASS IMEVI 

APPROX 
APPRO X 
APPROX • 
APPRQ.X. 
l~.o 

ALEXANDER 
ts INGHAM 
BJGI 
BAL U.Y 
BARMIN 
CRENNELL 

E2 .HBC 
t2 PBC 
62 HBC 
,..... HBC 
~It HLBC 
t:6 HBC 6.0 PI- P 

--------------------------------------------------.:.-----------------------------

U JW 

U JP1 
U 3P2 

3 K KURIO WIDTH tME'f) 

20 tso.o u.o . CRENNEll 1:6 HBC 

.3 K KURIO PARTIAL DECAY MODES 

KKB.ll\10 INTO K KBAR 
KKBAR)O INTO PI PI 

S12Sl2 
s 9S 9 

______________________________________________________________ ,; ____________ .., ___ _ 

3 K KEIAR)O dM.ANCHJNG RATIOS 

U JIU • 
U JRl • 

KKeAR)O INTO IPI PIIIIK KBARI CPUIIP21 
2 • 5 OR LESS CRENNELL 66 1-!BC 90 PC t CCNF LEY 

--------------------------------------------------------------------------------

6/66 
6/66 

6/66 

7166 

1 
REFERENCES ON MESON RESONANCES 

•until Yfl JOIJPNJL VOL. PAC:E AUlHIIS II UBCIUTCIIIES 

1;CUh 65 PilL !!! lliC6 
Ufll!fTT f5 NC !~ qn 
FELCI'Ah' f:!!! Pill H U~ 
t-AGQPIAN f:! Pfll 14 lCll 
tr.Olf f! PL lS 321! 

H 0 CC .. N,!UCGHICUL+fUMU"CU+COLU+fFINS 
CDR U IT ,IU.frUELL, II ICtU~IS ,CLU+/ICXF+RHEl 
F fllli'U tf FU ltHHF Eft~ t (k(UCitY+/PENN. tCDLUM 
HA GCP JAN, S EL C~ f ,ALIT+ IP E fl fl. .a+ S .an. AV+ !OLDG:N I 
G 'IICLF 1/11111/III/IIIJIII/1/11111111 DfSV 

CCCE 

u .. 
Ul• 
u .. 
Ul' 
u1• 

----------------------------------------------------------------·-----------------------------------·----------------·-------·----------·-----
w { 783) 
I'AGLIC 
PE'tSUII 
)lUtiNG 
At.ff 
.&RI'EhTEII 
f!L 1TCN 
STE\IOSC 

H PAL 1 118 
t1 PilL 1 421 
U PAL 1-321 
li PilL llj 325 
l2 CEll" Cthf c;( 
f2 PR l26 1158 
f:i , 12!! ffl 

1 CJIIEGA (18CI,JFG•1--) ,.o 
1!1 fiiAGLIC 1 HVAllEltACSENFELD,STU£NSDN //LRL 
P £\ !fl fll, I' PIE I'E,., ~1.:$ $81\.11', ,..C .. AIIOfl/1 Jt-U+"tl 
Mll.i'WEN: HI..'U XUC .. G,GERILC It LY .. CH IIIII LRL 
ALFF ,!EFL£'1' ,CClUYtGELFHC +//COLU+IIUTCUtS 
ft JR"HHIICStll n:ttf + II CUN:+CCLL+FfiJ .. CE 
!t:tTC .. ,UL!FLEISChLUCI",MJGLJC + Ill LltL 
!1£\Et.S~N,.ILUIIEZ,I'"lJC,HSHFELC Ill UL 

U I 
U I 
U I 

I 
I 
I 
I 

'Lilli f! fiiC H !H ALI11J,!Jl(fi,,UIItt1UCT41/UCH4PIPH,.It!C \.1 1 
JRI'OTEA U SlUt CCNF 1 2fJt olRI'HlEPCS.ECk.UII:S,JtCceSH• II CERNfPAitiS U 1 
!UI'Ih ~! !iiUA CCNF 1 201 !JIII1 UtCCLGCUNJCC,KIIESTUII:CVf 111111 ITfP U 1 
!EIITHLC f! SJE~A COiF 2 H lo I!UlHLCT 1111111111111111111 CE"-UCLAY U I 
!USCHBEC f! S IHA CCNF 1 16~ 1!1\JSCHI!IECK,CtAPP+ Ill VIH"hCEFIN+A!IIISTEIICAIIII U l 
FJCICihGE f! Pill IC •!1 lo J f1CI'HGU,C tt PUHSO,E S.fLJNT II fH U I 
JAI"ES f! PREPIIe 11D-l'i082 F E JAI"ESt f.j L KIUYt!ILL 1111111111111 UlE U 1 
trUIIIUY f! Pl 1 351!. JIIIJIIFH,fEIIIIClUZllti-UWE,St-.UEfi,SOLIIIIITZHLIIL U 1 
S .. UER 1:! STA"FCRO CCN:F H6 J !t-AFEfi 1 J "LflfiiYt~ FEflJIC-LUZZitD 1-U'-'EIUIL U 1 

Ufii"IN 
ULYUCV 
HlACUET 
t-Uiii'E 
KRUftiER 
l\JTJEhS 
IIIALI<EII 

l4 JElP H 12f'i SAfltrH,COLGClEUC,UESHUCV + IIIII ITEP 
1:4 OUUA CCNF BEL'YUU f JIIII//JII/1111 CU!!NAfeUCt-AflfST 
1:4 PL 12 1C • BEUCLEl ,fi.GU'I'EN t'I.UC,RCUSSET+//PJUURC<•t.C 
I!' UCfll 112'il ltliESIS CUflfll C 1-U .. 'E 1/11111111111111111111 UL 
64 PR 1!6 8 lt"iE I<IIAEftiEJI,M.tt.e"St<Y,I"URtfi'EU:S•//JHU•NNHjQQC 
fA" PilL 12 ~11 G Ll.lJH!tJ STEU.EEfiGEfl 111/111 CCLUfil!tA 
t:• PL E 2CE "-Altc:U,eC'IC,ERWH,SUTffi!!t.Ciill f// WJSCChSIN 

BATCN 1:~ hC !! 113 ~nO,I!Il'Filt-ElCT ,CfLER ,eE~ECETT J+ISI(4!CLOC: 
8 , .... IEtt'UIHtJHo'E tW JC'-E !H/IC-LCNC•I'.eNOS Bl .. Nif l~ Pl lf ;U! 

ALFF-SlE H Pfl 14~ 1C12 
J.VES U PR 1•2 H~ 

"'' ..... ,...,.,,.,,.c,~rt r•,•••·••••• &VIIP•t"•(Flt'N 

HFF- HE H !EI't:ER, !EfllEY t !fiiJHE f/f //CCL+RUT( 
F E JloHS,JIPI'ft!tl\ 1111./t 'f.eU+!fiOOICI-JVEN. 

U I 
U I 
U I 
U I 
U I 
U I 
U I 

-----------------------... -----------------':"-----·----------------------------· 
TJ I ( 9 58) --:---:::-::~::-~~::::::::~:~--~~----------------------
UU!EJI 64 CliUA CCN:F 1 4H C.eUt!Efi,SUTEPtL T s.-ni",STCJitc,TICf.jC 1/UCLJ 
ULeU 2 lit PRL 1! 44'i CAt.:E!U,SUTEJ,SJIJT!",STCfi.K,T1CI"C IIIII UCLJ 
KAU!Flfl 1!4 cueu ctNF 1 414 G Jl JIJLI!flUSCI-tC Cll"\tl IIITTHBERG II Lfll 

UCJU 1:!! Pl J1 3:!1 UCIUt ,On'CUli~,UFILCUUUC +/PIR+SAC•ZEEftiJ 
IC lf.,,ZLE f!! PL l'!i •H JIIE"lLE,trii>LIC,lHUt,UFU~IIfS • Ill Uflh 
IIJlTEN!E t!! PRL 1! 55E R 111HI!!'EPG ,KIUFLEISC'" 1111111111 UtL+!!Nl 

cc,.t~~ H PL 21 341 ((f.j .. ,,.CCUUCCH t fUC:G ,COCCI /CPNL+ THh+UNCJR 
LC~OCN H PR H! 1034 LCMlO ,FJU,SII' ICS,t;CLC!EfiG •lteNL+SYIIICUSE 

UfiTSCI- f" Pl 11 Hl 

EJCIER l! Pl 11 !31 UCIER,C'EI'C\JlJ ... ,I!!,I:LC\JUUC+//PIR+LPCI-E*ZEE 
Bffll.EY t5 Pit l!'!i e ICH D .l!EFIU'It~ GELFU.C 1111111111 !N(+CCLU.-!U 
(llllfRI f! PFIL 14 2H A UltE!IRC GltTIEPt,P C HIFP 1/1111111 UL 
,_ILLER 1!5 CU-2!1 INE\15 I!UC/o\IIC C lliJUEP ITHfSISt Jl/11//1 CCLU~fllA 

fii1LUR 1:! UCU.DE! UTA CF ULFHt 6! t!ElCW 
HLFAND f! Pfll 11 431! GELF.a .. Cti'IUEfi, .. USS!IU"tlllPSCH*'ICCLU+flliTG 
LIHSEY U PR 1•1 'ill JAI"ES ! lHDSEY, GEULC j StrtTI-. 11/1 Lfi:L 

LI~CSE'Y H lhCLUCE! CJU OF LHC!E'f H IJIC 66 !ELCk 
LIHSE'f' ~5 PJIL I~ 221 JUE! 5 LUCSEY,GEULC .I s.-111'4 1111111 LIIL 
liNCS~Y U Pl 2C llj] J 5 tUCSn,G I Sf'ITH 111/llllll/11111 UIL 
LnCOi U Pit Jlt! 10!• LCHOtHL,SHICS,GCLC!EfiG f//I!NLfSYP.ICUS! 

u 2 
u 2 
u 2 
u 2 
u 2 

U!! 

u • 
u • 
u • 
u • 
u ' u • 
u • 
u • 
u • 
u • 
u • _____________________ .,. ___________________________ .. _.., .... _____________ .............. _ .. 

t<-l<~--(l-o-68)-~~~:~~~-~~~::~~~:~:~~~--~~:---·----------------------
.. L EXANCE l; PfiL IIi ltlC 
!1(,1 fl CER~ (Cfllf 247 
E!I~GI-AM ~2 CEll" CCH 240 
U:Uh f:i PAL ~ !4 

Ul U'f l4 Dl'St.A CCNF 1 ltn 
UIIJII" l:li CUEto.& CONF 1-•H 
CII'E~NELL 66 Pill 16 1025 

ALEUHUI,C.&I"LtJICC!S,tc.&UflfHCt- + II LRL 
lo SIGt,! UHCT, P C.&fiPifiJ • 11/1111 CEII:N 
H H !lht:tUfil,l' BlCCtli + 1/PUIS+EC POLY+CEII:" 
EPiolt.,trC'HF,fi'.tFCI-, .. ILICH,'IoiHUR //ttiS•!H ~ 

Bll U'I,L.&CI-,CFEUflltCFH,STU~F 4/YHEHNL 
I!Uitr U tCCLGCLUICC ,HJICFE'EV ,ICFEST hlfll ITEF 
CJIEP.HLL,KILI!HE ISC..,LA I ,SCUR,SCHUf //BNL 

u , 
1.:! 
u • 
u ' 
u , 

u ' u 3 

::::::::::=:::::::=::==:::::::::::::::::::::::::::::::::::::::=:::::::::: 



DATA ON MESON RESONANCES 

tUOC: t:.VI:~J~ I:;UA~T IJY tRA.OR+ 
Al3CVt: IUCKGR(iJNO 

i.RROI\- REFERENCE YR TECN SIGN COfliJtENTS DATE 
PUt.CHED 

N ANY SYM~Jl l'i COLUMN 8 lNOlCA.TES DATA IGNORED BY A'VERAGifiiG PROGUI'S 

f ( 1254) S F 112SO,JPCa2+• J 1•0 

"'" 
"'" u '" 
J '" 
u '" 
u '" 
u '" "'" 

"" u •• 
:J .,w 
u '" 

u '" us. 

llO 

1250.0 
1260.0 
1250.0 
l26u.o 
12~u.o 
12~0.0 

l.lit!J.U 
121'i.O 

5 F 

25.0 
35.0 

20.0 
2'3o.O 

MAS!) IHEV) 

5 F WICHt IMEVJ 

100.0 ?5.0 
200.0 UR LESS 

85 160.0 
uo.o zu.o 

uo uo.u 
102.0 

to.o 
ltb.O 

SHOVE 
VE lllET 
GUIRAGOSS 
~ONOAit 

LEE 
Ct.UffG 
ACCENSI 
dHLlG 

SElO\IE 
VEillET 
BONDAR 
LEE 

E2 HBC 
t:3 FBC 
63 HBC 
63 HBC 
H HBC 
65 t-..ec 
66 HBC 
66. SPRK 

t:2 HBC 
t3 FBC 
63 HBC 
fit HBC 

CHUNG 65 HBC 
ACCENSI H HBC 

S F PAKT IAL DECAY MODES 

U SPL 
U 5P2 
J ,Pl 

INTO PI+ Pl­
LNJO ZPl+ 2PI­
INTIJ <. KtlAR 

o; F DtUNC t- lNG RA tl US 

U SRL • f 
U StH 
J SRl • 

INTO lltPli/IZPI) 
o.o1:1 o.Ob 
u.Oit Olt LESS 

U SR2 • f- J,\lfC I~ KBARIIIPI Pll 
u )R2 • U.lb OR lHS 
J 5M2 • U.Oit Olt LES~ 
U S1t2 • u.OS Oil ltSS 

SUNDAR 
CHUNG 

63 HHC 
b5 HHC 

WANLilER 65 HBC 
CHUNG· 6!1 HBC 
DEUTSCHMA l:6 HSC 

3.2 PI- P 

3.2 PI-• P 

s as a 
s as as as a 
512512 

IP2111Pll 

IP3J/(PlJ 

j !Jit •1-UR 2• rm'lET ~I.Jt RATE~ SEI- E.G. GLASHOa,SOCOlOW, PRL 15,3291651 

--- - --- - ---- -- ------ - -- - - --------------------------------------------------- --= --

0(1286) 8 0 MHON t 128),JPG• I l•C 

u '" J •• 

u •• 
U 8W 

U 8Pl 

JPG UlSCU:JoSE:O AT OXFURO, SEE ROSENFElD l:5 

" 
12tiJ.O 
1291).0 

6 ~ MESOfi MASS I MEV I 

10.0 
•• o 

MILLER 0 l:5 HBC 
O.ANOLAU 65 HBC 

8 0 MESON WID_lH IMEVI 

4(;.0 10.0 MILLER 0 65 liBC 
0 .ANOLAU tS HBC 2).{J APPROX. 

C MESON PARHAl DECAY MODES 

0 Y.t:SCI\ INTU K KBAR PI 

'a 0 MESON BRANCHING RATIOS 

S1CS12S 8 

U BR •FUk 1+ Ht.tf Slf1 RATtS SEE E.C. SHEtH, UCRL ltS3CI661 Sl.BP'. TO PAL 

E(l418) 
J 6"" Jl6 l4b.O 
u b"' 1420.0 

b E MESON ll4tO,JPG"' I I•Otl 

6 E MESON !'lASS I MEV I 

15.0 
10. 

ARMENTERO 64 HBC 
M ILUR 0 65 HBC 

8/66 
6/66 
6/66 

8/66 
6/66 

6166 

6166 

--------------------------------------------------------------------------------

\.1 b~ 

~J 6W 

u •• 

H6 70.0 
60.0 

6 E MI:.SON wiCH- IMEVI 

15.0 
10.0 

ARMENTERO f4 HBC 
~lllEA, 0 65 HBC 

6 E MESON 8RANC1-!ING RATIOS 

•HlM 1+ P..CM.T ~J3 ~.:AYES SH E.G. SHEN•, UCRL 16<;3CI66I SUBM. TO PRL 

----------------------------------------------------------------------------------------------------------------------------------------------------------------

b/66 

t.l 2 

t' ( 1500) 13 F PRIME I l500,JPG•2+...,.1 1•0 

Ul3M 
Ul3M 

uuw 

.U13P1 
Ul3P2 
Ul3P3 

l3 f PRIM£( 15001 MASS I ME VI 

32 1500.0 
14 llt80.0 

tlARNE S l: 5 HBC 
CRENNELL 66 HBC 

13 F i>RIMt:II500I WIDTH IMEVI 

80.0 APPRO)(. BARNES t5 HBC 

13 F PltlMI: PARTIAL DECAY MODES 

1-'fdHE INTO PI+ Pl-
PfllME INTO K KBAR 
PHIMC INTO K K•(890I 

13 F PRIMt. BRANCiiJNG RATIOS 

5.0 K- P 
6.0 PI- P 

S08S08 
SlZS12 
S1C1.;18 

Ul3Rl • F Pt<lMt. INTO IPl+ PI-1/IK K~AR +. K K+IBHI I IPII/tP2+P31 
UlJ!{l P.. 19 .J.O UR LtSS ~ARNES 0 HBC ' 
Ul3tU N SU3 .03 EST I MATE FROM SU3 GlASHOW E3 SL"3 

J11KZ 
Ul 1K2 

F PkiHE INTIJ IK KISAK I I TOTAL 
0.64 0.31 GOLOISERG H 

CP21/TOTAL 

JUR. •FUR 2+ NONt:T !:.U3 RATES Ht E.G. GLASHO'J.,SOCOLOII, PRL 15 1 3291651 

p (756) <J RHO 1750,JPG"'1-+I 1•1 

9 RHO MASS IH(.V) 

010 17U.O 10.0 ALFF f2 HBC + 
7bO.O 9.0. CUMONY 64 HSC + 

CAK,..Ct-.Y MASS CALCULAHL FOR MOMENILJM TRANSFER LESS THAN 4 I"'PI .. 2) 

8166 

8166 

J 91'!+ 
J 'H'·+ 
U 9M+ 
u 91"1+ 
J 91'!+ 
J '>IP":+ 
u 9,_+ 
U 9M+ 

lbu. U). ARMENISE f5 liBC + 
765.0 5.0 ALFF-STEI H HBC + 2-3 PI+ P 6166 
71Sj.O 6.0 JAMES 6b HBt + 2.1 PI+ P 6166 
15tl.U 10.0 JAMES 66 Ht\t SEE NOTE J BHC\1 8166 

LJ 9P'+ 

U 9M­
I.J 9M­
J 'IM­
U 9M­
U 9M-

u 91'!0 
U 9MO 
U 9MO 
U 9MO 
u 9,..0 
u ~,..0 

U 9MU 
U 9MO 
U 9JI'O 
U 9MO 
U 9MCJ 
U 9MO 
u 9~0 
U 9MU 
U 7f'!U. 
U 9MO 

U 9H 

J 9M 
u •• 
U 9M 

J FRUI" JA,.t:S ,.;t; USE MASS CALC FOR MOMENTUM TRA~SFER LESS THAN 2.5 JrPl .. 2 

/)U.O 

741;1.0 
76).0 

no th .. o 
761:1.0 
760.0 

300 
190 
3UU 

loO 
500 

1sv.o 
15U.O 
76v.O 
7Cd.O 
ll').Q 
77u.o 
1l'h0 
7So.o 
163.0 
750.0 
7~tu.o 
768.0 
I'.H).Q 
749.4 
trs.o 
"lb.,.O 

290 7';ii5.0 

140.0 
240 752.0 

/65.0 

3.0 

10.0 

>.0 
5.0 

10.0 
LO.O 
to.o 
10.0 

10.0 
10.0 

15.0 
10.0 
14.0 
5.0 

'·' 5.0 
•• o 

P.Al YAY 66 HBC 0.0 PBARP 

KENNEY l:2 HBC 
ERWIN B H~C 
l.UI RAGOSS 63 HBC 
BLIEDEN 65 I'MSP - 3-5 PI- P 
HAGOPIAN f6 HBC - 3.0 PI- P 

AlFF 62 HBC 
SAM lOS f2 HBC 
ABOLINS l:3 HBC 
t:RWIN 63 HBC 
GUIIt.AGOSS 63 HBC 
GOLOHABER tit HBC 
ALYEA 65 OBC 
CLARK 65 SPRI< 
OERAOO f5 OBC 
GUTAY l:5 HBC 
LANlEROTT 65 CNTR 
ACCENSI 66 HBC 
AlFF-STEl 66 HBC 
8Al YAY i:6 liBC 
HAGOPIAN 66 HBC 
JAMES l:6 HBC 

0 
c 
0 
0 
0 
c 
0 2.2 K- P 
0 
04.CPI-P 
0 2o0 PI- P 
c 
0 5. 7 PBARP 
0 2-3 PI+ P 
0 0.0 PBARP 
C3.0Pl-P 
0 2.1 Pl+ P 

CHADWICK f3 HBC +-0 

WALKER 
All TTl 
LEE 

62 HBC -0 
63 HSC •0 
f5 HBC -t 

-·-------------;---------;--------------- ... ------------------------------------------

J 9W+ 
U 9W+ 
U 9W+ 
U 9W+ 
J 9W+ 
U 9W+ 
U 9W+ 
U '#W+ 

9 RHO WIL.TI- IMEVI 

610 130.0 10 .. 0 
n.o 20.0 

CARMCNY W tLTH CALCULATtD 
9U.O 10.0 

lou. 10. 
1UO 
177.0 u.o 
141.0 19 .. 0 

ALFF 
CAKMONY 

62 HBC + 
64 HRC + 

TRANSFER. lESS tHAN It (p.rpJ .. 21 Ft:R MOMENTUM 
SACLAY 
ARME~I SE 
ALFF-STEI 
JAMES 
JAMES 

63 HSC + 
65 HBC + 
66 HBC + 2-~ PI+ P 
66 HBC + 2.1 PI+ P 
H HBC SEE NOTE J BELCW 

U ?W+ J t-KG,.. JA~L!:. ftt 1JH WlCTt- LALC FOR MOMENTUM lRAI\SFCR lES~ THAN 2.5 I'PI .. 2 

U 9W+ 

u 91<.­
u 9W­
U <JJI­

U 'lw­
U 9W-

U 9WU 
:.J 9WO 
u 9ft0 
U 9WO 
U ':iWIJ 
J 91"0 
U 9WO 
U 'llWO 
u 911'0 
J '>tWO 
U 'HW 
U 9li!IO 
u ~wo 
J ~!tjQ 

u 9~0 
u 91.0 
J 9fl0 

u •• 

u.w 
J •• 

u •• 

150.0 

6~)oQ 

lJO 1.2').0 
98 ltiO.O 

121.0 
1')\J.O 

$VU 101.1.0 
190 150.0 
.100 90.u 

165.0 
160 17'>.0 
96 210.0 

'>OG UO.O 
uu.o 
lJU.U 
150.0 

ijU.O 
l':IG.O 
A u.o 
Jou 
146.0 
uo.v 
103.0 

.l90 110.0 

120.0 
12~.0 

170.0 

N.U 

20.0 

5.0 
zo.o 

10.0 
20.0 
\U.O 
20.0 

lU.U 

15.0 
10.0 
jQ.O 

11.0 
10.0 
13.0 

15. 

BALTAY l:6 H8C ' +- 0.0 P8ARP 

ERWIN f3 HBC 
GUIRAGOSS t3 HBC 
BONDAR l:4 HBC 
BLIEDEN 65 "'P"SP - 3-5, PI- P 
HAGOPIAN f6 HBC - J.O PI· P 

ALFF e2 1-BC 
SAI'IIOS t2 HBC 
Af:IOllNS 63 HBC 
F.RW IN 63 HBC 
GUIRAGOSS 63 HBC 
BONDAR 64 HBC 
GOLOHABER 64 HBC 
ALYEA f';i CBC 
CLARK 65 SPRI< 
OERAOO 65 HBC 
GUTAY 65 H~C. 
LANZEROTT f5 C.NTR 
ACCENSl f6 HBC 
Alff-STEI 66 HBC 
BAL JAY f6 HBC 
HAGOP 1 AN f6 t-BC 
JAMt: S t:6 HBC 

0 
0 
0 
c 
c 
0 
0 
0 2.2 IC- P 
c 
04.0Pl-P 
0 2.0 PI- P 
c 
C 5. 7 P8ARP 
02-3PI+P 
0 0.0 PBARP 
0 3.0 PI- P 
0 2.1 PI+ P 

CHADWICK U HBC +-0 

WAlKER 
LEE 

WOLF 

f2 HBC -0 
65 HISC -0 

t'i R\II..E 

6/66 

6/66 
6/66 

6/66 

6166 
6/66 

6166 
6/66 
6/66 
6166 
6166 

6166 
7166 
8166 

6/66 

6166 
6/66 

6/66 

6166 
6166 

6/bb 
6/66 
6/66 
6/66 
6/66 

6/66 

-------------------------------------------------------------------------.------



CODE . tVl/''ih CUJH lTV t:RM.llK+ LIHtQI{- kEFEKENCf YR TECN SIGN CO,..HNTS OHE 

u ~~~~ 
U 'IIH 
U ~Rl 
U 9Kl 
u 'lltl 

U 9R2 
U 9K2 
U "R.2 

J 'IH) 
u 'H3 

ABCVt IUCKGRt.UNO PUfi.CHED 

'N MY SY~bJL l-4 CULUMN 8 INDJ(.AJES DATA IGNORED 6Y AVEIUGING PRCGIUI'S 

·<~ R ... ll.I'"ARfiAl DECAY MODES 

KHO INTI.l 2PI 
K11U Jf\T(. 4PI 
RHO JfloTC PI G,MMA 
RHO II'IITC H t:-

KIIll J,ifQ i' J HA 
Kr10 l~<~TG 1-\U+ MU;., 

~ RHU BI{AI~Ct-lNG RATIUS 

I<HO IMC 4P1121'1 
l.la05 UR Lt:'SS XUONG 

0.0.26 Ult U:SS BlJ EDEN 
v.Ol UR LESS DEUTSCHMA 
U.OOo OR. LESS JAMES 

RHO INTC PI GAMMAI2PI 
u.o2 Ulo. LESS DAUDIN 

0.001 OR lESS HUSON 

l:2 HBC 
65 lf,..SP 
e6 HBC 
f6 HBC 

H HBC 
E6 HLBC 

S tiS t1 
s 85 dS as 8 
s ij ~ 0 
S JS l 
s 8514 
S ll'tS '4' 

IP2l/IPU 

- ,_, PI- P 
+ e.o PI+ P 

I P3/Pl) 
+ 

f<.HO HdUit:+ 1:-1/fPI+PI ... J IUNITS lC .. -41 IP41/fP11 
0.5 0.6 0.3 lOANJS f5 SPRK C 

RHC INTO IPI ETAI112PJ) lP5111Pll 
IJ.Ul JH. LESS OEUTSCHMA 66 HBC + 8.0 PI+ P 

RHO IUC I"'U+ MU-1/IPI+ PI-I IUN IC .. -'d IP6IIIP11 
u.H 0.16 0,07 DE PAGTER 66 CN~R 0 5.2 GAM P 

KKI (1003) lbKKeA.IIIlC25,JPG• I 1•1 

16 K KijA~ ll MASS I ME VI 

Ul6M 1060.0 8ElYAKOV 64 PBC 
Ul6M ~0 IUlS.O APPROX. ARMENJERO 65 H8C 
JlbM 143 1003 .. 3 7.0+SYSJEMATit ROSENFELD 65 A\IUE 
Jlbfil SCAT. Lt~GJH 2.TO 6 FI:HHJS.BALTAY 66 HBC 

uuw 
Jl6W 
Jlt:.W 

16 K KBAH.Jf lolltlJH (MEV) 

60.0 BEL YAKOV H PBC 
50 40.0 APPRO X. ARMENTERO 65 HBC. 

143 57.0 13.0-+SYSlt:MA.TJC ROSENFElD 6~ R~\JE 

Ul6 KKBAKil BRANCHING RATIOS 

SH NOff.S UN HESUNS FOLLOWING THESE LISTINGS 

M 3 

6/66 
6166 
6166 

6166 

8166 

6166 

6166 

6166 

8166 
8/66 

6166 

8166 

REFERENCES ON MESON RESONANCES 

Hlt-CP HI JCli'~H \Cl. FHE HHOS 

f ( 1254)' 
SELO\IE 
f(PI[Jfl 
VE lllFT 
lEE 

62 PAl o; 272 
l ~ Pl ~ 1! ~ 
6~ FRL · IC 2~ 
l~ PAL 12 3't2 

Cl-UNG f~ PPL 1~ 325 
t:U IRAGCS l~ PRL 11 f.!! 
hA~GLER f5 PP IH e ~lit 
I(CfNSI H Pl i:O !!7 
CHTSCt-1'1 H Pl a e2 
"At-liG H PR 147 • ~'tl 

HlC\E,I".AGCFHIN,BRCI:Y,e.AKEA,LEf!OY II PENNA 
BCMA At II /J ,ll(t-H+B l Fl l't e C fl.~ t t ESY tl C-LC M: •~ PI 
\IE lllfl ,I"HHSSY ,e I~GI"-'If,fl(Ct- tiiP/Jf~ •~ ILU 
LEE,FICE,SHCUUitYA~ClBVELCE 1111 MICHG.AN 

C,_.l!NG tCAHL tiHPCY .... ESS,J.A(C!S,K IRZ //// LAL 
l I< 1 GllfiAGCSSt.Afl. 111/11111111111111 LRL 
1 P Ufi.GLE~,,a P ER\r!H~,\rl \ri.ALICER //WISCChSIN 
ACCE~ !1, .AUES-I!CPElll , FJIE,._Ch FFI SK+ IICEFIN 
CELTHHH~ ,STE l~eEPG t /OIC..tBfflll~f(fR~ 
t511Je.AT.AtGCIH:CN,FRISCI-!,,.A~l\flll JI"IT+PtS.A 

ecce 

u ' u ! 

u ' u ! 

u ' u ! 
u ! 

u ' t.: ~ 

J u ' 
tUhTV ~U1'f!ERS ~CT PEFEIIfiEC TC lh CHA (AII:[S 

t-A(OPIAN ~~ PRl 1C ~H 
.ACEAt-Cll l" Pl tc 2~C 
f!RlJY,6NT 6't Pl JC 2'!2 
HlCICKSC E': Fill 12 ~e~ 

'J I"AGCPIH," SELCH 111111111111/111 PENNA U 
A-'CH~tBEPL H•f!lR"+ect.fot .. .a~EUflfiC-LC'-C+JIIP I IJ ll 
BFILYAIIT,GCltfEf:CJ, .. CLOER,FlEUfiY,HUC/CfFINtPA I U 
SCCJCICSCNtW.AHtG,JIIA,.,~Elli,FRISCH+ Ill/ ,..IT I U 

o-rr2Efs_)_·-------:·:-:::::::::::::::-;;::---····-·-------------·---
t• Afi.Cl.AU t5 Pl 17 Hl 
"IlLER f~ PPL 1' lCH 

0 .A"Cl.AUtASTIER,BAFILOW +//CCF+CERN+FIAIHltY 
l'tllEF ,C .. U.G ,t.aH ,t-ESS ,t-HCY,tc JRZ t/lli'L+UC 

u 8 
t I 

E ( I 41 8 ) ·-c------:-:-:::;:;::;::::::;~:::;------------·------------
.AR1'ENTfR f~ CUE~A CCNF I 't67 
"IllER l ~ FilL 1" ICH 
fi:OSENFEL f5 CHCPD CC~F 58 

AfiPIH TEPCS ,EtWlFICS,JACCeSH, .ASTt ERt /ICERh 
I'll UP tCHH ,C..t-L,t-ESS,HI'CV,K IRZ+ /LPl+lJC 
A H FCSENFELC 111/1111/1/1111111 LRL--R\IUE 

u ' 
l' 
u • 

I ) -----------------·---·-·--·-·-···--·--------···--- ·-· ------f ( 1500 13 F PRI1'E tl!!!CO,JH•2tt1 I•C 

URNES l~ PRL I! !22 
(USt-Ch f! PRL I!: ~2c; 
CRfHfll tE Pfll H IC2~ 
GCLCBERG H ~UBMITlED TO NC 

8.ARM5 ,CL:LIIICI< ,GU ltnJ ,GCZ ti"CPiilTZ f/ENL, SY 
S l GUSH'-, R .. SCCOLCW //SU3 P.EPKELEY 
+ IC.ILEFLEISO tl.tl ,SC.AilFI,SCtllJIIHN t II EH I 
+ lEITfi.ER,,.LSlC,C RUFE.&Rt.alGI" IISYII.ACUSE 

Ul! ,., 
lJl! 
Ul! 

p ( 7 5 6 ) ·----------:-::;;~::::::::~:;;::-------~-------------------- . 
ANCERSON 
.ALfF 
ICHfi.EY 
SAI'ICS 
".Al!<ER 
XUCNG 

.asnr"s 

.AL fTTI 
Ct-.ACW ICK 
(lliR.&GCS 
fR\rllN 
S.tCUY 

E.ATC" 
EO.C.aFI 
C.&II"'C"Y 
UlJCIN 
((lltt-ABE 

.atYfA 
.611./I'ENISE 
f!LJE[fN 
CUAK 
URACC 
GI.UY 
LHIEFICT 
lll 
loCLF 
ZCA~IS 

.ACCE~SI. 
Alff-STE 
e.at uv 
CE PAGTE 
CEl TSCM4 
I-A GOP IAN 
H.1!CN 
JAI'ES 

fl PRL f ~t:5 
l2 FRL 9 !22 
fi: PA lU 13f 
E2 PRL ~ t3c; 
ti: Cfl'fl COIF 4i: 
62 Pll 12e 184'i 

E! FilL 11 3!1 
t~ NC 2~ 515 
f! PR:l lC l2 
f? PRL 1J f5 
f! SlHA CCNF 
E! SIHA CCH 

tt Ill( !!: 113 
fit H '!1l2c; 

112 
23< 

f<li CUf!II.A CCNF 1 Hf 
f.&. PEFCIIT CEA-R-2!:25 
E~ PRL 12 ~!f 

f! Fl 1! f2 
l~ H !l ~El 
t!: PL lc; ~•4 
f5 PFI 1 ;o; E 1!:56 
l!: PRL 14 e72 
t~ H ~li HI 
l! PRL 1 ~ 21 C 
f~ MICH CHH 
t5 PL 1Q 32E 
E5 PRL 14 121 

66 PL 2a !:!1 
H PFI 1"! 1Cl2 
66 NE\JS H2 
H Pill H ~5 

H Pl H 82 
H PR 1~!: 112f 
H Pl 2C c;t 

. H PR 142 E'i6 

AMEFISC,.,U~GtEUFifiE,CAPI'CNY,SO·MlTZ II lFil 
ALFF ,HAlf 'It (CLLEY tl:ElFH[ ,e~UW:GERtiCCL tRU 
~ P JrH~n,\lj C S .. EH.aFIC,C C GHL IKEHUCK'I 
S.AMtOS,eiCI- .. H,LEA+ II E~l+CCNY+COLU1'tKE~1 
'- C ULICER,E HST .A II H•H t II WISCCP.,SJ" 
t.C:UYEfl. HlJ liUCP~t,GfRALC Fl LYP.,~t- !IIIII LRL 

AEClHS,U~CER,fiiEHHP,~I:U'I'U•tYACEFI I tJC5C 
Al ITT 1 ,eun ,HI'E ~ JSEt/S.at+CfiS.aY tf.aq l+f!CLC 

"Ct<AC"'CI<tllHIES 1 DEFifi1CJI,CflfSTI + I OlfftP.AC 
lHH caHAGCSSIU 1/1111111111/JIIIII LFIL 
Efi11H,:5ATTERELC1f,.HKH,\r!EST Ill \riiSCCNSIN 
SACU'I+(R5 .aYte.aRJ + 8ClCfll.a ICCLL.AeCPH ICN I 

fHCI.,fERHELCT.HlfS,f!CFElll + /(EIItf!CLCC 
BCNOA F+IIA ACHto.+B 1 RlftB C~ ,._ t Cf SYtl loiP-C (l +MP I 
OFI,.OY,HA,LHCEP,fi.G .. liUCH.'I'AGER 111.;(15[ 
CALCH,JABICl,,.nGELLI + IIIII SHLIYte.aRJ 
GClti-AEEII, fR(W~ ,ICACYK,St-H, TPILLJNG/LRltU( 

.et'I'EA,CRIIYHCHtfi'APTit-,J:HCE +II l~rJ.ap.,,a 
S.aCLA't+CASIYt8UI+PCLCO.A ((CLL.AeCRU fC"N I 
BliECH,FPE'IUG,GEieEL,~.aSSU + IIIII CfR~ 
.e CUP II ,Ct-P 15TE,.,SO,CFCfl. U, TUPL.AY/PR IHHC 
CER.ACC ,!<HHY ,F( lA 1 ER, S,_.EPI-I.ARC/1 NOTRE C.AH 
GlH't,L.AhH.TTI,Tlll 1/11/lllll/1/1 flCRICl 
LHlEI<CTTI ,f!LU"HHUL,EH,F.a ISSLER f/t-APV[ 
't'Cto.G-'IUG LEE /JI/f/1111111111111 ,..HHUPI 
G IICLF 11111111111111111/11111111111 CESY 
zt.aNn·,lf.ACAfi.SII'I',I<FI.AEfllfP t 11111111 JI-UtENl' 

ACC Eh:S It IllES- eCR ELL I, FR E~O~, F PI SK +II CEFIN 
.ALFF- ~lf I~ ff HEll ,HALEY t e Ft:CCE F+IICCL +Pl. J( 
BAtT .A 'I' ,FA .a fl. Z I~ I, LUT JE "S, Z.A"' ElLC+ f /CCLIJ"' e I A 
CE P.AGTEflt//CI" El IC(tfi'IltHilTHE.ASJt SUC 
OEU1HI",.Hfi.,STEit.EEPG tll.aACt-+EERLJP.,t CER" 
,_..AGCF I A fl., S fl CV f, All TT t, e ATCP.,tiiPENN f S.ACLAY 
HUC~t-'LUPC,C~1JAPC,t-HHSSY f //CRSAYtEP 
F E J.A1'ES,KFIAY81ll IIIII/I YALE+8ACC!<~IVEN 

u ' l' c. 
u ' 
u ' 
u ' 
u ' 

u ' 
u ' 
u ' 
u ' 
u ' u • 

u ' 
u ' 
u ' 
u ' 
u ' 

u ' 
u ' 
u ' 
u ' :.J t; 

l ' 
u • 
u ' 
u ' 
u ' 

u ' 
L ' u ,, 
l' 
u ' 
u ' . ' 
u ' 

niCHCE FOFI S_TRUCTI.RE '-IT~lN 11-E Ri"C PE.al( IS CESERVEC ev 

KEEFE 
JCI\E5 

l~ CUE!"'A CChf 
t4 cueu co.F 

SEE AUC 
Bl!TTCN t2 PR lU l!5f 
C.ALCWfll fi: Pl ;i (!3 
f-Cfl5CH E;i CEFI~ CC...F H 

f$11>1.. fl PRL t(e 
FtC~IJP t·l PRL 1Ci2 
STONE!" IL ll PRL U4 

<\ 

4H KEEFE. l(fR TH,HflE t HRESt-E P t'll'f~lEL ,z IPFillll 
~57 l Ill JOfSt 1111 JlllCHCEP~+PRIN+PURCUffClfH 

El TlC~ 1 !':1lEFlfiSChLYfi.Ct-,JII.IICil IC til LFL+UC 
C.AlCHll ,HELLER tEl S~E ~, JOES ,UCHIPCVIC ER 
HEL HH ,FOl ER ,lf;R lYe Ill ,SH rna 4/YAL E•ffll 

CUHU ~U~EE~~ IICT FfFUPH TC I~ t.el.ll OPC~ 

u ' . ' 
u ' 
u ' 
l' 

A R fR'-tN,FI "-'RCI",\Ij WAL!<ER,E hEST//Hl+lol~ IJ U '9 
E PICfii.:FeC PCfHH~,E s.tUH 111111111 efi.L J ll IIi 
STCNEHILlt8.Al'!.AYtCClJRUJ,FC~~jlfP+//YILE+f!NL IJ U ~ 

K K 
1 

( I 0 0 3) -;:-:-::::~;-;::::~::::---~--~::--------------------·--·--
BEL Y.AKCV 
,IIII,ENlfR 
AS TIER 
f.AFIASI-

.. ROSHFEL 
EHUY 

t~ JIIIR P-15H BEl'I'HC'11t\llRHSCYtiiL.AOJlSI(AYA + Ill CUENA 
El5 Pl 17 ~H AR"'fHEPCStEC",IIRCS,J.ACC!SH +/1/CEP~tP.ARIS 
l~ CIIFCFIO .ASS.t~3 .aNC H .. FFt. P I~ CEFI.•CCll CE FR. 
l5 PA J!CJ e HH tFRA~ZHitlfiASCHtlfll.lEII,STEI~efRCERt/CCLlJ1' 
t! OXFCRC CCH ~e .A H PCSE~fflC 1111/1111111111111 LAL--PVU£ 
H pR H2 8 li~2 +UCI"t!;.af\C'-EISS,UFT,Yft-,STOEt-lllf 1/ULE 

UH 
Ul! 
lllf' 
UH 
UH 
t;H 



DATA ON MESON RESONAN~ES 

toOE EYEhT~ !;UA~T IIY ERRO~+ E:.RROR- REFERENCE YR TECN SIGN CO~ .. ENTS DATE 
ABOVE BACKG,RUUNO PU'-CHED 

N AhY SYMBOL lN COLUMN 8 INDI.CATES DATA IGNORED BY AVERAGING PROGJIAfiiS 

A1 ( 1080) 10 Al MESON 1-,JPG• -1 1•1 
106'0 

. 10 At MESON M~SS IMEVI 

UlOM 
Ul01'4 
lJlOM 
UlOM 

UlOW 
UlDW 
JlOW 

UlOPl 
UlOPZ 
UlOPl 
UlDP~ 

UlORl • 
UlOKl • 
UlOMl • 

Jl0R2 • 
UlOR2 

Ul0R3 • 
JlOR3 • 

20.0 
10.0 

ALLARD 6,. FBC 
HESS 64 HBC 
ACE RHOL l tit HBC 

1080.0 
1080.0 
JOdQ.O 
1080.0 DEUTSCHMA 66 HBC + 8.0 PI+ P 

10 Al MESON WIDTH IMEVI 

100.0 APPROX HESS 64 HBC 
150.0 APPRUX ALLARD U FBC 
ao.o ADERHOLZ. 64 HBC 

10 Al PARTIAL DECAY MODES 

Al INTG RliO PI 
Al INTU KBAR K 

Al INTO ETA PI 
.U INTO ETA PRIME PI 

10 .11 BRANCHNG RATIOS 

u 9$ 8 
510511 
SHS 8 
u 25 8 

Al lhTC IKB&R K 1/CkHO PI) 
0.05 OR LESS 

IP2JIIPU 

0.01 OR LESS 

A1 INTJ lETA PUIIRHO PI) 
0.015 OR LESS 

CHUNG H HBC 
DEUTSCHMA (:6 HBC + 

IP3J IIPll 
OEUTSCHMA 66 HBC + 

Al INTO lETA PRIME PJI/tRt-0 Pit IP41/1Pll 
0.01!) OR LESS OEUTSCHMA 66 H,BC + 

UlOR •FOR 1+ NC~ET s"Ul RATES SEE E.G. SI1EN+t UCRL 169lCI661 SUBM. TO PRL 

8 ( 1220) 11 8 MESON 11220,JPG• +) 1•1 

Ull 

.. ullM 
UllM 
JllM 

UILW 
uuw 
JliW 

UllPl 
UL1 PZ 
UllPl 
UllPit 

JllRl 
UllRl, 

,_.Lft lVIDENCE THAT THE f IS JUST DECK EFFECT, SEE CHUNG 66 

60 122().0 
1220.0 
uzo.o 

60 100.0 
180.0 
eo.o 

11 B MESON MASS IHEVI 

ABdL Jl\15 63 H8C + 
HESS 611- HBC 
GOLDHABER 65 HBC 

• 
11 8 MESON WIDTH IMEVI 

20.0 ABOLINS E3 HBC + 
30.0 HESS t:4 HBC 

GOlDHABER. 65 HBC 

ll 8 MESON PARTIAL DECAY MODES 

E1 MESiJN INTO OMEGA+P I 
B MESON INTO" 2P1+ 2PI• 
8 MESON INTO K K BAR 
B Mt.SCN INTO PI PI 

11 8 MESON BRANCHING RATIOS 

u 15 8 
S8S8S8S8 
SlOS1U • 
s es e 

8 INTO 4PJIIOMEGA Pll 
0.5 OR L"ESS 

IP2111Pll 
ABOLINS U Hat + 

UllRZ • 8 l'tt::SC.N INTO IK KfARI/IUMEGA PI I (P3)/CP1J 
JllR2 • 0.10 0~ USS HESS 6ft HBC 

ULIIU • 8 l"t:SCN INTO IPI PIIIIPJ IJMEGAI IPitiiiPll 
Jl1R3 • O.l UR LESS ADERHOlt 6it HBC 

6/66 

6166 

6166 

6166 

7/66 

.M 4 

A2 ( 1310) 12 .12 MESON 1111Q,JPG•2+-J 1•1 

12 AZ MESUN MASS IMEVJ 

IJ12M 
Ul2M 
U12M 
Jl2M 
U12M 
Ul2M 
U12M 
Jl2M 
UL2M 
UL2M 

1320.0 
70 1310.0 

1HS.O 
128,.0 
1270.0 

1425 ll90.0 
1300..0 
1290.0 
1180.0 
1310.0 

10.0 

s.o 

10.0 

10.0 

ADERHOLl H ~BC 
CHUNG fit HBC 
GOLOHABER 6-\ HBC 
ARMENTERD 65 HBC 
OERADD f:5 HBC 
LEFEBVRE$ 65 fjM$P -
SEIDL I TZ 65 DBC 
BARNES 66 HBC 
DEUTSCHMA U HBC + 
BENSON U OBC 

3.7 PI+- P 
KlKl DECAY 

e.o PI+ P 

--------------------------------------------------------------------"-------·---

U12W 
U12W 
U12W 
U12W 
U12W 
Ul2W 
Ul2W 
UlZW 

Ul2Pl 
U12P2 
Ul2PJ 
Ul2Pit 
U12P5 

12 A2 MESON W lOTH I ME VI 

ADE RHOL l 6ft HBC 
CHUNG H HBC 

100.0 
10 eo.o 

90.0 
150.0 

10.0 GOLDHABER 6ft HBC +- 3. 7 PI+- P 
DERAOO U HBC 

lftZS 99.0 15.0 LEFEBVRE S 65 MMSP -
1-\0.0 
70.0 

1Hl.O 
10.0 
ft5.0 

SEJDLITZ 65 DBC 
BARNES U HBC 
BENSON 66 D.BC 

l2 AZ MESON PARTIAL DECAY MODES 

A2 MESCN INTO ll.t«J PI 
A2 MESON INTO KBAA. K 
.12 MES0'4 INTO ETA PI 
A2 MESON INTO ETA PRIME PI 
A2 ~ESCN INTO PI+ PI- PIO 

12 AZ MESON BRANCHING RATIOS 

u 95 8 
Sl0Sl2 
SlitS 8 
u 2$ 8 
S BS 8$ 9 

Jl2R1 • A2 MES0'4 1'4TO 1K KBAM.) I IRHO PII IP21/t.Pll 
Ul2Rl • o.Oit OR LESS .UMENTERO 65 HBC 

U12R1 

Ul2R2 
Ul2R2 
U12R2 

Ul2k7 • 
Ul2R7 

0.03 • 0.02 OEUTSCHMA U HBC + 

A2 HES0'4 INTO lEU PIJITOTAL lP3)/lOTU 
0.03 O.OJ CHUNG t5 HBC -
o.03 OR LESS OEUTSCHMA U HBC + 

A2 MESON INTO lETA PIJ I (RHO PIJ (P3JICPU 
0.3 0.2 AOERHOll t:5 HBC 

UL2R3 • AZ MES0'4 HHO IRHD PliiTOU.L IPlJ /TOTAL 
Ul2RJ U.91 O.Oit 0.10 CHUNG t:5 HBC 

U12Rit • 
Ul2R4 • 
U12kit • 

U12R5 
Ul2R5 

AZ MESON INTO lETA PRIME Pit I TOTAL IPitJ/TOUL 
0.1 OR LESS CHUNG 65 HBC 
0.0 lS OR LESS DEUTSCHMA 66 HBC + 

A2 MESCH INTO IKBAR KJ/TOTAL IPZI /TOUL 
u.05S 0.01~ CHUNG t:5 HBC 

Ul2R6. • .12 MESLN INTO IPI+ PI- PIOI I IRHO PII IPSIIIPlJ 
Ul2R6 • 0.11 OR lESS BENSON 66 DBC 0 

Ul2R •FUR 2+ NONET SU3 lUTES SE~ _E.G. GLASHOW,SOCOLQW, PRL 15,3291651 

TrTrT,f' (1630) lit 3 PI t 1630,JPG• , 1•1 

EVIDENCE NOT YfT COMPELLING,OMITTED FROM TABLE 

3it 3 PI 116301 MASS IMEWI 

UHM 20 1630.0 30.0 VETLITSKY U H8C - it.7 tc- P 

3lt 3 P l I 16301 WIDTH I ME VI 

IJH-. 20 too. ~ VETLITSKY 66 HBC 

.,..,.(1670) 15 PI PI 11670, JPG• I 1 • 

EVIDENCE NOT YET CUMPELLING,OMITTEO FROM TABLE 

6166 
6166 
6166 
6166 
6166 
6166 
6/66 

6/66 
6/66 
6166 
6166 
6/66 

6166 

6/66 

6166 

6166 

6/66 

UlS • FCR t.CI'IPILUIDNS .INC. NECATIVE- EVIDENCE, SEE ROSENFELD 6S,CliFORD RVUE 8166 

ULSM 
UlSM 
UlSM 
Jl5M 

Ul5M 

1700.0 
uzo.o 
1670.0 
1670.0 

1675.0 

15 PI Plllt:J01 MASS IMEV1 

100.0 
20 .. 0 

30.0 

rs.o 

BELLINI 6'5 HLBC 0 ~ 
OEUJSCHMA U HBC + 
FORINO 65 DBC 
GOLDBERG U HBC 

SEGUINOT t:6 MMS 

______ .:; _________________________ ·-----------------------------------------------

JlSW 
Ul5W 
Ul5W 
IJ15W 

u 80.0 
ltO.O 

180.0 
66.0 

IS PI PI 116101 WIDTH IMEVI 

ltO.O 

40.0 
to.o 

DEUTSCHMA 65 HBC + 
fORIND 65 08C 
GOLDBERG 65 H8C 
SEGUINOT 66 ~MS 

6166 
6/66 
6166 

6166 

6166 
6166 

6166 

·~ 

' 



CODE EVENTS IOUA~{HY ERROR+ ERROR- REFERENCE YR TECH SIGN COMI'ENTS DATE 
ABOVE ISACKGRUUJ'ID PUNCHED 

,N AfolY SYM.60l itt COLUMN ~ INDICATES DATA IGNORED BY AVERAGING PROGI!AtiS 

s ( 19 30)" 31 Sl19l0t JP• ', I GTE 11' 3. CHARGED DECAY tRACKS 

. I eviDENCE NOT YET CUMPELLING,OMI flED FRDJII: TABLE 

·UJIH 
:HlH 

UHW 
'HlW 

31 S 119101 MASS IMEVI 

' 1929.0 
15 1910.0 

u.o 
20.0 

CHIKOVANI 66 IIMSP -
DEUTSCHMA 65 HBC + 

31 S tl9301 WIDTH IMEVJ 

35.0 OR LESS 
15 90.0 40.0 

CH!KOVANI U MMSP -
DEUTSCHMA 6S HBC t 

::::::::::::::::::::::::::::::::::::::;z:::=:::=::::=:::::::::::::::::::::: 
T ( 2200) 32 Tl2200t JP• t I GTE 1J 3 CHARGED DECAY TRACKS 

EV IDENC.E NOT YET CUMPElliNG,OMI TTED FROM TABLE 

12 Tl22001 MASS IMEVJ 

U32M 2195.0 u.o CHI KOVANI 66 I'MSP -

32 112200 J W lOTH I MEV J 

U32W ll.O OR LESS CHIKOVANI U MMSP -

---------------------------------------------------------------------------· 
U(2390) 33 UU390, JP• t J GTE 1) 1,3~5, CHARGED TRACKS 

EV IDf:NCE NOT YET COMPELL ING,OMITTED FROM TABLE 

33 UU39~J MASS IMEVJ 

UHH 2384!.0 24.0 CHIKOVANl U f!IMSP -

--------....................................................................................................................... ___________ ,.. ___________ _ 
33. Ul ~390 t WiDTH I MEV I 

UHW 30.0 OR LESS ~HIKOVANI 66 IIIHSP -

--------------------·-------... -------------------------------------------------------------------------·-------------------------------------------------------

8/66 
6/66 

8/66 
6166 

8166 

8166 

8/66 

8166 

M 5 
REFERENCES 0~ MESON RESONANCES 

AUTHOR Ylt JOURNAL VDL. PAGE AUTHCIIIS II UIICUTOitiES 

.A ( 1080) I . 
10"' 

tel 1;1 PUU'C.,_.,JPG• .-1 1•1 

BELLINI l! NC H U6 IIIEUINJ,FICIIUt,Hf'ltNf"ltUTTI Ill JUUN 
ltfRI-QLZ t• "L IC 221 UCti+BfiiUBIIIJI+BtU+OfSYtHJI'UU•P,CCL+ MPI 
ALURO 64 PL 12 to\l ALLJRO+ II PAIUS+CUN .. 11UinCEA-SAC+UC-IIICY 
Ct-u..-G . f4 Pill 12 121 CWUG,IlAHL,HUCY,HfSS,JJUFUJSCH + II lltl. 
COLDHABE ~~~ PRl 12 33~ GCLCHUU,BR~VNtflADYIC,SHU,TIIILLINGILP:l+UC 
H!S f4 llUUA CCNF 1 422 HfSS,CHU._G,t1JtfL,HUCY,fltfi:Z,PillEII 1111 LRL 
UfWDfl!' eo\ PRL 1! lU A UNilU,UCLUS,CARPUIY,tfUDUCKS +Ill U(SI) 

.tlllll f~ PL I! U 
CEUTSCHM U PL 20 82 

ALl TT J ,!ht~tDfl fii:,OUSSJ,.C*IICEIIH*S.tCH!Cl 
OEUTSCHP:AU,SJEI~BEIIG + IIJJCH+BERLIN+CERN 

CCOf 

UIO 
UIO 
UIO 
UIC 
UIO 
UIC 

JP UIO 

UIC 
UIO 

( ·----)·-:----------····-·--------------------------8 1, 2 20 11 II ·JIESO~Ci220,JPG• +JI•1 

.t!CLINS 6! PRL 11 '!U 
BDI\DAR 63 PL ! 2C1 
CHUNG 4!! S IE~A CDNF 1 201 
IDfRt-(]Ll flo\ PL 1C 240 
tfESS f4 CU!ttJ CONF 1 422 
C:OLCtiABf t!5 PAL I~ llr 

CARfiiONY 64 PRL 12 254-

ABOltNS,LU'Dflt,"fHLHOP,JCUUICtUGflll II Utst 
BQND.tiii,OODD+IIUCHEN+B tiiiiii+HAM!+I C-LONO+MP t 
Ct1Ut.G,O.ttllet1US,II.tli!FUISCt-i 1 "1Rl • Ill llll 
UCtlfN+BUll N+BIIIIJIII+IION t.·+~'" !U,_ +I C-lON C+JIIIP t 
HESS,CI"UNG,CAHL,HUDYeKIIIIZ,I'ItllER 1111 lllll 
G GCUlHUflllt! GOLDHUfii 1 UCYK,SH£N Ill LRL 

Ull 
Ull 
Ull 
Ull 
Ull 
Ull 

A 2 ( 13 r o ) ------~~:-::~~~:::~:::=~~~------.------
ADERt'Oll t4 PL 10 241 AACHEI\:+8EitLIN+8JIII!:+BCNt.+H'"UIC-LDNtCN+MP1 
CHUMi .. f:• Plill 12 U1 CHtlNG,CAI"L,t<ARDY,HESSeiC,L!FlflSCH• Ill LP:L 
£DLCHJBE -"f4 CUUA CCNF 1 4!0 G "LCI"Uflt,S GCLC,.,.tllflltet'ALLCit.lH,SHENILII:l 
.. ESS 64 CU!NA ·CONF 1 422 HESS,CHUfljG,CAHL,HHDYtKIIlZ,flllllER II/I LRL 
Cf"l:NG ff Pill U 4U ·S CJoll:~G,~f'IEU-POf,C.II-ltiCIIIZtMJLLER4 /ILRL 

ARfiENTEit f:5 Pl 17 344 
Ct-UNG H PFIL B 325 
CER.ICO M Pltl 14 U2 
Lf FUVRE t! PL U 4!4 
SEIDLJTZ H PRL 1!1 211 

URIUS U PilL 16 41 
B£hSCN U Pill U lJ 11 
CEUTSCW4 U PL 20 82 

UIIIUTEilOSrft"'.UOS,JACOBSUI • 1/CERN+COEF 
Cl-li~G,IlJHL tt'UCY rJACCI!SriCifiZ,JfllUIII• IlLII I. 
CERACOtiC.Et.hE'Y,PDJRl ER,SHEPtiUO//NOTRf llAME 
lEFUt'fiESrlf'tiiiAT,!ltECU,tUUL + //CfllN 
L HIDUTZ,O I D.tHltD t4 I'IILLER IIIII/I lll:l 

UfiNU,FC .. LEIII,UI 1 CIIIfNSTEUi + Ill UL+COY 
G Bft.SCN,lCVEU•rUtUIT1 fiCfS +II "JCHJGAN 
DEUHCH~~At...-,STEUBEII:G + 1/UCH+BEII:LUHCERN 

OUNTCIII .. UMBER DETERfti'UUIUS NCT fiEFfiiRED TO IN Tt4E DATA CARDS 

uu 
uu 
uu 
uu 
Ull 

uu 
uu 
Ul2 
uu 
uu 
uu 
uu 
uu 

UJ.OER f4 PRL 1l 34f A LANDERtABCLINS,C,fti'ICNY,HENDitiCKS +Ill UCSD JP UU 
'Cfftt·CLZ B PR J:!f ! lH UCt'Et.+!EIIILH+!U'+!CU.+t-A"!+LCND+IIIUEH~HI UH 

FOil OU.INTU,. frtUMBEII:S Cf hEUTIUL .12, SEE BENSO"' .IBCVE 

7T' 71'1(' ( 16 30) 34 3 PI IIUCoJPG• I I• I 

VETLITSK U PL 21 Sn \Ell 11SICY,GUSUVIIII,KL1GE11 1 ltlG'NOV+ II ITEP SH 
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DATA ON MESON RESONANCES. 

CODE fVUts ClUANTITY · UROII+ EIIRCJ-· llfFUif~Ct YJ TECIII SIG". CDPUUNiS 
UD~E UCICCROUNO 

DUE 
PUNCM!D 

N IIN'f SYJIIIIIOL., IN CDLUIUIII 8 UDICATES OUJ IUUEC 1!Y JVEJtUI~; PJtOGIA"S 

IC (725) 11 KAPPA C125tJ • I 1•1/2 

U17 

UllM 
Ul7M 
UlHI 
Jl711! 
Ul7M 
Ul7M 
Ul7M 

+MANY LATEII EXPERIMENTS FAlL TO CONFIRM. NOTE FOLLD .. $ THJS LISTING 

11 KAPPA MASS .IMEU 

730.0 
'il2 726.0 
ll 723~0 

-725.0 
72::»,0 
735.0 
130.0 

3.0 
3.0 

5.0 
5.0 

APPROXIMATELY 

ALEXANDER 62 HBC 
MILLER U HBC 
WOJC 1 CK 1 U HBC 
CDNNOLL Y 63 HBC 

+ 0 
+ c 

FERRO-L UZ 61t HBC + D 
KIM 65 SPRK 
lONDON 66 HBC 

____________ ......................................................................................... ._ ____ _,.. ___ ..... _~---------------------

Ul1W 
Ul7W 
UlJW 
;.117111 
UllW 

UllPl 

.. 
' 92' 

3l 
zo.o 
12.0 
30.0 
zu.o 
1'!1.0 

17 KAPPA ~lOTH I ME 'I, 
UR LESS 
UR LESS 

UR LESS 
OR LESS 
OR LESS 

MILLER U HBC + 0 
· WOJCICKI 63 HBC -
' FERRD-LUZ 6lt HBC + 0 
KIM 65 SPRK 
LONDON 66 Hi!IC 

lJ KAPPA PARTlAL DECAY MODES 

IC.APPA INTO k PI S10S 8 

K* ( 8 9 2 ) 18 •• IB90,JP •1- I 1•1/2 

UUM 
UlBM 

Jl8M 

Ul8M 
1Jl8M 

Ul8M 
UlBM 
UUM 

UlBM 

UlBM 
Ul8M 
Ul8M 

Jl8W 
UlB~ 

uuw 
JlBW 

UlBW 

J18W 
UlSW 
U18W 

~new 

Ul8W 
JlBW 
U18W 

U1BP1 
Ul8P2 
U18PJ 

8911.0 
891.0 

890.5 

lB10 891.0 
1191.0 

zoo 880.0 
89S.O 
895.0 

sas.o 

10 897.0 
200 892.0 
uo ees.o 

3870 

• 200 

46.0 
lt1.0 

lt6.0 
50.0 

n.o 
60.0 
Sl.B 
ltU.O 

5~.0 

70 60.0 
200 50.0 
150 5o.o 

K• INTO K PI 

l8 K• 1890! MA$S CMEVl 

5.0 
3.0 

1.0 
•• o 

. z.o 

10.0 
2.0 

CHAO~ICK U H8t + 
FERRO-LUZ f:5 HBC + 

ARMENTERO 65 HBC 

WOJCICKI U HBC 
GEL SEMA 64 HBC 

ALEXANDER t:2 HBC + 0 
FERROLUU 6 5 HBC + 0 
WANGLER 65 HBC + 0 

ARMENTERO U .,BC +-0 

COLLEY 
KRAEMER 
SMITH 

62 HBC 
63 HBC 
63 HBC 

0 
0 
c 

18 K• 189Ul WIDTH IMEVl 

• 

•• o 
•• o 

3.0 
u.o 

5.0 ... 
10.0 
5.0 

CHADWICK 63 HBC + 
FERRO-LUZ 65 liBC + 

WOJCICKI 63 H8t 
GELSI:MA 61t HBC 

ARMENTERO 65 HBC 

Al£ XANDER 62 HBC + 0 
fERROLUlZ 65 HBC + Cl 
WANGLER ,. t5 HBC + 0 

ARMENTERO 62 HBC +•0 

COLLEY 
KRAEMER 
SMITH 

1:2 HBC 
63 HBC 
63 HBC 

l8 . K• (890 l PARrill DECAY MODES 

K•IB901 l~TU IK PI PU 
K• INTO KAP.,A PI 

S10S 8 
stos as a 
Ul7S 8· 

-------------------··------·--------------------------------------------------
18 K• (890l BRANCHING RATIOS 

Ul8R1 • 1<• 1890l INTO IKAI'PA PIJIIK PII IP3l11PU 
UlBIU • l 0.005 OR LESS GOLOHABER U HBC 
Ul81ll • 0 0.002 OR LESS WOJCICKI+ 63 t-IBC 
Ul8Rl • O.Ol OR LES$ FERRO-LUI tit HBC + 0 

Jl8R2 • K•l&901 HUU lk PI PllltK Pil IP21/tPU 
Ul8R2 • 0 0.002 UR LESS . WOJCICKI+ 63 HBC 

Kc (1215) 20 KC Mt:SON ( 1215,JP• J 1•112 

20 KC MASS IMEYl 

JZOfll 12l';.o u.o ARMENTERO 61t HSC 

-------------------------------------------------------------------------------

uzow 

UZOP1 
UZOPZ 
UZOPJ 

20 KC WIDTt-1 IHEYI 

tta.o 10.0 ARMENTERD H HSC 

20 KC PART JAL DECAY MODES 

KC. INTO K II.HO 
KC INTO K• Pl 
Itt lhlt K PI PI 

SlOU 9 
UlBS 8 
sus as a. 

--------------------------------------------------------------------------
20, KC BRANCI-ING RATIOS 

J20Rl • KC INTO. IK RHiJIITOTAL IUNITS OF 10 .. -21 IPl)/TOTAL 
UZOR1 75.0 10.0 ARMENTERO 64 HBC 

U20R2 • Itt INTO IK• PJIITOTAL IUNITS OF 10••-21 IP211T01AL 
J20R2 25.0 10.0 A"RMENTERO 6lt HBC 

-------------------------------------------------------------------------------------------------------------------------------------------------------------

, -M 6 

K w1r ( 1320) 21 K2PI 11l20,JPG• I 1•1/2 

8166 

6166 
6166 

6/66 
6166 

6166 
6/66 

6/66 
6166 

6/66 

6166 

J21 •HUS SUMP PARTLY DfCK EFFECT BUT BISHOP+,SHEN+ SEE EYID• FOR RESCIIIUICE 

21 K2PII_U201 MASS IMEYI 

J21M 
U21M 
U21M 
JZlM 

.J21M 

12 1320.0 . 
so uzo.o 
20 uos.o 
40 u1o.o 
70 U2l).Q 

10.0 

10.0 

ALMEIDA 
DE BAERE 
BISHOP 
Bl SHOP 

. SHEN 

n HBC + l•S K+ · P 
6'5 HBC + 3-~ II.+ P 
66 HBC + C 2.6 It+ P 
66 HBC tc PI t'IODE-$URPRISE 
66 HBC + lt.6 tc+ P 

----------------------------------------------------------------------------

U21W 
JZ1W 
Jl1W 

J21P1 
UllP2 
Ul1PJ 

JZlPit 
UZlP5 

12 
•o 
10 

60.0 
ltO.O 
aa.o 

21 K2PIIU20l WJDnt IMEYI 

15.0 
zo.o 

ALMUDA 
BISHOP 
SHEN 

65 HBC + 
66 HBC + 
66 HBC + 

21 K2PUU201 PARTIAL DECAY MODES 

KZPI lNTJ K•l8901 PI Ul8S08 
SllU09 
Slll.IOl 

K2PI INTO K RHO 
K2Pl INTO K OMEGA 

K2PJ INJl K PI 
X.2Pl INTO K ETA 

SICS 8 
SlOS1't 

--------------------------------------------------------------------------------~ 

'.121Rl • 
JZ1Rl 

UZlRZ • 
UZ1A.2 • 

UZ!Rl • 
UZ1Rl 

JZIRit 
UZl~lt 

iJZlRS • 
JZ1R5 

UZ1R6 • 
JZ1R6 

UZl R7 • 
llllRJ 

U21 K2PIIl320) BRANCHING RATIOS 

lt2Pl lNrJ K•a90l PI AND K RHO IOVERLAPPING BANDSI 
10 1.0 SHEN 66 HBC + 

· k2PI INTOIK OMEGA)IlK•IS~OI PII. IPlJ"PU 
0.15 OR LESS SHEN 66 HBC 

K2PH132DI INTO IK•I8901 Pll I TOTAL IPUITOUL 
0.2-\ . 0.09 8 I SHOP 66 HBC 

ll2PIIl320J INTO IK PIJ I TOTAL IPiti/JDUL 
0.68 0.12 BISHOP 66 HBC 

K2Pll 13201 INTO IK Rt-01 I TOTAL IPZJITOTAL 
0.06 0.,06 81 SHOP 66 H8C 

K2P111320J INTO IK ETAJ I TOTAL lP5J/tOTAL 
U 0.030 BISHOP 66 HBC 

K2PllllZ"O) INTO IK OMEGA) I TUTAL IP51 /TOTAL 
0.020 0.020 81 SHOP 66 HBC 

iJllR •FOW. 1+ NONET SUl RATES SEE E.G. SHEN+, UCRL 16c.i3CI66) SI.IBM. TO PRL 

------------------------------.. --------------------------------------------·--------------------------------------------------------------------------------

K*(l400) 22 K• llltOCJ.JP• J 1•112 

U62M 
U22fll 
U22M 
U22M 
U22M 
U22M 
U22M 

U22tll 
U22W 
U22ti 
U22W 
U22W 
U2Ztl 

U22PI 
U22P2 
U22f3 
U22P4 
U22P! 

I4CC.C 
lltCit.C! 

21 t~tca.c 
"!e H!C.C 
4( HU.C 

1-42!.( 
1-fi"!C.C 

JO!.Cl 
cn.c 

21 uo.c 
2f ICC.C 

4J6.C 
1!.C 

'!2 Ull~COI JIIASS CI'EVI 

2C.D 
l!.C 
](.0 
2Cl.C 

tc.c 
zc.c 

UCIEil 
f[IC,U.Dl 
tfiCCE 
H.IIICY 
UJUCH 
BISHCP 
SHEH 

22 UIHCCI "lOTH tnVl 

3C.C 
1-4.( 

zc.c 
lC.t 
2!.C 

UllJEJ 
F[ICAJI!DI 
HHUE 
H.IIICY 
BISHCP 
$t4EJr 

6! HIIC 
6!5 Hill( 
6!5 H!C 
6!5 t'BC 
66 H!C 
66 H!C 
6e H!C 

6! H!C 
• 6!'5 t'IIC 

6!5 t'!C 
6!5 t'!!C 
66 HBC 
U H!C 

22 U 11-f!CCI FUTJJL tEUY JfCtES 

IC.•U.t~CCJ HTC K PI 
K•CHCCI ltHO K•Uc.iCJ PI 
K*ll.t!CCJ UTD IC. RHC 
KU140U IHC K Cl,.EGJ 
K•' l.Ct) UnO k EU 

.tt.e K+ P 

~t.e uP 

SICS 8 
uus 8 
stou 9 
StDU 1 
SlOSH _________________________________ .,. __________ ............................................ -------

U22Rl • 
U22Rl 
U22Rl 

U22J2 • 
U22A2 
U22R2 

U22 UI14CCJ SJIAhCHI~G UTJCS 

te:•UitOOI INTC IK PIJ /TGTAL 
Cl.:!1 c.n . UDI£11: 
C."!"! C.C1 Bt!HCP 

IC.•ClliOCI INTO IUIUCI Pll I TCUL 
o.•t C.t4 !ACUR 
C.!f. C.lC USHCP 

~Ul4COJ INTO Ill: RHCJITCUL 

6!5 HBC 
6f H!C 

~!5 HBC 
U: ti!IC 

IP111TCUL 

IPZIITCUL 

IP:! IITCUL 

8166 

'"' 8166 ., .. 
8166 

8166 
8/66 
8166 

8166 

8166 

6/66 

6166 

6166 

6/66 

6166 

e1u 

I!IU 
E/U 
flU 

e/U 

e/66 
e/U 

f.IU 
flU 

flU 
flU 

U22R:! • 
U22Jil 
U22R"! 

O.l.tl C.C! UOIEJI 6!5 HBC 6/U 

U22Rit • 
U22R4 
U22U 

U22P:! • 
U22R! 
U22R! 

U22U • 

U22U 
uaa6 

U22Rl • 
U2~Rl 

U22R! • 
U22R! 4 

II.IC C.C! BISHCP 

IC.•C 1400 I INTCl 11C. c,-eGA IITCUL 
0.01 C.C4 UCIER 
c.cn c.cce us.,.cP 

K•IHCCI IhTC UC EtAJITCUL 
o.o2 c.cz uotu 
o.cn c.czc !!ISt~CP 

I<Ul4001 lhTC IUCUCJ Pit I CK PIJ 

0."!:! 
c.~• 

c.!! 
c.zc 

CHCNG 
SHH 

ICtl11tCOI JNTC C1C. C~EGAI I TCl;L 
c.c, c.c! o.c5 SHU 

IC.•C1-4CCI INTO.IK RHCll I It! Pit 
0 .C'S Cll LESS Ctlt.hG 

H 1-11!1( fleE 

IPitiiTCHL 
6!5 1-18C flU 
U H!C eJU 

IP!I/TCT.IL 
65 HI!IC 6/66 
66 t'!C 6/H 

CP2)11P1J 

6' HBC + 0 !.9-lt.2 PI- P !IU 
.66 H!C _,. eiU 

•' IP4 I /CPU 
66 HI!IC . 21U 

CP31/lPU 
6!5 H!C + 0 "!.9•4.2 PI- P !/U 

U22R •FCIII 2+ NClNEl SU! RATES SEE E.G. GUSHO.,SCCCLCW, PAL 1!5,:!2916!1 

i 
1 
i 
i 

\ 

1 

I 
I 
'l 

\ 



... 

CCCE E\'fr..H QLANTIT'f EPRCP.• EIIRCII- HFEIIE"'Cf Yfl TEO. SJU. CC~JIIENTS UTE 
'f!OVE U.CKCROUNO PU~CHED 

N ~~'I' svfolect IN CotufliN e tNOICATES 6,.,,, IGNOP.Eo ev AVEIUGthG PRoGRAMS 

K 1r 1r { 1800) :.123 K2P I (I SCOt JP• J I • 1/2 
NAMtL> L BY BARTSCH ET AL. 

Ll23 K2Pi 11800) MASS CMEV) 

JZ3M sa 1789.0 10·0 ... BARTSCH 66 HBC - to.o K- P 
UZ3M 35 11!.52.0 OUBAL 66 ~MSP - 12·0 "-:. p 

J23W 
JZlW 

"U23Pl 
J23P2 
U23P.3 
U23P4 
UZ3PS 

U23~1 

UZlR2 

U23 K2PI 118001 WIDTH I"EVI 

eo.o 
84.0 

zo.o 
u.o 

40 .o BARTSCH 66 HBC 
DUBAL 66 J!!"SP 

U23 K2Pl ll60CI PARTIAL DECAY MODES 

K2PI INTO I( PI 
K2Pl INTJ K RHO 
KZPI INTO 'K•I8901 PI 
K2PI, INTO K OMEGA 
K2Pl 1NTO K PI PI 

U23 K2P1 llSOOI"BRANCHJNG RATIOS 

SllS 9 
SllU 9 
S 9Ul8 
SllU l 
SllS 9S 9 

• ll2PJ INTU IK. PliiTOTAL BAR TSCH• SEE NONE I LESS THAN .051 • 

• K2Pl JN(Q IK RHO liTO TAL 

U231t3 • ti:2Pl INTU IK•1890) PI)ITOTAL 

JZ3R4 • · K2PI lNTJ IK OMEGAJITOTAL 15ARTSCH+ PRO~ABLY SEE THIS fiiCDE 

UZ3R5 • K.2PI INTO 1 CHARGED/13 CH.+ 5 CH. I OUBAL 66 GIVE ABDUl O.lt. 

K~/2 ( 117 5) I ,. •• J/2 c :115,JP• I I • 312 7 

EVIDENCE NOl YET COMPELLING,OMITTEO FROM TABLE 
Ultt •FOR COMPIL.ATIOttS +NEG. EVJO. SEE ROSENFELO,OXFORD 65 SUpPL. 
JH •BISHOP ttb SEE~ SLIGHJ EVIDENCE FOR I • 3/2 

UZttM 
JHM 
UHM 

IJZ4W 
uaw 
U24W 

2-\ K• 3/2 11115) MASS IMEVI 

23 ll15.0 
15 1160.0 

ueu.o 
to.o 

WANGLER 
MILLER 
BISHOP 

2-\ K• 3/2 111751 WIDlH IMEVJ 

23 
15 

Z'S.O DR LESS 
3,.0 10·0 
50.0 

wANGLER 
MILLER 
BISHOP 

M HBC 
65 HBC 
66 HBC 

6-\ HBC 
65 H8C 
66 H8C 

PUfi:OUE 
SUGGEST 1•3/2 

PURDUE 

* ·--------------------------------------------------------
K3/2. (1270) 25K•312CJ270,JP• 11•312 

I:VlOENCE NUT YH CUMPELLING,OMllTEO FRO" UI1LE 
UZ5 •FOR CUMPILATI0'4S +NEG. EYIO. SEE ROSENFELOtOXFORO 65 SI.PPL .. 

UZ5M 

JZ)W 

UZSP1 
;Jl5P2 

UZ9M 

U29W 

U30M 

25 K• 3/2 112701 MASS IMEVJ-

1270.0 20.0 BOCK f:lt HBC 

2!1 K• 3/2 11270» WIDTH IMEVI 

60.0 30.0 BOCK bit HBC 

25 K• 3/2 11270» PARTIAL Df.CAY MODES 

K• J/2 112701 l~TO UU90J PI UUSS 8 
K• J/2 ll27Ut HHO K kKJ SlOU 9 

EVIDENCE NOT YET COMPElLINGtDMITTED Ffi:Ofil tAJ\.E;r 

29 K+K+ I 10551 MASS 04EV» 

1os;.o 20.0 HRRO-LUZ ll5 HBC 

29 K+K+ ( 10551 WIDTH I MEV» 

60.0 25.0 FERRO-LUZ 65 HBC 

EVtD(NCE NOT YET CUMPElLINGtOMITTED FROM TABLE 

30 K+K+ ( 1280) MASS I ME VI 

1280.0 20.0 fERRO-LUZ ll5 tt8C 

J30M N NEG. RESULlt 2/3 DATA OF FERH.O-L ERWIN 66 HBC SEE ROSHFELO 65 

30 K•K• C 1280» WIDTH IMf\lt 

U30W 110.0 FERRO-LUZ t 5 HBC 

............................................................................................................................ ;--------------. _____ ................................... .. 

8/66 
'8/66 

8/66 
8/66 

8/66 

8/66 

8/66 

6/66 

6/66 

M 7 

REFERENCES ON MESON RESONANCES 

J( (725) 
Al fXANOE E; PRL e 441 

CCUCLLY fl3 SIEU CCNF 1 125 
~lllER t! PL ! 2H 
WOJCICKI 63 PL ! 21!! 
FEIIRCLUZ t• PL 12 H5 
Kl" H PL U 350 
LUOON 66 Plil 143 1034 

11 UPFUl215,JF• 11•114 
ALEUhDER, KUI!FLE ISCH, II ILL Eflt Sfll TH//lfi:L +UC 

P l COhCLL'r E l HUT + IIIII I!NL+SYIIIJCUSE 
flllllEfl: ,HE :UHfll, Clt'l 1 JHC!!S ,K ._l!lfl E IS/Utl 
! VOJCJCU ,G UUFUISCtftfl ALSTON Ill/ LRL 
FERflC-LUUt,C:fCRCiEtHPillltJUCEJANS+ //CEaN 
KIM tBUtESCN,UU•US ,P:C8UTS + Ill Cti'IC+ANI. 
UlNDCN ,uu ,SJIIlJCS, C:llLC!!UG +//BNL•SYUCUS£ 

Ul1 

uu 
uu 
Ull 
uu 
Ull 
Ul1 

-----------~-----------------------------------------

K* ( 8 9 2) --------~::·:::::::::::~::::~:--------------~-------------
.ALSTDN U filL e 3CO 
n UAPtCE H PilL f: .C4J1 
IIRMfNlER 1:12 CERN CCNF 295 
COLLEY f2 CEll,_ CCfriF "315 

CI-IADkJCK 63 PL e, 301 
'CILtt-"Uf f! Ut-U! CDNf 'U 
KRAEfiER 63 ATHENS CCNF 1~0 
SIIIIITto f:! PRL JC -1!! 

FERRCLUZ 64 PL 12 255 
Cifl!EMA f:-4, PL JC !-41 
WOJCICKI 1:1-4 PR 135 8 lt4Ji5 
WOJCICKI t4J Pll U! 8 -4U 

llfUCENTU. t5 PL 17 110 
ffUCLUZ f:5 NC !f llC1 
HRROLUZ f,! NC 3Ci 411 
WUGLU. f:!l PR 1!1 8 414 

ALSTCN,AL 'V ARE!, EBERHAIID, GOCO, c;u,z IANOHLRL 
II.UU,·cU,~HifUJSCH,,.IlUFtC'i Sllllt- llllll 
ARfiUTEJI:CS,MCNT.lNET,O II.NDLAU + //ICERN+CDF 
D CCUEY,._ GELFJH + 1111 (CLUfii!JhRl/HflltS 

C~JCW ICKtU: fiiNELL, DAY I ES, BETTI hi•IOXf+PADU 
HilUJTH GCU:t'U!EII 111111111111111111/ U:L 
R KR.lff!IER l fiAC.INSK't' • Ill/ JCHNS HCPI(JNS 
!fll I 1t' ,~CH~IfiT Z ,Pill U., 'JUfL E1 SCI-!, t'Uf.,LRL 

FEUC-LUZZitUCRGE,t'ENII: I,JCNGEJANS+ /ICEIIN 
GH!EPJ,,U.l\flltTUflfP,VCLTUS 1111 Ufii~U 
S ,.CJCICKitfll ALSTC",Ci UUFLEISCH Ill/ LRL 
!1Ulfl G ~t.ICICJI 1111111111111111111 U.L 

AJI'UTUCS,ECUIItS,JIICCUtN • 1/CEitNtPUIS 
FERIIC-lUZZJ ,GECIIGE,tiEUI,JUGEJINS II CfiiN 
FERRO-LUZZI ,CiECRGE.GCLDSCHfltDT-tLEUI/U:IIM. 
~ANCiLEII,EII~JJ,UUflll 11111111111 VISCCNSIN 

OUhll'fl hU .. BEII DEtfRfiiUlJUS hCT IIEFEUIUl lC IN TH DATil. CARDS 

uu 
liU 
Ul! 
Ull 

Ul8 
Ull 
uu 
Ull 

UIO 
Ull 
uu 
uu 
Ul! 
Ull 
uu 
Ull 

C .. INC .. SK t2 PRL 9 330 CHINOt!SK't',CiGLCHAUR,LEE,CHALLDPAN 1111 LRL J Ute 

Kc (1215) 
UI'ENTER t4 DUUA CCNF 1 511 AflfiHTfiiiCS.EC,UU:S,O UtUU *1111 CERN+CDF UZC' 

ALSO OU!U CONF 1 6I'J A AIU'EhTEPCS CIIAPPCII:TEURI U20 

-------~--------------........... ----------------------·---------

lllf'EIDII 65 PL U 11!-4 
[if BAERE 65 CliFiliiC SUPPLe ~3 
!1SKIP U PAL U 106~ 

· SHN U UCIIL U4J3c- ... Pfi:L 

IL" E IDA ... THE II fQJrj, f YU t t'c II, I,, FCR S CN•I C JJII fIt 
•CEUJ!IE\!li,IIUFDUR,JO"'GtJA~H II CUN+UUX 
•GDSttAW tEIIWI "'• THC,PSCN,W JlKfR,WE JNIIf//W ISC 
+!!UTTERWCfiTHtfU,GDLCHJI!EUtT~ILLJNG II LIIL 

U21 
U21 
U21 
U21 

. *---( -------)-=========--====--=================== K 1400 22 tc•ll4CC', JP• 1 I. 112 

fltlfR 
t-ACIUE 
~&lillY 
fC:UIIOI 
liSt-lOP 
tUUL 
!HU 

'"" 

t! PL 19 HZ 
f:! Pl 14 331! 
f!l PAL 14 •01 
6! Pl u 3!1 
ft PRL U 1064Ji 

• • UllltlltCfPCL'LJN ,GOLOBUG+I/E P.sACLVUEEIIUN 
HJCLEtSCCTTfll + 1111/fiP'' IMP COL+IlXf+IIUTtl 
H ... RDY,CHUMt,CAHL,HUStiC.IfiZ,MILLER 1111 lRL 
fOCIRDt.MJJrj'tUIZJ IIU"ll,SfiiU+ /IIOLCCJrj'UCfN 

U MII.UJC PRfPRIHT 
U f!fRIIELEY .COF 

IISHDF,GOSHJ"tERVU'tlt4CfiPSCNt II WISCONSIN 
eAilfYIIEtUJJfMAN,tHIIC.CYUI, .. IGLIC • 1/CUN 
+!!UTtfiiWDII:TH,FU,GCLCI-IAffllt .. IGDPt II.N+ IILII:l 

u PillUtE co.-,.u~~:. C ECLDttUU IILRL 

UlllSCt- U URN tC.PHY!-U OEl:T!CI-IPAH,GIICtE,,CiliiJSU:,• /IIII!CLftct'V 
SUI'JltED TC Pl 

DUBAL lf MAGLIC PREPIIINl UIUYftE,!IliJEI'A~,CHIIC.OVIINI.fUGLIC + 1/CERN 

~AhCLER lit. PL 4J 11 T P UNGLEII•II It ERWIN,lj t WILKER 1/~ISCCNS 
JoiU.ER H Fl 1! 14 IIIUU,ItCUC!,PCtltiiUt,lfiiEY +Ill Plfl:tUE 
llOSENFEL f! CXfOfiD C.CNF 58 I H IICSENFELC 111111111111111111 LRL--UUE 

' fOil RIGHT EVID.· FOR ~•PIU1751 kiTH I • U2 SU I!JSt'CP U 
HS~CP U PilL 1! IOH •GD!t'llk,UkJJ,lHOPSCr-,kllltlfJt,kE I~U//WJSC 1 

U22 
un 
U22 
un 
U22 
U22 
u;z 
U22 

UZ! 
U2l 
U2l 

UH 
U2' 
U2' 
u~• 
UH 

K;;;-(127o-)=:~=~~~~~~~~~=::--:=~:=~~================== 
f!OCK f:4 PL 12 f! BtCtt,fRU.CH.,kHSU.,UCUF+I/CEFN+PAil• LCNC UZ! 
RC!ENFEL f:5 OrFORD· CONF 58 • I H JICSENffU 111111111111111111 LIIL--ItYUE U25 

+ + ( . ---------------------------------------------K K I 0 55) 29 •••• IJ055.JP• I I• I 5•2 

fERRCLUZ f! PL 11 1!! FEIIIlC-t.UZ Zl ,GfCRGE ,t-EN II J,JC:HGEJANS+ 1/Cfii:N U20 

+ + ----------------~---------------------------------------

K K { 1280) 3C .... II2!0,JF• I 1•1 5•2 -

fEII:RQlUZ 6! PL 17 155 
IICSOffL f! CUCIIt CCII"f !f 
fRkiN llif PRL U IOlll 

F fRRD-LUZI I ,GECIIGE tHE frill 1 ,JChGEJANS+ //CERN 
A H IICSUFHC 111111111111111111 LJit.•-Jt'wUE 
A A fiiWtN.t~ D WIUER,II WEih!ERCi//WJSCONSIN 

U30 
U!C 
UlC 

------------·-------------------------------... -------------·------~ 



DATA ON BARYON RESONANCES 

CCCf f\<HTS CU.AN111V HPC~+ EPIICP- PEFEPHCE H TEO. SIG~ CC,fiiH•TS C.IITE 
• I EO 'If EACI<:(RCL~O PUNCHO 

"' .liN 'I ~VfiiE!Ol I" CCLUJII'N_ 8 HCICATES C.IU IU'4CPEC E!Y AVEPAOt.G PROGPAJIIIS 

f:1 Ntl/2Jl4CC. JF•lJ2+1 I•l/2 Pll N~ ( 1400) 61 N*ll2tl1tCOI I'ASS fi'EVI -------------------------

UflM * l'CC.C 
UHM 1512.( 
UtlM * l43C.C' 
Ul:lJril l41jl.C: 
Ull"' * H2~ .c 
UHM * JIII:CC.C 
UElfl li!CC.C 
UUM lHC.C 

APPIIOJ. 

UFIIO. 

llt.C 
AFPPOX. 

CCCCO. 1 f:4 Ulfl 
AUVIL 64 RVUE 

'.HIC"HE!P.At. 6!! CI\TR 
PCFEP 65 IIVUE 
.ICHI'U. E5 11\IUE 
BEtlHTU 65 UH 
!.IIIH'PE E'5 PVUE 
E!PAHSEft 65 RVUE 

............................................... -...... 61 ~*112114001 WICTI-! CJII'EVI 

UUk. 
U61W 
UtU• 

Ut:Hl 
UUP2 
UHF! 

:ao.c 
:nc.c 
210.( 

AUHL 
UPEVIH 
BIUH:SEN 

t-4 FIYUE 
65 IIYUE 
6' IIYUE 

6l t.HI211'tCOI PUltAL OEG.AY JI!ODES 

Ntt/21 UCC J lhTC Pt " 
Ntl/2114CCI l"lC N PI PI 
N•J/Hl~CCI HTC N*~/2112361 FI 

....................................................... tl t.tl/21HCCJ HU.C...I~G f'ltiCS 

IJURI 
Uf.tRI 
UHRI 
UflRl 

fi .. J211~CCI I~TC IPI ~IIUUl 
a.t AtJ't'll 
Ce1 BA!lE'rRE 
a.t !PHCSH 

64 RVUE 
65 ,:vue 
65 FtVIJE 

lhEL P-P 
FI-'ISE-SJ-!IFT A~. 
lflfl F-P 1 GE'V 
H.ISE-St-~IFT AN.Il 

IML P-P ANC P-C 
Pt'.eS£-S ... tFT ANAL 
FI-.ISE-SI"IFT AN.Il 

Fto.ISE-SHIFT· AN. 
PI-'.ISE-SHFT AN.IL 
F ... .ISE-SI"tFT AN. 

s 8516 
SUS 8S 8 
U!lS I! 

IFll/TCHL 
FI".ISE-St'IFT .a.r~. 
H-ISE-SHFT ANAL 
Ft-ISE-SHFT .aN. 

---·------·--·------------------------·-----------------------------------------

l/EE 
l/H 

l/H 
l/H 
1/H 

1/H 
1/H 
l/H 

1/H 
1/H 
l/H 

* ---------------------------------------·------------------ . 
N,e (15 70) :: ::;;::::::; ~:;:';::.:·'"---~-~~~---------------~~~ 

Ul21" 
U62~ 

UHfi' 

15EO.C !AREYRE E~ flYUE 
1!!ta.C APPRO)I Bfi:.IPICSH 65 RVUE 
1~1C.C "ICI".AH EE PVUE 

ABOVE PAPEII USES AfiAl'rSIS CF f!AREVRE. 

------------------ 62 fiU/211!!501, wren r~n1 

HUSE-SHIFT A~AL 
Pt'~SE-SI-!IFT AN. 
Ft'.a!E-St-:IFT AN.&l 

1/EE 
l/H 
l/H 

Ul21o t:!O.C I"ICt-AEL EE. PVUE 
Af!OH PAFER UHS HAL.~SIS OF !APE'I'PE. 

PH.ISE-~1-'IFT ANAL. llt:.E 

................................................ -...... 62 ft*ll2(1!!5al PUTUL CECAV MC!CES 

UE2P1 t.•lllfJ !!C) If.ITC PI t. 
UEO:Pi ~•11211 !!CJ H.TC ., EU 
Uf2P3 t.•t/211 !!CI lt.TC., PI PI 
Ut1P"- t.•11211 !!CI lt.TC ~·~/2t12361 PI 

............................................................ t 0: N•ll2 (1 ~~C I !P.U.CHt.C RAliCS • 
U~2Rl Ml/21l!!!!CI Jt.TC tFI t.IITCT.al 

Uf21'12 ~•11o:IH!CJ I~TC U EUI/TCTAL 
U~2fl2 * HEN, NC IUTIC CUOTEC BACCI 66 CNTR 
Ul2P2 • SHt.,t.O RUIC CLCTEO PPEFCST 65 CPITR 

S 8516 
SllSH 
SHS 8S ! 
uus e 

IFIJ/TCHL 

IP21/TCUl 
PHTCPPOCUCT ION 
FHTCFIICC. 

-----------·------------------------------···---------·-------·---------------·-------·------------------------------------------------------------------·---
N~(l518) ~3 t.•112H~lE, JP•~I2 .. J 1•112 [13 

!~ tl*l/2(1!!1!1 fi'.&SS lfi'E\tl .............................................. - .................... ... 

Ut3M 
UE~,. 

Ut:3M 
Ul!~ 

Uf!W 
Ut!W 
unw 
lJl311 

1 Je.C 
1 2~.c 
1 Jo.c 
1 27.C 

H.c 
ec.c 
H.C 

1C!!.C 

IC.C !ELlflTH 6 CHR 
.IU't'tl 6 PVUE 
!HE'rRE 6 11\IUE 
f!RHCSH 6 RVUE 

~? N•l/2115181 kiOT ... lfi'EVI 

AFPPC):. BHLETTit. 6~. CNTR 
1-U\IIL 6~ RYUE 
UPE'rRE 65 R\IUE 
BRUOSEN 65 PVUE 

E! ~*l/2(151Bt PUTUL CECA'I' fi'CCES 

Ut:~Pl N•112C 1 U I INTC PI ~ 
U~3P2 N*l/2(1 HI tt.TC t. EU 
U~!P3 ~•112( 1 HI t~TC N PI Pl 
Ul!Plt ~*l/211 HI lt.TC ~•!12112361 PI 

6! ,...11211H81 I!R,toCH~G R.ITICS 

Ut:~R 1 
UHRl 
Ut3Pl 
Ut3Al 

UE3A2 
Ul?R2 
UE!R2 

t.*l/2 I~UI INTO CPI t.)/TCHL 
C. AU'VIl 
a. UFIEHE 
O. I!P.IPICSEI'< 

N*1/21151BI IN•l/2112361 PIJ/TCTAL 
~EH I<IPZ 
5EEN Cfi:ClCH 

6o\ RYUE 
~5 fi:WE 
65 PYUE 

63 t'et 
65 .. ,sc 

F 14 HCTCP ROO • 
PH~SE-StUFT AN. 
Fl-.eSE-SHFT .8N.&l 
Pt-.eSE·SI-!IFT .IN. 

Ph PHTOPROD. 
Ft'.ISE-SI-!IFT .IN. 
FI-!.&SE·SI-!IFT UAL 
Pt-.ISE-SI-'IFT AN .. 

s estE 
SllSl~ 

SIES 8S 8 
uets e 

CPllllctAL 
PH.&SE-SIHFT AN. 
Ft-,tSE-SHFT AUL 
PI-OISE-SHIFT AN. 

CP411TCUL 

1/H 
1/H 

7/t:.E 
7/H 
l/H 

1/lt 
liEf. 
l/H 

l/H 
1/H 
l/H 

B 0 

----------------------------------------------------------:.------------------
N* (1700) '(3 

-IJE4M 
Uf4p.~ 

Uf4frt 

Elt ~*1121llta, JP•1/2·1 1•112 

E"- N*112CllCCI ·fi'ASS lfi'E'¥1 

11CC.C APPfl(): I!.&PHPE 65 IIVUE 
lltC.C .APPPCX BP:AHSE~ 615 RVUE 
llCC.C IIICt-.&H H RVUE 

AeCVE P.&PER L:SES At..Al'YSIS CF E!UE'I'PE. 

------------------- H N*1/211100) lotCH CHVJ 

UfliR 2H.C fiiCt-HL U RVUE 
ABCVE P.&PER LSES At.ALVSIS CF eAR.EVPE • 

Sll 

PI--'S E-SHFT ANAL 
Ft-.eSE-SI"IFT AN. 
H.eSE-SI"IFT .&N.el 

Ft·ISE-S!- 1FT At..&l 

liEf 
1/Ef 
1/fl 

l/H 

------------·----- e• N•l/21170"01 P.IFITIAL CECU fiCDES ............................................... .. 

Uf~P J 
Ut~P7 
U!4P3 
UHPli 
Uf~F!! 

UHRI 
UfltRl 

to•l/ZillCC I lt.TC PI to 
t.•li2C 1lCC J !t.tC t. ET.a 
t.•ll211lCC1 IPI.TC l.lfi'I!CI K 
N*1/2fllCCt HTC PI PI PI 
"•112fllCCJ HTC ~•'!12112361 PI 

t• t.'U/2111CCI E!PUCHt.G RHICS 

s esa 
SllS14 
SJI!Sll 
SHS 8S 8 
UBIS 8 

t.•llo:I11CCI I~TC IFI t.tiTCUl IPU/TCUL 
C.c; APPROK fi'ICI-AEl U PVUE Ft' .. SE-SHIFT .&N. l/H 

::::::::::::::::_-:::=::::=:::::::::=::::::::::::::::::::::::::::::::=:::::::: 

e!! ~•112fleu, JP•5!2-J t•lli 1:15 N~ (1688) 
E!! t.•l/2116!81 PI'AS! I"'E-'d ............................................... _ .................. .. 

u~~"' 
.U65M 
U65~ 

HH.c 
uc;c.c 
lHC.c APPj;()l 

Cl!f!E 
BAR.E'rRE 
fR,HS£t. 

------------------- e ~ ~•112 ntee J '-JCH t,.E't') 

U~ISW 
IJE5W 
Uf5W 

lOO.c 
12C.C 
tc.c 

CUI<E 
l!.aRE'YRE 
BRAt.CSH 

E! Ct.H 
65 FIYUE 
65 FIVUE 

t! CNTfl 
E5 RVUE 
65 PVUE 

------------------· 6!! "*1121HB8J PARTUL CECAY fi'CDES 
Ul!Pl t.•tlii1U!E) IP.TC FJ ~ 
Ut~P2 ~•li211EHI lt.TC to ETA 
Ut~P~ h*I/211UEI I"TC lA"BO.a I< 
Ul~H N•llillHEI I"TO to Fl FJ 
U6!!:P5 N*l/2(1tUJ lt.TO t.•~l2tl23ll Fl 

Fl+- P El CS U:.,P 
FIHSE-St-IFf ANAL 
HISE·SHFT JN. 

~t'ISE·St-IFT AUL 
F ... ISE-S .. IFT AN. 

s es16 
S11S14 
SU!Sll 
S16S 8S t! 
U81S 8 

.......................................................... E!! N•JI211UeJ BRHCf-{Jt.G P.ATICS ........................ - .......................... .. 

UE5Rl 
UE'SRl 
U~5Rl 
UE~Rl 

t.•t/2 fEEl ltHC IFI "IITCT.&l 
Q., OUI<E 
C. E!lfif'rPE 
a. Sfi.I"CSE~ 

65 Ct.TA 
!!! RVUE 
65 FIVUE 

IFIJ/TCTIL 

Ft'ISE-SHFT .IN.&t 
Ft-ASf-Sf-{fFT AN., 

-----------·---------------------... --------------------------------------------
H N*l12CHEt!, JF•51HI J•l/2 

N~_{_j_G_SB_) _________________________________________________________ _ 
66 N•li21Ht!81 !'!AS~ 1/I'E\IJ 

Fl5 

UHM uee.c 
tJ66"' H'!i!!.C 
U66M lte5.C 

liE flo 
U66W 
UUR 

1CC.C 
U5.C 
liC.c 

APPPC): Cl.IIE 
!AI'E'YRE 
l!fi:.&HSO 

H "*1/21H88J wren f"EVI 

tUI<E 
BAPE'YPE 
!IIAHSH 

~5 CUR 
65 IIVUE 
65 PVUE 

f~ CHII 
65 RVUE 
65 P\IUE 

H t.•112C1Et!8J P.IR1Ul CECA'r PI'COES 

UHFI h*l1211Ufl lt.TC PI to 
UEfiP2 N•l1211UI!I I.,TO N EU 
UHP3 ~*1/illetEI UTC U"fCA K 
UHF" ~*!IO:IJUI!I lt.TC N PI Fl 
UUP5 N11l/2CHft!l lt.TC U3/Zf12361 PI 

........................................................... t:t N*l121H88) 8PUCtiJNG RATICS 

Fl+- P EL CSIG,P 
Pt-ISf-SI"IFT A~.AL 
Ft-ISE SI"IFT ANAL 

'IfFY E~EPGY CEP 
Ff-t,Sf-Sf-{tFT AN.&l 

s esu 
Sl1S1o\ 
SHSll 
sus es e 
U81S I! 

UlUl N*l/2CHUI INtO IPI t.IITCTAL IPIIITCTIL 
UUfl:l C.EC CUIIE 65 Ct.Tfl 
UHfl:1 C.~ I!Uf'rllf fl5 PVUE FHSE-SHFT ANAL 

UHFil 

tJE6111 
U6ER2 
t:HP2 * 
UUFI! 
UHR! • 

C.E2 !RHCSH t5 Fi'Vlif 

IF2l/TCUL 
66 SPPIC ET.I P,..CTCPROC. 
6~ HC 

N*l/HlfEEI lt.TC H EUIITCHL 
o.ce Cfl: LESS f-{fUSC"' 
C.C4 CR lE!S triiAHU 

t.•ti211UI!I tt.TC H·•:!l21l23EI FJI/lCUL CP51/TCUL 
HEft .NC RATIC tlCTEC (I:'·(L(I- E!'l 1-!!C 

--- ........ ------· ---------------------------------------.. ----------------------·---------------------------------------------------·------------------

l/H 
l/H 
1/H 

1/U 
l/H 
liEf 

l/H 
liEf 
l/H 

1/U 
7/U 
1/H 

7/Ef 
l/H 
1/H 

l/H 
1/U 

1/U 

lite 

-== 

I 
1 
I 
) 

! 
~~ 

'i 

I 

~ 



CODE e·vlhH 'UAiT ITY EKkUR+ f.kROR- RfFHENCE YR lECN SIGN tOI"I'E~TS DATE 
A~OVe BACKGRLUNO PUhCHEO 

It AhV S,VMI:!OL l't COLUMN It HIIDitAJES> DATA IGNORED BY AVERAGING PROGUI"S 

N* ( 2190 )' 71 ••11212190, JP•l/2-1 1•1/2 

71 N•llllll901 MASS IMEVI -----------... ---.------------

"Jill'l 2190.0 
Jlll'l 2210.0 
UllM 21~0.0 

U71W 
unw 
J11W 

2UU.O 
.!UU.O 
lZU.O 

APPRUX 

APPRU.It 

OIDOENS 
HOHLER 
YOKOSAWA 

DIOOENS 
HOHLER 
VOKO~AWA 

H CNTR 
bit R\H.E 
66 CIIITR 

U CNTR 
t4 R~I.E 
66 CNTR 

---------------............... 11 N•l/212nDI PARTIAL dECAY MODES 

U71Pl 
Jll P2 

N•l/2121901 INTO PIN 
N•l/2121901 INTO LAMBDA K 

11 N•J.J21ll901 BRANCHING RATIOS 

PI+- P TOTAL 
DATA + OISP REL 
PI- P OSIG + POL 

s B516 
518Sll 

JllKl N•l/2121901 JNTU IPI NJJTOTAL IPU/TCTAL 
UllMl u.3 APiJKUX DIDDENS 63 CNTA 
U7Ul u.3 APPRUA: VUKOSAWA 66 CNTR 

N*(2650) 
J12M 2100.0 
J72M 2bOU.O 
U7Z"' 2660.0 
U72M 2b4'1.0 

urzw tuu.o 
U1lW ZUU.O 
UIZW . J60.0 

12 N•1/2126SOJ MASS IMEVJ 

APPKOX 

10.0 

ALVAREZ 
WAHLJG 
HOHUR 
CITRON · 

72 N•l/2126501 WIDTH tMEVI 

ALVAREZ 
HOHLER 

zo.o C IJROJ\1 

64 CNTR 
bit SPRK. 0 
tit R~UE 
66 C~TR 

f4 CNTR 
64 ane 
66 CNTR 

-------------------- 72 N•112(2650J PARTIAL DECAY MODES 

U72Pl N•1/212u501 INTO PIN 
UlzPl N•1/2l26SOJ IJ\ITU LAMBDA k 

-------------------- 72 N•l/2(26501 BRANCHING RATIOS 

N•l/212bSOJ lrtTO IPI NIITOTAL 

PI PHCTCPP:OC 
PI-P CH EX 
DATA + OISP RH 
PI+- P TOTAl 

5· 8Sl6 
Sl8Sll 

I PlJ lTC TAL U72kl 
J12Rl 0.0703 0.004~ CITRON 66 CNTR ASSUI"lNG J•ll/2 

73 N•l/2U030, JP• I 1•1/Z N*(3030) EV ICENCE GOOD BUT NOT O~ERWHElMING. 

U73M 
J7HI 

1osu.o· 
3030.0 

OMITTED FROM TABLE. 

H N•1/2C3030) MASS IMEVI 

HOHLER 
CITRON 

-------------------- 13 N•l/2130301 WIDTH IMEYI 

UlJW 40U.O CITRON 

f4 R~lJE 
./;,6 tNTA 

66 CNTR 

.................................................. 1l N•ll.!tl0301 rJARTIAL DECAY MODES 

IJHPl N•l/2130301 INTO PIN 

................................................... 13 N•l/2130301 BRANCHING RATIOS 

N•li213U30) INTO IPl NJJTOTAL 

DATA + DISP IUL 
PI+- P TOTAL 

s 8S16 

I Pll /TOTAL . U73Al 
U13~1 IJ.OOIU, CITRON 66 CNTR ASSUMI~G J•l5/2 

------------------------------------------------------------~r------------------

N*(3245) 

UHM J2<1t5.0 

H N• /2(3245f. JP• I 
EVIDENCE GOOD BUT NOT O~ERiaHELMING. 1-SPih frtOT 
KNOWN BUT NARROW WIDTH PMECLUDE S I DU. Tl F I CAT J CN 
Wltt-1 N•3/21123CI. OMITTED FROM TABLE. 

lit N• /21321!51 MASS IMEVJ 

10.0 KORHANYOS 66 C~TR PI-P El AT 180 D 

.................................................... 74 N• /21 J2.r.SJ WIDTH I ME VI 

J5.0 OR LESS KORMANYOS 66 CNTR 

H. N• /2132<1t51 PARTIAL DECAY MODES 

UlttPl N• /213H5) INTO PIN s 8516 

7/66 

7166 
7/66 

T/66 
7/66 

7/66 

T/66 
7166 

7/66 

7/66 
7166 

7/66 

T/66 

7/66 

7166 

B 1 
REFERENCES ON BARYON RESONANCES 

COUCNI t4 PL I! 1:!.4 
IUVIL fil! Pl 12 lf 
UltEt..SA.I f~ ~C l~ 10~2 
fiCIPU f! Pft lH !UC 
.IDfLI'AN f5 PPL 11! 1043 
ULLfTTl B PL U Ul 
UIIEYRE f5 Pl U '31!2 
llii:AHDSEN f~ PR 13~ 815U 

Llll E THI.frt ,SC.ULCh ,SUI-IUU HT, TIN(;, •1/CERN 
+Lti\£UCE, llON.ICt4t£, lEI 1/U'PCDL,UNJCOL 
AMIU81t.lhCt,CL YCf,([ftK,J[fEfE,KUTH, • /JUtL 
LC J'CF£11,111' UJG~t,n FUll 1/LPLUVI'ItJ,MIT 
! l ADELI'IN //C.IM!RJilGf 
eElUTTU.J,UCCCt.l,tlttU.S, + //CfPH 
+ llRIU:I'Ut STIRti~G, VILlfl 1/S.tCUY 
BPI .. tSE~ ,CtC~~ Ell ,fiiCCIII"CUS E //t\JRt'l" ,RTI-Fil 

U!l 
IJP UH 

UH 
IJP UU 

U61 
UH 

IJP UU 
IJP UU 

PAPUI HCT P:EFERREC TO IN CU.& CUDS. 
IREPUCfD n FCPER fl~. t 

tiC PER fl! PRl 12 341: L C FCPU //LRLIL VMR I 1JP Ufl 

N* ( 15 70) ===:::::::::::::::::::=::::::::=::::::::::::=::: '/3 t2 Ul/2115JO, JF•l/2-1 1•1/2 511 ........... __ _ 

SAPEYRE f5 Pl te 31!2 + BRICO'Afto, STIRLI .. G, VllLU 1/SACUY IJP UU 
!RUO!EN f~ PP 1!4; et5H SlloiHSEN,QCChMllti'CCfi~CUSE 1/DUfiMIM,ItlHFC IJP CU 
PRfPOST f! ..... BLFIG CUF PIIEPCST, lUH!Y, 'UIU 1/SU.NFCJIC UU 
UCCI 6t PAL U 1!1 +PU!C,S.IIl\IUI,fi'UCUCCIU,•JJIICME,FUSC.ITI Uf2 
"'ICt-lfl U PL H 'U C PIHUL . //C'XF Ufi 

l!ELLETTI 6! NC 2~ lllli5 
ICifll f3 PR 1!C 21!El 
AU"Il f.4 Pl 12 7f 
UPEUE f! Pl 1E !.42 
fRUCSEN f5 PL )~ ~20 
CPCIJCj; f! CE!Y CChf 

BELUTTINJ, • 1/PIS.II,fiiiENZE,WESTFIELC 
J ICIPZ, J SCt'IIIIITZ, Fl t TJIIFP 1/Uil 
•LQ~EUCE, llONACHU, LEA 1/JI"PCDL,UNICOl 
+ !RJCIIfiU, Sttltllt.t;, VllUI 1/SICL.IY 
BR.t ~DSH,CCCU.Ell ,fiiCDit~CUS f //tu P:~.tM ,Rti-IFC 
UCUCt', t-IIICU._fS • II ffiD•CEI ... HM .. P.I 

U63 
UH 

IJP U6! 
IJP \U!! 
IJP U6! 

Uf! 

N * ( 17 0 0) ::::::::=::::::::::::::::::::::::::::::=:::::::::::::::::: 
• '13 64 Ul/2Cl7CO, JF•l/2 ... 1 1•112 Sll ----------

BAREYRE f5 Pl 18 342 
EPUCSEfrll f! Pl. J'i ~it 
fiiiCMAEL U Pl H ~! 

+ ·uJCJCM.Itll, SllRLINCi, Ylllfl 1/SICUY IJP U64 
!IIUUU.,ctUHU,HUHLSE //tUIII-U1 ,Ht-H IJF Ufo\ 

~C fii1Ct1Ul 1/0XF Ut" 

------------------------------------------------------------------------* , __________________________________________________________ _ 
N,e ( 1688) ••... ,110.!!, JP•,Z-1 ,1•1/~ 015 ----------

CUKE f5 PRL 1! 4U •JD!IfS,KEfiiP,fiiUitPHYtFRUTICf, • 1/RTHFC,QXF 1JP Uf5 
UIIEYRE f5 PL 11! '!'2 + BltiCICJfU, !ttJlltt~, "tLLET 1/SICLH IJP Uf!! 
f!RihDSEN f~ PL n .42C BRAIICSE~,CCCUELL,I'CCitflCUSE 1/tURfllllt,RTHC IJP Uf:!! 

----------·-... --------------·--··-----------·----------------------·------
---------------------------------------------------------~----------------* . SEE lAST EDITIQ~ tAMP 31, 633 1 U651 FCR EARLIER REFERENCES. 

Na ( 1688) 66 ... uJzutu, JF·!112•• , •• ,z FH - ---------

CUICf f5 PAL 1! I!U 
flllfYRf 1:5 Pl 11! !-42 
UUCSEN f~ Pl ICi .420 
ICR.IffiiER 64 PR 13( 81!U 
(RCl:Cfl 65 CESY CCIIF 
HUSCt- H l!UilELEY CCIIF. 

ctJO!IfS,tcEI'P,IJUfiPHY,FitUTJCE, • //RTI-IFC,CXF 
+ eRIO:PU• STIPLifriiG, "lllft //SACUY 
BUhCSEN ,CCUIIEU ,fii(Cf;fl(USf 1/CUP:HIM,RHH 
Klt.lEfiiEP, 1/ .. CFK INS, NWEST ,,_CST 
CRCUct•, .. IIIGfi.I\'ES + II UCHE.II+~A+fiii•PI 
j;EU!Cfl, PfiESCCTT, CISt'U //CIL HCt-

IJP UU 
TJP Uff: 
IJP UU 

"'' "" "" * --------7------------------------------------------------------
N ( 2190) 11 htt/2tiUCI, JP•l/2-) 1•1/2 ---------------

UCCENS f'! PRL 1C: 2U 
tet-Lflt f4 Pl J2 1~S 
YCtcDSik.l ff Pftl lf llo\ 

+JEhiCths, ncu, RILEY 
G 1-CHLER, J GIUfUE 
+SliU,~Ill tESTEitllfiG, !CCTH 

/JfNL 
1/K.tRLSIIUH 

IIJII(;,(t-1 

I Ull 
I Ull 
JP Ull 

'UUT1:JI hCJI!fli .tfTUI"JNUJC:~! NCT PEFEIIRED TC H CUI URCS. 

CARROLL 66 PRl 16 288 
II:Cflfi.I~YC U Fill It 1Cc; 
URCEII H PRL If llil! 

+CORBEtT,D.Ifllfllfll,MICIDLEJIIAS, + 1/RTHFD,OXF J-l Ull 
ICCRJIH'H!tiiiii!Cto,CFIUO, + //I'ICI-,.111(; P U11 
~ BAil~Eft, ~ ClUE 1/)ITSC P Ull 

----------------------------------·----------·-------··-------------·------* -----------------------"-------------------------------------------
N ( 26 50) 72 N*l/2126~0. JP• I 1•1/2 ---------------

n\IUU 
kltLJG 
tCHL~fl 
C ITRCN 

f4 PRL J2 llll 
f4 Ffll I'! lt3 
f.4 Pl 12 11!9 
llf Pll J~l! llCl 

HAP-'IJI',IIU.,,LUCtcU,CSHUf, • //JIIIT,CEA 
+I"UHUt,SCI;:ICtcSU,F!CtcLEII,k.IIID, • 1/I"IT 
G HCiollEP' J G IESECICE 1/K.IALSfiUH 
+GALU.IIITt4,nCU,UCNTJC,Ft-tlliPS, • 1/l!NL 

Ul2 
Ul2 
Ul! 
U72 

PAP Ell: NCT REFERRED 10 I fll DA HI CUtS. 
fCJTIIn fl! I! llfFUUC n CIUU U.t 

C ITIICN t~ Fill 1'! 2C! 

---------------------------------- ... ·---·----·-------------------* --------------------------------------------------------
N ( 3030) 13 Ul/H!O!C, JP• I 1•112 ----------------

t-CI-lER U PL 12 ·149 
CITRC~ U Pit l•-4 JlCJ 

G HCHUII, J GIESECKE //ICULSRUH "t Ul! 
+G.IU!fl.llthlllCII,UUTIC,FtllllPS, • 1/fJ.L I 1.:1! 

---------------·--------------· ... -----·-------------------------------·-----* ·--------------------------------------------------------
N ( 3 2 4 5) H •• /2132<5. JF• . I I• ----------------

ICORM.INYO U PRL 16 7C9 UH 

--·---- .. ------~----·-.. -----------------------·--·------------------



DATA ON BARYON RESONANCES 

CODE EVENTS. QU.l~T lTY ERROR+ ERROR- REFERENCE YR TECN SIGN CO"fi!ENTS DATE 
ABOVE: BAtKGROUND PUhCHED 

N A~Y SYI'IBOL IN COLUM/'i 8 INDICATES DATA· IGNORED BY AVERAGING PROGIU)'$ 

A (1236}- 81 N•l/211236, JP•l/2+1 .(•3/2 

U!UM 
UIUM++ 

UBlMH • 
UIUM++ • 
U8l M++ 
·JUM8 
UBlf4-

UBlD 

UBlD 

UBlW++ 
UBl W++ • 
U81WH • 
J81W++ 
USlWO 
UBI W- • 

1234.0 
1236.0 

1232 .. 0 
lZJJ.It 
1236.0 
l236.1t5 
12U.3. 

o.~ts 

7.9 

uo.o 
12'.io.O 
1H.O. 
121.0 
119.6 
llt9.0 

81 N•l/2112361 MASS IMEVI 

0.55 

6.0 ... 
0.65 
S.l 

ROPER 
OLSSON 

FERRO-LUZ 
GIDA.L 
DEANS 
OLSSON 
GIOAL 

65 IPi'UE CJHPHASE-SHIFT UAL 
65 RVVE ++ TOTAL-SIGMA DATA 

65 HBC ++ K+P TO KO P PI+ 
66 OBC ++ D D TO NNINitJ PI 
66 UUE ++ PI+P TOtAL 
65 RVUE 0 
66 OBC 

81 N•IOI- N•l++l MASS DIFFERENCE IMEVI 

0.85 OLSSON 65 R\IUE SEE filA SS C.IIIIDS 

8l N•l-f ... N•I++J MASS DIFFERENCE IMEVJ ... GID.IIL 66 oat SEE MJSS CARDS 

81 N•l/211236) WIDTH IME~) 

2.0 
30.0 
H.D 

2 •• 
u.o 

OLSSON 65 R\IUE ++ 
FERRO-LUZ 65 HBC ++ 
GtDAL 66 DBC ++ 
DEANS 66 UUE ++ PI+P TOTAL 
DL SSON 65 RVI.IE 0 
G JDAL 66 OBC -

-------------------- 81 N•l/2( 12361 PARTIAL DECAY MO_DES 

U81Pl N•l/2112361 INTO PI N 

D. (1670) 82 N•l/211670, JP•1/2-) 1•3/2 

JB2M 
JB2M 
US 2M 

161tB.O 
1665 .. 0 
1692.0 

82 N•J/2116101 MASS IMEVI 

u.a DEVLIN 65 CNTR 
BAREYRE 65 RVUE 
DONNACHIE 65 RVU~ 

______ ...................................... 82 N•l/2116701 WIDTH IMEVJ 

U62W 
Ult2W 
uazw 

Uti2P1 

201.0 
130.0. 
230.0 

11t.O DEVLIN 65 CNTR 
BAREYRE 65 R\IUE 
OONNACHIE 65 RVUE 

82 N•3/2116101 PARTIAL DECAY MODES 

N•312116701 INTO P 1 N 

82 N•l/2116101 BRANCHING RATIOS 

s BS16 

PI+- P TOTAL 
PHASE SHIFT AHAL 
PHASE S + DISP R 

VERY ASYMMETRIC 

s 8S16 

Ult2R1 N•l/2116101 INTO IPI NI/TOTAL IP11/T01Al 
UB2R1 0.56 Dt;VLIN 65 CNTR 
U82R1 0.33 BAREYRE t5 RVI.tE 
U82R1 U.lt4 DONNACHIE 65 R\IUE 

---------------------------... --------------------------------------------------
!::::. ( 1920) 

JUM 
UIHM 
U81M 

U83M 
U83M 
U83M 
UB3M 

1922.0 
1912.0 
1956.0 
ASSU"tES 
1920.0 
1900.0 
1920.0 
1950.0 

83 N•3/211920t JP•712+1 1•3/2 

83 N•3/2( 19201 MASS I MEV I 

APPRO X 
lS.O 

AN N•J/2118551. 

•• o 
APPRO X 
APPRO X 

COOL 
BRISSON 
LAYSON. 

HOHLER 
DEVLIN 
DUKE 
YOKOSAWA 

56 CNTit 
61 tNTR 
63 R\ILE 

64 R\IUE 
65 CNTR 
65 CNTR 
66 CNTR 

PI+ P TOTAL 
PI+ P TOTAL 
PI P TOTAL, ,EL 

DATA + DISP REL 
PJ+ P TOTAL 
PI+- P EL, PQLU 
PI- P DSIG + POL 

83 N•J/21 19101 WIDTH IMEVJ 
_______ .., ________ ---------;-

U83W 
UltlW 
U83W 
U83W 

U83P1 

170.0 
256.0 
170.0 
200.0 

39.0 

APPRO X 

HOHLER 
DEVLIN 
DUKE 
YOKOSAWA 

61t RVI.JE 
65 CNTR 
e5 CNTR 
66 tNTR 

83 N•3/2119201 PARTIAL DECAY MODES 

N•J/2119201 INTO PI N 

........................................................... Bl N•J/21 1920) BRANCH IN~ RATIOS 

U83Rl 
U81R1 

U831U 
Ult31tl 
UB3R1 
UB3R1 
UB3R1 

N•31211'1201 INTO IPI NJITOTAL 
0 • .31 LAYSON 

ASSUMES AN N•3/21l8jSJ. 
0.73 OR LESS 
0.61 OR. LESS 
0.57 o .. u 
0.41 o.• APPRUX 

HOHLER 
AUVIL 
DEVLIN 
DUKE 
YOKOSAWA 

63 RVUE 

1:3 RVlJE 
64 RVlJE 
65 CNTR 
I!:S UHR 
1!:6 CNTR 

s 8"$16 

IPllllDTAL 

DATA + DtsP REL 
PI+ P ELASTIC 

VERY ENERGY OfP 

7/66 
7166 

7166 

7166 
7166 

7166 

7166 
7166 

7166 
7/66 

7166 
7166 

l/66 
7/66 
7166 

7/66 

7166 
7/66 

7166 

7/66 
J/66 

71~6 

7/66 

7166 
7/66 

--------------------------------------------------------------------------------------------·------------------------------------------------------------
!::::. (24 20) 8\ N•3/212\20t JP• +I 1•3/2 

UI'I\M 
J81tM 
UB4M 
UI'I\M 
Jlt\M 

UBltW 
UB\W 
unw 

23&0.0 
2520.0 
2"00.0 
24\0.0 
2423.0 

zoo.o 
245 .. .0 
310 .. 0 

84 N•3/2124201 MASS IMEVI 

ltO.O 

10.0 

APPRO X 

D lODEN$ 
ALVAREZ 
WAHLIG 
HOHLER 
tiTRON 

Sit N•312IZ4201 WIDTH lME\1) 

DIODENS 

20.0 
HOHLER 
CIT RON 

63 CNTR 
64 CNTR 
64 SPRK 0 
64 RVUE 
66 CNTR 

63 'NTR 
64 ·UUE 
t:6 CNTR 

Bit N•J/212420) PARTIAL DECAY KOOES 

U81tP1 N•l/212420) INTO PI N 
U81tP2 N•3/2U\201 IP\ITO SIGMA K 

............................................................ Sit .N•l/212420) BRANCHING RATIOS 

U81tR1 N•J/2(24201 INTO IPI NIITOT.ll 
U84R1 0.061 APPROX OIDDENS U CNTR 
U81tR1 0.113 0.0036 CITRON 66 CtHR 

PI+ P TOTAL 
PI PHCTOPROO 
PI-P CH EX 
DATA + DISP REL 
PI+ P TOTAL 

s ssu 
S20Sl0 

I P11/1DlAL 
ASSL~JNG J•ll/2 
ASSU~ING J•ll/2 

---------------------------------------------------:-------------------------------------------------------------------------------------------------------

7/66 

7166 

7/66 
7/66 

7/66 
7166 

B 2 

----

fl (2850) 85 N•l/2(2850, JP• I 1•312 

U85fll 
US5H 
J9!JM 
U95M 

2700.0 
21J70.0 
2850.0 
285().0 

85 N•J/212850) MASS I ME VI 

.APPRO X 

12.0 

WAHLJG 
HOHlER 
CJ TRON 
BARD.ADIN 

64 SPRk C PI-P CH EX 
64 R'4lJE DATA + DISP REL 
66 CNlR PI+ P TOTAL 
66 HBC ++ N• TO P + 3 PIS 

-------------------- 85 N•l/212850) WIDTH IMEYI 

40.0 CJTRON H CNTR U8!1W 
U95W 

400 .. 0 
150.0 BARDAOIN 66 HBC ++ 

-------------------- 85 N•l/2128501 P.ARTlAL DECAY HODES 

U85P1 
JS~P2 

N•l/2126501 INTO PI N 
N•l/2128501 INTO P PI PI PI 

-------------------- 85 N•3/2128501 BRANCHING RATIOS 

N•3/212d501 INTO IPJ NI/TOTAL 

S 8Sl6 
S16S as as 8 

IPlJ/TOTAL J85R1 
J85Rl O.OJH 0.0025 CITRON 66 CNTR ASSUI'l .. G J•15/2 

------------------------------------:--------------------------------------~--------------------------------------------------------------------------------------. . 
86. N•3/21.3230, JP• J 1•312 fl ( 3230) E\1 IC:ENCE GOOD BUT NOT OVERWHELMING. 

J86M 3230.0 

OMITTED FROM TABLE. 

86 N•l/2132301 MASS IMEVI 

CITRON 

--------.------------ 86 N•l/21 J2301 WIDTH I ME \II 

U86W 440.0 CITRON 

66 CNTR 

66 CNTR 

----•--------------- 66 N•l/213230) PARTIAL DECAY MODES 

U86P1 N•3/213230I INTO PIN 

-------------------- 86 N•3/213230 I BRANCHING RATIOS 

N•J/2132301 INTO IPI NIITOTAL 

PI+ ·p TOTAL 

s 8516 

I Pli/TOTAL U96Rl 
U86Rl O.OObl • CIT RON 1:6 CNTR ASSUUNG J•l9/2 

r 

N~12.(1570) 91 N•5/211510, JP• · I 1•5/2 
POSSIBLE KINEMATIC EFFECT. SEE DASH 65. 
OM ITT EO FROM TABLE. 

"J91M 
UH~ 

1560.0 
1580.0 

91 N•5/211S101 MASS IMEVI 

20.0 
20.0 

GOLDHABER M HBC +++3.65 BEV/C PI+ P 
ALEXANDER 65 HBC +++5.5 BEV/C P P 

-------------------- 91 N•!J/2115701 WIDTH IME\11 

U'HW 
UHW 

220.0 
200.0 

20.0 
zo.o 

GOLDHABER 64 HSC +++ 
ALEXANDER E5 HBC +++ 

------------------- 91 N•5/2115101 PARTIAL DECAY MODES 

U91P1 
UHP2 

N•5/211.,701 INTO N PI PI 
N•S/2115701 INTO N•l/2112361 PI 

56 Z•OI1865, JP• I 1•0 

sus as s 
U81S 8 

z* 0 ( 1865) EVIDENCE GOOD Bl.T NOT 0\IERhHELMit-lG. 

U56M 1861.0 

56 Z•Ot 18651 MASS I HE VI 

COOL 66 CNTR + K+ Pt D TOUL 

------------------ 56 Z•Oil865) W lOTH I MEV I' ------------........................................ ... 

U56W 150.0 COOL f:6 CHTR + 

-------------------- 56 Z•Ot 18651 PARTIAL DECAY MODES 

U56Pl 
U56P2 

Z•Oil865J INTO K N 
Z•0(186~1 INTO N•l/211236) K 

S10Sl7 
UB.lSlO 

-..................................................... 56 Z•Oil86S) BRANCHING RATIOS 

U56R1 
J56fU 

Z•OI18651 INTO 1K NIITOTAL 
0.55 COOL 

57 Z•lll910, JP• I 1•1 

... 
CPli/JOTAL 

66 CNTR + IF J•l/2 

zr (1910} PROBABLE KN• THRESHOLD EFFECT. 
OMITTED FROM TABLE. 

57 Z•lll910J MASS IMEYI 

U57~ 1910.0 20.0 COOL 66 CNTR ++ k+ P TOTAL 

57 ~z•lll'HOI WIDTH IMEVI 

UHW 180.0 COOL 1!:6 ChlR ++ 

-------------------- 57 1•1119101 PARTIAL DECAY MODES 

U57P1 Z•U 19101 HHO K N 
U5JP2 Z•U19lOJ INTO K N PI 

510516 
S1DSUS 9 

-------------------- 57 Z•U 1910) BRANCHING RATIOS 

U57R1 
U57Rl 

1•1119101 INTO 1K NIITOTAL 
0.31 COOL 

IPlJ /TOTAL 
f:6 CNTR ++ IF J•l/2 

7166 
7166 

7/66 
7166 

7/66 

7166 

7/66 

7/66 

7166 
7/66 

7/66 
7/66 

7166 

7/66 

7/66 

7/66 

7/66 

7166 

\ 

J 
\ 
I 
' :-) ,, 

1 

1 

\ 
i 

l 
~( 
i 

I 
·l 1 
'! 

\\ 
II 

li 
'I 
1! 

1 
j 
I 

,I 

·1 

., ., 
! 



_. 

B 3 
REFERENCES ON BARYON RESONANCES 

.eult!Cfl Yfl JOLIHiAl ~Ol. PAGE AI. U'Cf:S II Uf!CUTCIII£5 CCCE 

............................ --------------------......................................................... - ....................................................................... ... 

~ ( 1236) 
CLHC~ 
FEJIRC-LU 
FOF~fl 
lit CAl 
CUt.S 

f! PH H lU 
l! NC H: llCll 
H Pll l:H Bl~C 
H PR 1~1 lZU 
66 PP:EPJIUH 

IFCR EXTUiSl'H fiEFUENCES Tt: OUA AND TO PHASE-SHIFT 
At..ll'f!Ht SIEE FCFEP: t!t ESfUULLY IPPENCU 11.1 

I' G (l!!Cf. 
FEfiiiO-LUlZt.GfCIIUt * 
l [I FUEJII, II I' WIIICii"Tt ! T 
G GJCHt I tcEIIt.U, S KIP 
S R Cf,US, ll G HCLLICI't 

1/WISC 
1/Cf:IIN 

FElt //lllltMI1 
1/llll 

• /IV,I.NDEJI!! ll T 

U!l 
U81 

JP Ul!l 
un 
U!l 

PAPER NCt HFEIIIIUl n:: lh DUJ CUtS. 

fi:LEPIKOV 6C Jlt.R D-584 llUBNA ICUFUCVt MfSHCHUIYIKCVt SCICIJLCV //CUBNA Uel 

==============:::_-:-_:::::::::::::::::::::::::::::::::=:::::::::=::::::: 
~ (1670) 

tE\IL IN f5 PRl 111 1C31 
!.IREYRE H Pl !e 3~2 
tCt.NJOI l5 PL 19 Jo1f 

1 J CEnH,J SCLCII'O,,G UJITSCI-' 1/Piti~CUON I U82 
+ SlttCICJfU, SllltLJM;, VILUT 1/SiiClAY IJP UU 
A -CCU..tCHIEtliY LUtC LCVEUCEI/UNICCl,CEfiN IJP UU 

P.&P£fl! t.Ct ltEfERfiEC H lh C!UI CHC!. 

URRI.JTt;E 6C PRL 4 303 
CE\L IN ~- Pit 12! EH . 
HLU.ND f:4 PR 134 l!lCU 

CCCL 
fRISSON 
LI'YSCIIi 
1-'0HLEit 

:~~aR 
UVLIN 
Cls!I:E 
VOKDSAWA 

!!'E PR 1(3 1Cf2 
El NC H 21( 
E~ t.C il 12-4 
E3 NP 4E 410 
f" HC !! 41! 
1:-4 PL 12 HCJ 
H PRL I" lC!I 
1:!1 PRL H 4U 

H PRL 16 1H 

P CUFllHEIIS 1/CORNELL 
T J tHLJJrt, I! J I'CYEP', 'I PUU-ME~CUIIUL 
+CEn INtHAGGE.,LCNGC,fiCVEit,WCCD //LRL 

R CCCL 1 0 PICCICNI 1 C CURK . 1/SNL I UU 
+OE1CHF.,FIIU-'IUIIUT,YH JICSSUM1+//SHLIY I Uf! 
W I' LH!U. 1/CfJth IJ U8! 
G H(lilERt G feEL //KARLSRUHE I UU 
P ,U.:\IL, C lC"-EliCE 1/II'FCCL IJP Cf! 
G HCtllfR1 J GIESECKE //KULSfiU-1-'E I U!! 
1 J OEHU.,J SCLOU,G SEIITSCI-I //PRUCETCh t UU 
+JCt.f!,KHF,I'I.:IIP ... V,FREUtCE, + //RTHC1CXF IJP UU 
+SUU,HJU,ES1EIIltt.G,!CJDTt4 //ARG1Cfot IJP un· 

QC.ahTU)tl ~UI'BER DETER,INATICh NCT REFEIIREr: TC IN UTI CIIROS. 

C ICDENS 
.&LVUEZ 
l!A .. LIG 
HHER· 
CITRC~ 

E! PRL 1C 21:2 
U Pill 12 710 
f" Pfll 1! 103 
f' Pl12 HCii 
U PR H4 1101 

1/LRL IJ U8! 

+JEto!l:thS, 11'\'CU, IUUY • 1/I!Nl 
.S.IJI .. \AI',II.EfiP.,LUCICE'r,CSI!CfiH, + I/1'11 1 CU 
+l'lit.NELLI, SCI:JCICSCN tf.ICKLEfltiUP:D, + /Ifill 
Ci HC,:LEP, J GIESECII"E • 1/KJRLSfiUH 
+CillSP:AtTH,ItlCU,LECftTIC,PHLLIPS, + 1/!NL 

1 ue-4 
UOI u•• 
"" u .. 

PAPEfiS NCT fiEFERR£0 TC IN CUI CIPCS. 
ICI1PU U I! PEFUCEC n CtHn U.J 

CJTRCN t .. Pll!l 1"! 205 
E'lifiUR H PRL 1l c;]:! 

~ (2850) 
'-At-L IG 
HtlER 
CJTRCN 

t• PRL 1! lC3 
f" Pl 12 1-4~ 
U PR t-44 ltc1 

E'.&RCIIOJN U Pl :a !!:1 

HALI!P'AI1H,tt'tCUtLEnTIC,HtUIPS, + 1/ft.l I Ul-4 
~ !l.tltUfl, t CLIH "1/._ISC. P U84 

*"Ah'P..EllltSCt:IOSO,FI!CHU,NUD, + liMIT 
G t1CHEflt J fitESEUE 1/KAPLSRUH 
+GALI!RitlH ,II"'WCU,LECNT JC,PI-IILLIPS, + 1/!NL 

Ut! 
U!! 
u .. 

PIPER ~(1 HFEPPEC TC JJri tAU URU. 
ICITRCh E-4 I! fiEPUCED I!V CtlfiU U.J 

CI1RCN l-4 PRL 13 2C5 +G.alfP:Ill"'•"'CUtLEChliCtFtllliPS, + 1/fNL I Ue! 

CITRC!N H PR 144 1101 +GHUiitTH,KYCU,UCNTIC,PI-ILLJPS, + 1/SNL I U86 

N~;~1T57or==~~=~~~~~~~~=~~:===~=~:~~~===::::=:::::::::: 
CDLti-IUE 1:4 CUH.t CnF I 48C G+S (Cl[foiiBEit,CHAllCP:U,SHEN 1/l"RlfeNL) I U'91 
AlfUt.DE E5 Pfll I! 201 AlHUCUt,I!U,Y,P'EUTER,+ l/)j£JZJIIIt.'hiCER~t I UCiJ 

PAPER NCT P:EFERUC 1C U 0.11.1 CUtS. 

CASI-l E! LRL UCID-2152 - J CI!Sh G CiCLct.AeER, J S._IH.tRT 1/LRL UOI 

CCCL,. 66 PRl 11 102 +GIACC .. Elll, KVCIA tlEDh'T IC,LI tlUN OBY, +lt!INL I U56 

CCCL H PRL .l,l 102 +GUCCI'ELLJ,JC'YCU,LfCUtC,Lt,LUNCBY,+//!INL t U51 



DATA ON BARYON RESONANCES 

CCCf lH~H tl .. NTlf'f EfiRCit+ EIIRCJ- PEFfPEHE Ht TEC~ SIC~ CC!I'tiE~TS C.UE 
lfO'f !.atKGRCIJNC PUNCHEC 

N A~'l S'0'80l U. CCLU;,._e INCICATES CATA IGNOfiEC BY .AVEiiACtNG PROGR.lMS 

Y~(l405) 11 Y•OIHOSt JP•l/2- I I•C 

i7 Y•Oil41lSI MASS IMEVI -----------------------------

JHJo! 
HH1 
UHM 
UH~ 
Jj/M 
"Jjlft' 
UHM 

UHM 

14US.O 
lltlU.O 
l40"J.O 
l40u.o 
1Jd2.0 
l41U.7 
140~.6 
ouA or 

140/.S 

24.0 
a.o 
loO 
I. 7 

SAK ITT 
1.2 

ARE USED 

ALSTON H HBC 
ALEXANDER 62 HBC 
AlSTON f:2 HBC 
MUSGRAVE !5 HBC 
ENGLER 65 HOBC 
KIM 65 HBC 
SAKITT ~5 HBC 

IN FIT BY KITTEL. 
KITTEL 66 HBC 

K-P 1C SIG + FIS 
PI-P TO SlG PI I< 
K-P TC SIG + PIS 
PBAR. P TO 'I'BAR 'Y 
PI N"TO SIG PI It 
EFF RANGE FIT 
HF RAhGE F JT 

EFF RANGE FIT 

-------------------- l 7 Y •O 11405 I W lOTH· I MEV I -----------------------------

JHM 
JHW 
UHW 
UH" 
JHW 
J"l7W 
unw 

JHW 

20.0 
j'j.Q s.o 
.,,~.o 

6u.o 20.0 
8'1.0 zu.o 
31.0 J.Z 
za.2 ~t.1 

OAU OF SAK ITT ARE USED 
)lt.l lt.l 

ALSTON U HBt 
ALE XANOER 62 HBC 
ALSTON f2 HBt 
MUSGRAVE t;5 HBC 
ENGLlR 65 HQBC 
KIM 65 HBC 
SAKilT 65 HBC 

IN FIT BY KITTEL. 
Kl fTEL 66 HBC 

............................................... )7 Y•Oil4V'l) PARTIAL DECAY MOUES 

U37P1 Y•OilltOl;)l INTO SIGMA PI . szos 8 

Y~( 1520) 38. Y•OilSZO, JP•3/2·1 1•0 

38 Y•Oil520) MASS IHEV) .......................................................... .. 

J~aH 
UJ~M 
UltiH 
Ul&H 

151'1.4 
H5 Ul/.2 

1520.0 
tsu.o 

z.o 
3.0 
•• o 

1!..0 

WATSON 
GAL TIER I 
ALMEIDA 
MUSGRAVE 

63 HBC 
t3 OBC 
t4 HBC 
65 HBC 

K-P ALL CHAI\hELS 
INVMU.-PJ 
INVMU·Pt • 
I NVM IS 1 GMA P II 

.......................................... 38 Y •OI 1520 t W lOTH I MEV I ............................................................. .. 

J38W 
U'J81N 

10.4 
19.0 

Z.o 
19.0 

WATSON ' 63 HBC 
MUS(;RAVE t5 1-iBC 

K-P UL cHuttELS 
INVHISIGHA PU 

............................................ )8 Y•Dil5ZUI PARTIAL DECAY MODES .......................................... .. 

U38Pl 
UUPZ 
JJ8PJ 

Y•Oil520J INTO IC.UR N 
Y•Oil5201 INTO SICMA PI 
Y•OI152tJI ..JNTO LAMBDA PI PI 

SllSll 
szos 8 
Sl8S as 8 

............................................. 38 Y•OilSZOJ BRANCHING RATIOS 

UlBIH 
J38~1 

UlBRZ 
JJttiiZ 

U181U 
UJ8R3 

Y•O(l52V1 INTO CKBAM. N)ITOTAL (Pll/tOTAL 
U.29J 0.035 WATSON 63 HSC K·P EL t CH EX 

Y•Oil52Q) l~TO hJGMA PIJ/TOTAL IPZJJJOTAL 
u .. 54b 0.061 WATSON 63 HBC K-P H SIGM .. PI 

Y•Oil52U) IrHO ILAM80A N PIJITOUL IPll/UlUL 
u.l6 0.02 WATSON U 1-iBC K·P TC LAM PI PI 

Y•OIIS201 INTO IKBAK NIIIStGMA PI} IP11/IP21 

7/66 

7/66 
7/66 
7/66 
7/66 

7/66 

7/66 

7166 
7/66 
7166 
7/66 

t/66 

7166 

7/66 

UJSR4 
'U38tl4 0.58 0.26 MUSGRAVE t5 HBC INVIIIIIC NtSIG PIJ 7/66 

U16R5 Y•OIUZUI HHO ISIGMA PIJ/ILAMSDA PI PIJ IP21/IPH 
UJ8U It,.!; 1.0 ARMENTERO 65 HBC J/66 

y~ ( 1670) 40 Y•Oiuro, JP•1/2-I I•O 
ALSO POSSJaLE TO INTERPRET AS SCAtTERING LENGTH EFFECT. 

40 V•OI16101 MASS IMEYI 

7166 UltOM 
U4CHI 

16au.o 
1610.0 

YUNG-CHAN E4 PBC 
BERLEY 65 HBC K-P TO LAIIO .. ETA 7/66 

........................ -..................... 40 Y•Oil6701 WIDTH IMEVI 

J40M' 
U40W 

zv.o 
18.0 

Ok LESS YUNG-CHAN tit P8C 
BERLEY e5 HBC 

............................................ 40 Y•OI16101 PARTIAL DECAY MODES 

U40Pl 
UltOPZ 

Y•Oil6701 INTO KBAR N 
V•Otl67V) INTO LAMtiCA E:TA 

.............................................. 40 Y•Oil6701 8RANCHING RATJOS 

SllSU 
S18SH 

U40Rl • Y•OIU71JJ I~TO IIKBAR NIILAM ETUJ/TOTAL .. Z 1PliP211lOTAL .. z 
U40R1 • o.046 BERLEY U HBC ' 

7/66 
7/66 

7166 

...... _ ••• E" r.: 

B 4 

y~ (1815) 3'1 Y•OiltllS, JP•5/2+1 1•0 

39 V•OI 18151 MASS I MEV) 

Ut9~ 1815.0 GALTIERI., 63 
un·M 181).0 BIRGE f:'5 HBC 
UHM l82v.O 5.0 T!HPP 66 tiBC 

K·P RWE 
IC.BAR ~,LAJII PI PI 
K·P Elt CH Ell 

39 Y •O 111i l !i) W 10 IH I MEV 1 .................................................................. .. 

Ul9W 
H9W 
U39w 

70.0 
60.0 
tt:..o >.0 

GAL TIERI 
BIRGE 
fRIPP 

n 
65 Hfi'C 
U f-ISC 

........................................... , 39 V•Oillll51 PARTIAL CECAY MODES 

U3'JP1 Y•OI l8li) INTO KBAR N 
.UHP2 Y•Oil8151 lNHl SICMA PI 
U39P3 Y•OilBhl INTO LAMSCA ETA 
Ji9Plt Y•OilBl~l INTO V•lll38SJ PI 

............................................... H Y•Oil815) BRANCHING RATIOS 

J39R1 
UJ9R1 
Ul9Rl 

Y•Oil8hl INTO IKSAK NI/TOTAL • 
0.8 GAL TIERI ·u 
0.70 , TRIPP 66 t-'BC 

Y•OI l8l'l) INTO CSIGMA Pll/TOTAL 

K-P A'IILE 
KBAR H,LAM FI Pl 
K•P EL, CH EX 

SllS17 
szos 8 
Sl8Sl4 
I.J41S 8 

IPU.'TOUL 
K•P A\\;E 
K·P Elt CH U 

IP2l1TCTAL J39R2 
U:59ft2 0.09 TRIPP 66 HBC tc·P lC SIGIIA PI 

UURl Y•Oil815) INTU ILAMtsOA ETAJITOTAL IPJ11lCUL 
J39M..3 0.01 'TRIPP. 66 HBC K-Ja TC Ufo'CA EU 

UHA.lt V•OU815l INTO IY•ll 1385} PIIITOTAL 
Jl9Rit 0 .. 20 O.OS BIAGE 65 Hilt K·P TC 'f•1 PI 
JJ9k4 O.U TRIPP 60 Hilt tc·P TC 't'•l PI 

y~ (2110). 
U41H 
UHH 
UHH 

uuw 
U\lW 
uuw 

2091.0 
.noo.o 
2120 .. 0 

24.0 
160.0 
a~t:,.o 

41 Y•OI2110t JP•l/2-l 1•0 

ltl Y•OI ZUOJ MASS IMEYJ ................................................................. ... 

•• o 
.iO.O 
zo.o 

BOCK 
COOL 
WOHL 

ltl. Y•OI21lOI WIDJH IME\1'1 

14.0 z.r..o SOCK 
COOL 
WOHL 

65 HBC 
66 CNTR 
t6 HBC 

H HSC 
66 CtHR 
U HAC 

INVMIIC N IPI)} 
IC.-P TtTAL 
K•P CH EX 

JNYMU N IPJ II 
tt-P TCTAL 
t<·P CH EX 

............................................. 41 Y•OIZ1101 PARTIAL DECAY MODES .................. - ........................... .. 

U'lolP1 
UHP2 

Y•OI211UI INTO KSAR N 
Y•lii211UI l~TO.SIGMA. PI 

511517 
szos 8 

........................................ -..... 41 Y•OIZllOl BRANCHING RATIOS 

U'lo1A.1 
JltlR1 
U41Rl 

Y•012l101 INTO IKBAR Nl/TOTAL IPU/TCTAL 
o.39 COOL 00 CNTR K-P TCTAL 
0.25 WOHL 66 HBC K-P CH EX 

Y 
* --(--2 ____ 3 ___ 4 ___ 0 ____ )----:~--:~:~~~::~-::~----~-~~:------------------------------
o EYIOENtf GUOO BUT NOT O~ERhHELMlNG. 

OMITTED FROM TABLE. 

't2 Y•OI2HOI MASS (MEV) 

U\2~ 2340.0 zo.o COOL 66 CNTR tt-P, D TOTAL 

............................................. 'tZ Y•OIZl ... O) WIDTH IMEYl 

Uft2W lO'l.O COOL 66 CNTR 

It~ Y•OI2340 l PARTIAL D.EtAY MODES 

U42P~ Y•OI234U} INTO KBAR N Sl1Sl7 

.............................................. ltZ Y•OI 23401 BRANCHING RATIOS 

Ult2Rl 
U42tl.l 

Y•OCZHOJ INTO IK8AR NI/TOTAL IPl )/TOTAL 
O .. lOl COOL 66 C~TR ASSI..IIING J-9/l ________________________________ .:. ........................................... _____ ... _____ ... ______ _: __ ..... ____ _ 

y~ ( 1385) 

UUM • 14 l ll81t.O 
uuH- • 93 uaz.o 
UltJM • ]8 ll8lt.O 
JUM • 1385.0. 
UUM . • . 1392.0 
UUMD • 106 1381.0 
UUM+ • 80 1384.0 
JU" • 1392.0 
UUM • ,. 138'1.0 
U\3H+ 154 ll7b.O 
UUM+ 110 1375.0 
JUr.+ bS9 1381.0 
UUM+ 1382.0 
UUM+ 1378 .. 0 
UUM• 221t 1316.0 
JUM- ZOO 1392.0 
UUM- 1086 138').3 
UUM- ll&4.0 
I.IUM.. 1389.0 

It) ·Y•llllaS, JP•3/2+J 1•1 

lt1 Y•lll385} MASS IMEYI ............................................................. .. 
I• ONLY UNSTARREO DATA ...... CAREFUL ATJEMPT$ .TO 
OBTAIN SEPARATE CHARGE-STATE IIASSES ...... ARE lJSEO.I 

3.0 

7d 
.d 
.d 
~d 
LO 
3d 
3d ... 
1.0 
5.0 
3d .. , 
l.S 
1.0 
•• o 

ALSTON 60 HBC +- K-P 1.15 BEVIC 
DAHL fl OBC • K•D 0.45 8EYIC 
MARTIN U HBC C• K20 P .98 IEV/C 
BERGE U HBC ... K-P •4•.85 UVIC 
COLLEY 62 PIC Q .... PI- PRP 2 .. eEV/C 
CURTIS 63 SPRK C PI-P 1,.5 8E'i'/C 
FOELSCHE 64 HBC + 
MUSGRAVE 65 HIC +-OPBAit P TO VUlt Y 
8AL lAY 65· HIC +- PBAR P JD YUR Y 
ELY U PBC • K-P 1.11 BE'i'/C 
COOPER U HllC + K-P 1.45 BEV/C 
HUWE 64 HBC + K•P 1-1.1 BEV/C 
ARMENTERO 65 HBt + K•P .9-1.2 BEV/C 
LONDON U ~BC • K-P 2 .. 21t BE'i'IC 
t:LY 61 P8C -
COOPER 64 HBC -
HUWE . t4 HBC -
ARMENTERO U HBC -
LONDON 66 H8C -

7166 
1/66 
7166 

7166 
7166 

1/66 

7166 

7/66 

1/66 
7/66 

7/66 
7166 
7/66 

7166 
7166 
7/66 

l/66 
7/66 

7166 

7/66 . 

7/66 

7166 
7166 

7166 

7166 

l' I 

~ 
~ 

l 
:l 
\f 

l 
I 
J 

1 
I 
I! 

j 



COD~ E:IJt-Nl:i CUIINfiTY tRRUR+ C.lt.ROR- REFERENCE YR TEC~ SIGN CD"I'ENTS - DATE 
A80Vt I:IACKGRCUf.til PUhCHEC 

N Af\Y SYMBDL lt-~.COLUMN b JNOICATES DATA JGNORfD 8'f AVERAGING PRCGRUS 

.................................... ~------ 43 Y•l- I ... Y•l +IF MASS Dl FFERENCE I MEV I .......................................... ... 

uuu o.o 6.0 LONDON 66 HBC +- LAMBDA 3 PI EVTS 7/66 

........................................................... 41 Y•lll3&51 WIDTH (MEVJ .............................................................. ..:. ............... ... 

UltH• 64.0 
Ult3W 40.0 
oJit3W 'zu.o 
U4HI 40.0 
U4h au.o 
Ultlli 30.0 
J431>J 30.0 
U43lol Jd.O 
UHW 26.0 
UftlW+ ltt:!.O 
Jft3lol+ ~1.0 

U4JW+ 46.~ 
Uftllrri+ 12.0 
U4lW- 66.0 
Jft.H{- 88.0 
U43W- 6('.0 
U4lW- 3d.O 

--------------------
U41Pl Y*lllllh I 
Uft3P2 Y•U138~1 

...... ------------------
oJHIH 
JURI 
U41Rl 
UftlRl 
J43Rl 
JHIU 

Y•lll3hl 
o.o4 
u.t4 
0.09 
U.l6~ 

u.oa 

UHM 1611~.0 
U41tM 1060.0 
JHM 166u.o 
J44M 164,.0 

45 .. 0 
40.0 
bl!.O 

ss.o 

I • ON()' UNSTARRED DATA ...... CAREFLL ATTEMPTS TO 
OSTAIJ'4 SEPARATE CHARGE•STATE ~IDTHS --ARE USEO.J 

ALSTON tO HBC 
DAHL 61 DBC -

OR lESS MARTIN 61 HSC O+ 
BERGE 61 HBC 

10.0 COLLEY 62 PBC c-
•• o CUR JJ S .. SPU C 
7.0 FOELSCHE tit HSC + 
9.0 MUSGRAVE 65 HBC +-0 
s.o SAL TAY t5 HBC ·-s.o ELY U PBC + 

10.0 COOPER 6't HBC .. 
J.O HUWE H H8C . 
3.0 ARHENTERO t5 HBC + 

10.0 ELY 61 PSC -
10.0 COOPER . 64 HBC -

7.0 HUWE H HBC -
J.O ARHENTERO t5 HBC -

4) hli1J1:151 PARTIAL DECAY MODES ----------------------
INfO LAMBCA PI sus 8 
INTO SICHA PI S20S 8 

4l Y•llll85J tiRANCHING RATIOS -----------------·-----
INTO IS IGMA PII/ILAHBOA PI I IP2H IPl) 

O.Oit BASTIEN 61 HBC +-
UK Lf)S ALSTO~ 62 HBC +-0 

0 .Olt HUWE 64 HBC 
O.OlS ARMENH:P.O 65 HSC 
0.06 LONDON 66 HSC + 

44 Y•ll l6bDI MASS I ME VI ........................... _ .................................................... ... 

10.0 

7.0 

ALEXANDER U HBC C- INVfllllAMtSIG PJI 
ALVAREZ t3 HBC 
SERLEY 64 HBC K-P TC L"' PIO 
LEVEQUE 6~ HBC + K-P TC \"-tl660 PI 

-H Y•U 1060 I W lOTH I ME VI ................................................................................ ... 

ALEXANDER 62 HBC 0- INVJIIUAH,SIG Pll 
lO.D .UVAREl U HBC 

7/66 
7/66 

7166 
7166 

7/66 
7/66 

BERI.EY H HSC K-P J(j LAfll FlO 1/66 

10.0 LEVEQUE 65 HBC + 7146 

......................................................... 44 Y•1116to0) PARTIAL DECAY MODES ..................................................... .. 

JHPl Y•U 166JI 
Ult4P2 Y•lll660 J 
U44PJ Y•lCl66UI 
J44Pft Y•lll66UI 
JHPS Y•U \b6UI 
U4HO Y•l( l66D J 
U44P1 Y•U 1660) 

U44Rl 
JHRl 
J441<1 
UH!tl 

UHRJ 
U441H 
:JHRJ 
JHIU 

U4U.S 
Uft4K') 
UHRS 

U\ltR6 
U44RO 

Uft41\1 
J44R7 

UltltRS 
Ult4A.S 
JHR8 

Ult4R'i 
U44M'I 

u44tt1o 
U44R1v 

Y•H166v) 
o.os 
u.t6 

"·' 
Y•lll66{1) 

0.32 
1.).09 
u.z 
u.o6 

Y•l0660 I 
0.27 
IJ.Z2 
0.25 

Y•~llbOUI 
O.l8 
0ol6 
U.i 

Y•li166VI 
o.ta 
u.zs 

Y•lll60·1 I 
o. -rs 

Y•liJ66U J 
U.4J 

Y•li1660I 
o.ao ... 

Y•11lb6UJ 
0.14 

Y•ll l66U I 
0.90 

Y•JI166U) 
0.8 

INTO KBAR N 
INTO LAMBDA PI 
INTO SIGMA P l 
JNTU LAMBDA PI PI 
HHO S lGMA PI PI 
INTO Y•lll3S5J PI 
INTO Y•OI14C51 PI 

44 Y•lll660) tiRANCHING RATIOS 

lfiTO IK8AR N )/TOTAL 
OR LESS" ALVAREZ 61 HBC 
Ort. HO!<.E tiASTlEN 2 63 HBC 
OR LESS LONDON t6 HBC 

INTO ILAH~DA PIIITOTAL 
ALVAREZ 63 HBC 

. OM LESS BASTIEN 2 U HBC 
OR LE.SS LONDON _ t6 H8C 

O.Db .SH4RT . 66 DBC 

INTO ISJGfo;A PIJ/TOTAL 
ALVAREZ U HBC 

0.06 BASHEN 2 63 HBC 
O.lS LONDON 66 HBC 

INTO I LAMdDA PI PI J/fOTAL 
ALVAREZ 61 HBC 

0.05 BASTIEN 2 63 HBC 
OF< LESS LONDON t6 HBC 

INTO I SIGMA PI PI JITOTAL 
ALVUfl t:3 HBC 

o.oo BASTIEN 2 fJ HBC 

i:'HO IY•Oil4Qj) Pli/TOTAL 
0.25 LONDON 66 .HBC 

I 'iTO (KSAR N 1/fl.\HBDA PI) 
OK MOFtE SMITH 63 HBC 

l~HO ISJGHA PllltLAMBOA PI) 
SMIJI.I 63 HBC 

).0 HUWE 64 HBC 

INTO ILAHI:!CA PI PIJJ(LAMBDA PIJ 
SMITH E1 HBC 

INTO IY•Oil4b5) PIJIISIGMA PI Pll 
0.10 0.16 EBERHARD t5 

INTO IY•OI H051 PIJIIY•IIUE!SI Pll 
DR MOI<E EBERHARD •• 

. 
+ 
c 
+ -

+ 

. 
0 
+ 

+ 

+ 

Sll511 
SIBS 8 
S2CS '8 
Sl8S 85 8 
S205 85 8 
U-435 8 
U37S tl 

IPU/IOTAI. 

CP21/TOTAL 

ASSUfoiiNG 

I P31/101Al 

IP-41/TOUL 

I P5 I ITO TAL 

IPl)JTOT.tl 

1Pl)JIP2J 

IPJIIIP21 

IP4IIIP2J 

IP7JJ(PSJ 

IP7J/IP6J 

7166 

7/66 
Rl•O.l5 7166 

116b 

7/66 

7166 

1166 

7166 

0 5 REFERENCES ON BARYON RESONANCES 

AI.ITHCII '\'R JCUIUl 'tCL. 

Yi; ( 1405) 
UH .tLTHFS II UI!CII:ATCII If! CCCf 

.JLSTtlN 61 PilL t U8 
'lfXANDE t4 PRL ! 441 
ALSHJN f2 CEll~ CCNF 111 
"\.:SUAVE t~ hC .3! 1!~ 
f"NClER 65 PAL H 22it 
ICifl t! Pill H n 
!UJIT t~ PA l!ti BlU 
ICITTEL U Pl 21 341 

+AUUEZ,f!EII .. .tRC,GCCt',GUZIANC, t IILRl 
. .fllf).IP.Cffletl.tlfflEISCH,JIIUflltSIIII Ttt //LIIL 
ULURUtfEIIJIC-LUZlttllCSUffLDt + 1/UL 
+PflfilfUS, + /ll!fli'Gti,CUtt,U,I"PCCL,SACLJY 
+F I !II, t~:fiAE filE fl, fl EL T Z Eft, ~EST GAlle, +//tANG, !NL 
J R IIIP . 1/CCLUfli!U 
+DA'hGUSSEII,S(O,U,FIIIUfiU, t IIMCtl1tl 
Ill II:JtTU, G CTTEII, I ~.tCfK 1/'llfNU 

PAPER NCT REfERRED TD IN DATA CIACS • 

I UH 
I UH 
I U!l 

U!l 
IJ U3l 

JJP un 
IJ'U3l 
tJP un 

G ! Ufi"'S• ! SfCt'I-ZCn /Jf'.C IJP U3l 

UTSCk !3 PR 131 224! 
UlTIERI f! Fl f 2Cjf 
.tlfli!EIOA f~ PL t; 2U 
Jllt.;!GPA'fE f:!5 P..C !~ '73!5 
ARfll!tNHit t! PL lti 33! 

f'. 8 \JlSOh, Ill ffiiRC-LUlUt II 0 TRIPP lflfll 
A I!UIUPC•UltUPI,, t'US!UihiiiC TIIIIPP//LIIL 
S P II. filE IU, G ft l YfiCH II CERN 
+PE 1fll E US t +II l I lll1 tt'JI't C lJh, U tiJI'PCCl, !ICUV 
AOEH£1110$, + 1/CEn,fo'ftr.ELBERG,SACUY 

IJP U:U 
C!f 
U!ll 
l.'!f 

JJP UH 

y~ ( 16 70} -------::--~::~~:~:~-:::~~:::~::·---=:::::::::=:=: 
.. UfiG-CHA f' CUfft.A CCNF I H! YLNG•(t'UC, U, IIUChttSUU, t /ICUI!~I I U"Cl 
URLEY t5 PRL B t~l +CC .. PICllY 1 HAPT,RAHfli,.SfCHIHll 1 • //lNL IJP U4C 

GALTlERI f:! Pl f 2Cjf: 
I!IIIGE t~ tTttEhS CONf 2,6 
TRIPP U f4fREU VAPHU 

I BUUPC·ULTJERJ,I 1-USUI",IIC UIPPIILRL JJ U!ti 
+El'ltllllf'US,ICUh.Jj,l[)UiftSIH]UfiU, t 1/I.Rl IJP U'n 
Iii C JJIPP lllilnlf .. CF CEPt.i DATI IJP U!IJ 

PAPEiil! NCT llfFEftREC TC 1,_. DIU CUCS. 

CHifiiBERL H PR 12! UCif Ct'U'BfRLAHtCPCWE,ItftfE,tcUn, + //LRL U3ti 
SCI:ICKSO f-4 Pit In .81!51 SOCUIISU,,U.~Ellltflltset-,WHLIGI/ .. ITUNLI U!fi 
tOlLEY f! t.:CfiL-U2l.t. 11-ESIS W Jt tiClLH IILAL U!ti 

v~-(-23-4-o)=======~~==~:~~~~~~~=~::====~=~:~===:::::::::=~:::::: 
CDCL U PRL H 122! +GUCCfliELLI~,IIl'CUtLEChTtCtlltLUNCBY,•IIBNL J U42 

.tLSTCN 
CUL 
JII.IIIJIN 
Ufit:E 
USTIEN 
ILY 
JLSTDN 
COLLEY 
CURT IS 
FCELSCH 
CCC PER 
t-UIIIE 
fliL!Giill'fE 
IR"'ENTlR 
fALl .I"¥ 
lUCCN 

6( PftL 5 52Cl +IIL'tUU,EUr:t-lllttHCt,C:fiAliJNC, + /ILfiL 
EJ Pill t 1•2 HCPUTZ,JI'IUEIII,I'U•UY,WHTE /ILRL 
U PRL 6 21!3 +UtFlt.E•,Ct~lhCIIISICYtS,.IVUYt + IIIINL,Ulf 
61 PilL t !!1 +U!lJU,CAt-L,fEPPC•lUZZitiCIIIZ, + /lUll 
61 PRL f: lC2 P SJ!liENtfl FEPRC•LUZli,A I" fiCSENfflll//Ul 
fl Pfll 1 HI +fUG,GICILtfU 1 FC"EU,HITE /lUll 
t2"Cfllh CCNF 311 +Al'OIIUtfURC-UJZll,ttCSUfELC, + IIUL 
f4 Pll 12! 19JC +GELFUC,UUH!EPG, + /ICCLUMB U,RUTCERS 
t! Pll 132 llll +CCFFU,fllf'IERtlEIIIWilliCiU II"'IC.. 
f~ CUI!U CCNF +lCPEl-CEPfRDe • 1/!Nl 
U PL E 3E!5 +FUTt-IJTt<,FRitfiU,Uli"UC, t /ICERfri,A,STII 
f4 IJCRL-112'H THSIS D C J(L\IE IIUL 
f~ l!IC !! 1H +PETfliUU, + /IUI'C: .. ,CE~htEP,JI'PCCL,SACLAV 
t~ Pl Jli 15 UI'EHUC!, + IICUh,~UDEL,SJCU'¥ 
f:5 PR HCLel021 +!JHk£1SS,HfT,CULWICJ,ICCPP, t 1/'YIU,lhl 
U PR 14! JC3" tRIL,!UJC!,UI'HCTC,GtLCUPC:,t 1/l!hltSl'CP 

QCJ~Tl;M NVBER DETERfliJP.ATIU! ~CT HfUflU TC Jp. CAU C.UCS. 

SHAFER f~ PRL 10 119 
HJFER fA Pll J!~ !l!ii: 
fliAU.-UD 6~ Pl 1C H~ 

J 8 SH.tFf:flt J J f!UPPAY, C C: t'U"'E /ILRL 
/JUL 

1/CfRN,UCL.I 
J ! !I·UU, C C H!.f 
E fliJU•uo, P If SCHUH 

I U~! 
U4! 
U4! 
U4! 
U43 

J U~! 
- U4! 

JP U-4! 
J U4! 

U43 
u•! 

JP U-4! 
u.-! 
u•1 
UH 

J u.-! 

JP U~! 
JP UA! 
JP Ult! 

------------------------------·-··---------·---·--·---··----·-------------
y f ( 16 6 0 ) . ----::--~:~~:::~-::::~:-:-::~--::==:~:~~:::~:=:=: 

llfXAI\.tf 62 CERP. CCNF !H AlE)U.CU,J.tCC!SrUUifLEISCh,tLLEII,+/ILPL 
llVIRfl 63 PRl lC! 18A +JlHOrHPIIC-LUllltHUU, t IILRl 
!ASTIENC H LCIIL-lC11~ THSIS P l EHrJH /ILRL 
5M JTH H ATHr.S CONF tl G I 5Jr1T.. IIUIL 
t-U!.E f:~ UCRL-11291 JI-IESlS 0 C HltE IILPL 
!UtlEY f~ CI.:UI CCNF I !E~ +CCHCU'YtHbt,IIIUI',STCr.EHU, + II!H 
EBERt-APD t! Pill 14 4H +!..,l'tEll'tiiC!S,SIEGAL,FICOECe t 1/llllt Ill 
LEVEQUE f:! PL If H + 1/SICU't,EP,GUSGCWriJI'FCCL,CXFrRTHC 
lCt.llCN H PI! U2 1034 tR.tl,!ll'tCS,UI'IIICTC,GCLUHIC:t+ II!H,SVCII 
S,-JRT U PRL CSUf!JI!IllfDI W .. S"AttT,A URNAN,G E KIL,.US,It P ELYIILRL 

PAPERS hCT REFEUEC TC Jt. DATI CIPCS. 
I!ISTIEN 1 I! REPUCEC l'f 81!11H 2.1 
tClt-£11! ARE !Fih-UIIIT't tUEPJIHHICr.!. HE PUITY 

DETERfiiUTICNS ... ERE Ar.C AB.CVE IRE NCT All IN AGREEMENT.I 

I UH 
I UU 
IJ u.-.-

u" u•• 
IJP UH 

I UH 
JP UH 
tJ u~• 

IJP U~lt 

eASTIENl f! PRL 1C IU 
T-lACH t~ FPL J J A1C 
f8ERHRC l:~ 8AP5 10 4H 

P l USTIE~t J P BERGE IILRL IJ Ult~ 
HHR-UOEhFPCt.SE,!CHEH,SU1ER,t IIUCU JP U4lt 
P EBEF .. .tPC /ILPL lJP l.l-4~ 

LH H PRL 11 ~~ Y Y LEE, C C HEtffl, p" W .. AIITU,.G IIWISC JP UH 



DATA ON BARYON RESONANCES 

COOt:: t:Vt:hl, 'UA~J HY I:~ROR+ LRROR- REfERENCE YR TECN SIGN C0fri',.ENT5 DUE 
A~0'/1: ijACXGRUUND PU~CHED 

* . ·------------------~---------------~----------------------------

y I { I 7 6 5) ... Y•lll160, JP•S/2-1 1•1 

4S Y•ill7b01 MASS IMEVI -----------------------------

10.0 
1o.o 
1o.o 
10.0 

GALliER! f3 OBC 
ARMENTERO 6S HBC 
BELL 1, 2 t6 CBC -
TRIPP t6 HBC 
UHLIG 66 HBC 

INVMIIt-PI 
.7/66 
7/66 
7/66 
7/66 

Ult'jM 
,,p.~flll 

U4')M 
U4')~ 

UltSM 
U\51'4 

llb5.0 
Ih;.o 
1160.0 
1760.0 
115').0 
1776.0 

APPIUlX. 
•• o SMART 66 CBC -

K-P TC '1'•1520 PI 
K-N TC Y•l520 PI 
K-P Eb CH EX 
SEVERAL CHUhELS 
K-N TCi LAfrl' FI- . 7/66 

-------------------- 4t5 Y •II J. 760 I ;,. lOTH I MEV I --------------------~--------

J451111 
Ult5-W 
U45W 
U4SW 
Jft5W 

t.o.J.O 
lOhO 
10.0 
9U.O 

129.0 

"Jct.,Pl Y•lt l76U) 
Uft)P2 Y•1tl76U) 
Ult'it'l Y•ll 176\J) 
Jlt5P4t Y•lll76ul 
J!t.,P~ ~·lll16ul 

10.0 
20.0 
20.0 
10.0 
16.0 

.GALTJERI U OBC C IMCI(-PI,K-P RVUE 
ARMENJERO 6$ HBC 0 lt-P JC '1'•1520 PI 
BELL 2 t6 OBC - K-N TO "f•1520 PI 
TRIPP 66 HBC C K-P ELt CH U1 
5MAR T 66' 08C -

ltS-·Y•ll17601 PARTIAL DECAY MODES 

INTO KBAR N 
INTO LAMBDA PI 
INT.O SIGMA PI 
I~TO Y•Ullt151 PI 
INfO '1'•0115201 PJ" 

tt5 Y•lll7bOI BRANCt<ING RATIOS 

Sll517 
·Sli:IS 9 I 

S20S 8, 
U43S 8 
lJlBS 8 

Jlt)H.l 
U!t5R1 
Ult5R1 

Y•UI16UI HHO IK~AH. NJITOTAL IPIJITCTAL 
0.6 CAL TIER I 63 H8C. 0 K-P R\IJE 
IJ.50 TRIPP t6 HBC C _K-P Et, CH E) 

Y•lC176VI INTO IK~AR NJIIRATES 1+2+lt+51 IPlllfPl+P2+Pit+PSJ 

7166 
7/66 
7166 
1/66 

7166 

Jlt5K2 
Uft.,Kl 0.52 0.09 UHLIG t6 HBC C K-P CH E.ll 7/66 

JltSRl 
J't5R3 
U45K1 

Y•Ul760J INTO ILAMt.IUA PlllrOTAL 
o.U TRIPP 
O.llt 0.02 SMART 

IP211TOTAL 
66 HBC 0 1<-P TC LAfrl' PI 
66 DBC - A5Sl."ING R1•0.5 

Ur.5H.It Y•ll17601 INTO IUHBCA PIJ/IRATES 1+2+4+51 IP21/1Pl+P2+P4+P51 
Jlt-.,1-tlt O.ll Ooil2 UHLIG 66 HBC 0 K-P TC LA)! PI 

U'tSH-5 
J4~R~ 

u~.,w.o 

UltSR6 

J~5R7 

Ult~l\ I 

Y•H1760I INTO ISIGMA PII/TOTAL lPJJIJOTAL 
u.UJ OR LESS TRIPP .66 HBC 0 K-P TO SIGH PI 

Y•lll76\JI INTO ISIGMA PIJIIRATE5 l+2H+!I 
0.16 UR LESS UHLIG t6 HBC 

Y•ll176ul ~~to IY•lfl38SI+PII/TOTAL 
tJ.10 t . TRIPP H HBC 

I P31 It P 1+P2+Pit+P51 
0 K-P TC SJGfliA PI 

I Piti/TCT AL 
C K-P 10 '1'•1385 PI 

J't~Md Y•Hl76vl INfO IY•li1385J+Pli/IRATES 1+2+4+'il IP4-I/IPI+P2+Pit+PSI 
Jlt')Kd U.l) O.Q!J UHLIG 66 HBC 0 K-P TC '1•1385 PI 

J't5R'I Y•ll116tll INTO IY•OI 1520I+PII/TOUL I PSI/TOTAL 
H5M9 0.15 O.Qj ARMENTERO 65 HBC K-P TC '1'•1520 PI 

U\5Ml0 
H5~1U 

'1'•1117601 INTO IY•OI 15201+PIIIIRATES 1+2+1j+5J IP!ti/IP1+P2+Pit+P5) 
0.11 0.02 UHLIG 66 HBC 0 K7P TC Y•l520 PI 

• 

v r--i-i_9_i_5_) ____ ::--::::::::;~::~-~::~::~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
PBAR P TO YeAR Y 

7166 
7/66 

7166 

716~ 

7/66 

7/66 

7166 

7/66 

7/66 

H6M 
U\6M 

l94tl.o 
1'115.0 

9.0 
20.0 

BOCK 
COOL 

65 HBC 
~6 CNTR K:--P, a· TOTAL 7166 

4t6 Y*H 191~1 WIDTH I MEV I 

20.0 36.0 BOCK 65 HBC ·u46~rr< 
Ult6W 

]6.0 
6.,.0 COOL H CNTR 7/66 

-------------------- 46 Y•lll9151 iJARTIAt. OECAY_MOOES 

U46PI Y•U19l'lJ INTO KBAR n 
IJ~bPl Y•lll91SI INTO LAM80A PI 
:JU.Pl Y•lll9hl trHO KBAR N Pl 

SllS11 
SUIS B 
SUS17S 8 

46 Y•lll915)"tsRA"iCHlNG RATIOS 

Jft6Rl 
Ult6Rl 

Ult6R2 
Jlt6R2 

Y•lll9hl INfO IKBAK NJIJOTAL 
V~lOi COOL• 

Y•lll9l'l1 INTO (LAMBDA Pli/TOTAL 
0.12 O.Q8 SHARf 

I Pli/TClT AL 
H CNTR ASSLJriiiNG "J•5/2 

IPZHTOTAL 
66 OBC . - ASS\.JriiiNG R1•0.10 

--------------------------------------------------------------------------------
47 Y-e112035, JP•l/2•1 1•1 yf (2035) 
47 Y•ll20351 MASS IMEVI -----------------------------

UUM 
UHM 
UHM 

HlW 
UHW 
U\f\oj 

U!t7Pl 
IJ\7Pl 
JHP3 

U\lltl 
UURl 
U47Rl 

2022.0 
20~u.o 
2030.0 

l.ZO.O 
150.0 
170.0 

zo.u 
20.0 
20.U 

6LANPIED 
COOL 
WOHL 

~1 '1'•112035) WIDTH IMEVJ 

20.0 BLANPlEO 
COOL 
WOHL 

t5 CNTR C GAfo'JriiA P TO tc+ Y• 
H C:NTR C K-P TCTAL 
66 HBC 0 K-P TC Uf' FlO 

t5 CNTR 0 GAMMA P TC I'+ Y• 
t6 CNTR 0 K-P TOTAL 
f6 HBC t K-P lC LAlli PIO 

lt1 '1'•1120151 PARTIAL DECAY MODES 

Y•li203SJ I•'HO K!!AR N 
Y•J.I20J,I INTO LAHBGA PI 
Y•li203')) I~TO SIGMA PI 

Sll511 
Sl8S 9 
szos 8 

47 Y•li201SI tliUNCHING RATIOS 

'f•U20l'll INTO IKBAR. NI/TOTAL CPli/TOTAL 
0.155 COOL t6 CNTR C K-P TGTAL 
Uo25 WOHL f6 HBC C lt-P CH E.ll 

Y •11 203'i) INTO I LAMHOA P II/JOT AL CP211TOTAL 

7/66 

7166 

7/66 
7166 

7/66 
7/66 

7/66 
7166 

Uft7K2 
Uit7R2 0.16 WOHL H HBC C AS5VING Rl•0.25 7/66 

::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::: 

B 6 

Yf (2260) 4t8 Y•112260, Jp.. I l•l 
tVIOENCE GUOO BUT NOT O'vER'-HElJriiiNG. 
OM UTED fROM TABLE. 

ltd Y•ll22601 MASS IMEVJ 

U't8M • 221t~.O BLANPIEO 
. BOCK 

COOL 

65 CNTR 
~5 HBC 
t6 CNTII: 

GAMMA P TC ¥• Y• 
PBU P TO YBU Y 
IC-P, 0 TOTAl 

UUM • 2299.0 b.O 
zu.o U'tSM 22£0.0 

Ultts"W 
JltBW 
U48W 

U48Pl 
Ult81'1 

1~0.0 

21.0 
1130.0 

48 Y•lll260) WIDTH IMEVI 

17.0 21.0 
BLANP lED 
BOCK 
COOL 

~5 CfOR> 
65 HBC 
t6 CNTR 

48 Y•1122b0) PARTIAL DECAY MODES 

Y•1U26UJ HHO K8AR N 
Y•lll260) INTO Kt!AR N PI 

511Sl7 
Sl1Sl7S 8 

-------------------- 48 Y•ll2260J BI<ANCHJNG RATIOS 

UltBR.l 
Jlt!Htl 

Y•li226U) JNrO iKHR NIITUTAL 
u.l4 COOL 

1Pli/TC1Al 
66 CNTR ASSLI'ING J•9/2 

a* CI530) 
49. Xl•1/21 1~30, JP•3/2+) 1•112 

49 X 1•1/21153C) HA SS I ME VJ ----------·---------------

Uft9M 
Jft9M 
Jlt'1H­
Uit9~0 

152-1.0 
15]l.Q 
1S3~. 7 
1~<!3~ 1 

1• ONLY UNSolARRED OAJA -- CAREFI.Jl ATTEI"PTS· TO 
OIHAIN S!;PARATE CHARGE-STATE I'AS~E5 --litE USE0.1 

5.0 
2.0 
3.2 ... 

PJERROU 
8A01ER 
LONDON 
LONDON 

t2 HBC C-
64 HBC 0-
66 t1BC -
U HBC C 

--------------.------ •4'-j X l• (-)-X J•l 0 J MASS Dl FF ERENCE I ~E VI ---------------

U4'i10 
Uft90 
:JHD. 

... 
7.0 
2.0 

2.) 
•• u 
3.2 

PJERROU 
LONDON 
MERRILL 

t5 Ht\C C-
t6 HBC 0- SEE I"ASS CAllOS 
66 t-tsc o-

--------------------- 4t9 J(l•l/21153CI WIDTH IMEVI --------------------.------

:J49W 
U~9W 

Ult91t1 

1.0. 
•• 5 
7.0 

2.0 
3.5 
7.0 

SCHLEIN 
LONDON 
BEftGE 

6) HBC 0 
66 HBC C 
66 t-6C C 

-------------------- 49 X l•l/2( 1530 I PARTIAL DECAY )IQOE ~ 

U~9Pl ll.1•1121l5301 INTO XI PI ·s22s 8 

a* (1705) 51 Xl•l/21170,, JP• ) 1•112 
t:V IOENCi; 1\IUT CUMPHLING. OMI rTEO FRO I' TABLE. 

!»I Xl•l/2111051 MASS IMEV) 

J51M 1/0.,.0 APPI<OX SMITH 65 HBC 0- IN~MOIPI tlA)IIIJ 

-------------------- 51 Xl•1/21 170'll WIDTH (MEVJ --------------------------· 

J'HW 20.0 APPKOX SMITH 65 HBC 0- INVJriii)JPI,L.AI'ItJ 

-------------------- H Xl•li211J05J PUTJAL OEC.o\Y ~ODES ------------------

JS1 P1 
USlPZ 

Xl•112( l70,J INTO Xl PI 
Xl•lllll7051 INTU LAMBDA KBAR 

S225 8 
Sl8Sll 

a* (1820) 50 Xl•l/211820, JP• J 1•1/2 

50 XI•1/211820J MASS IMEVJ --·-----------------------

usoM· • 111o.o HALSJEJNS 63 F8C 0- INVMOII- PI+,OI 
J>OM 18l7.0 7.0 

•• o 
SMITH 1 65 HBC 0• JNVJrllllAM lt-,01 

U')OM lBllt.O BAOJEW. . t5 t-IBC C I NV)! CLAM KO) 

;J,OW 
u;ow 
U50~ 

so.o 
1.!.0 
30.0 

SO Xl•l/21 1820) WIDTH I ME VI -------------------·---·---

•• o 
7.0 

U~ LESS t-IALSTEIN5 63 FBC 0- IN~MOI- Pl+tOI 
BADIER t5 HBC C INVM(UJII ICOI 
SHITH 2 t5 tiSC C- INVMILAM K-,OJ 

-------------------- 50 Xl•112( 18201 PARTIAL DECAY JriiODES ------------------

U50Pl XI•1/21U201 INTO LAMBDA KBAR S185ll 
J50P2 XI•Il820J INTO XI PI S22S 8 
U50P3 XJ•I182UJ INTO Xl•1121l!t301 PI U495 8 
U50P4 .11l•ll821JI INTO XI PI PI IXJ PI NOT XJ•Il53t)) 5225 BS 8 

-------------------- 50 Xl•l/21 182C1 B~NCHING KATIOS 

U50Rl 
U50Rl • 
J50Al • 

U50R2 
J50R2 
U5DR2 • 

U50R3 
u;OR3 
U50R3 • 

U50K4 
U50R4 
U50R4 

Xl•.l/2118201 INTO ILAM8CA J(8ARJ/TOTAL CPU/TOTAL 
LARGE BADIER tS H8C 
LAII.GE SMITH 2 65 HBC 

XJ•l/21 18201 INTO lXI PI J/CLAM60A KBARJ IP21/IP1J 
0.20 0.20 SADlER 65 HBC 

SMALL SMITH 2- 65 t!8C IF ).1•1913 EXIST 

XI•1/Zl18201 INTO IXI•I15301 PIJ/ILAM K8AR1 (P3J/1Pll 
0.26 0.13 SMITH I 65 H8C 

S"'ALL BAOlER 65 HBC 

Xl•1/21lB201 INTO lXI PI PIIICLAM804 KBAR) IPiti/IPll 
0.1 OR MORE SMITH 1 65 HBC 

SMAll BADJER 65 HBC 

--------------------------------------------------------------------------------
aiF(i-93-3")"--:~--:~:~~~;~~~~:-:::----~-~=~:--------------------------

.,2 Xl•l/21 19331 MASS IMEVJ 

U52M 1931.0 16.0 SAO JEll: t5 t16C C INVMUJ• PHJ 

-------------------- 52 Xl•l/2119331 WIDTH IMEVJ 

U52W uo.o 35.0 BAOIER l5 HBC C INVM()I- PI+J 

52 Xl•l/2119331 PARTIAL DECAY I'OOES 

U'iZPI 
U52f'2 

.111•11211'i33) INTO XI .PI 

.lll•liZil~illl INTO_ LAMBDA KBAR 
S22S 8 
S18Sll 

----------------------------------------------------------.. ------------------------------------------------------------------------------------------------

7/66 

7166 

7/66 

7/66 
7166 

7/66 
7/66 
7/66 

7166 
7/66 

7166 
7166 

7166 
7/66 

7/66. 

7166 

! 
I 
I 

I 
~ 
'\ 

I 
t\ 
\ 

\ ,, 
\' 
\ 
" ~ 

.. 1 

i 

I 
I 
! 
1 
il 

il t; 

~ 
J 

1 



B 7 
REFERENCES ON BARYON RESONANCES 

II UI!CUTCftiU CODE 

yf (1765) 
GALTJERI e~ PL f 2'ie A Boiiii!UC•GJLTUIIttA HUS$.11NtfiD TRJPPI/Litl IJ Uo\IJ 

.tRMENTER 
I!HL 1 
BELL 2 
TRIPP 
\/HUG 
~1'41ftT 

t!5 PL 1'f !!8 All.-EUERC!t + 1/CUfri,HUCELBUG,SJCUY IJP U4! 
fi! Pltl U 2d R 8 !ELL, II W UfiGE, Y-l Ut-., P 1 PU /IU:L IJP Uo\5 
U UCPL-U4i3e H<ESJS A 8 ULL IILRL IJP U45 
U fo\IIIEU UPOhA II [I lfiiPP //ftEVIEW CF CEIIN UU IJP U41! 
H, PP:l C SUI!Jit11EDI +CHUlTOtCD~CCN, CiLJSSfft,+//ft.tltYUNCtUSNRL IJ Uo\IJ 
l:6 PRL I H:B,tlTEDt W P !URl,.l UUU,G E tlllPUS,ft P ELYI/LJIL JJP Uo\! 

PAPUI! NCl fiEFEfi:RED fC U OU.t CUtS. j'' ·. 
UftECUF!CJIS OF lt-LIC U .tttt I!HL U Pf!PECTIUll.t 

'f'CCt' H UHH CONF 2E4j .G 8 YCCH . 1/JI,UYUht IJ Uo\! 
UPU f! ,n,.U! CONF 21if +flY,IIIlP\.IS,IIEU·n,LCUIE,Sit·CUJUt • 1/LRL IJP Uo\! 

----------------·---------·-----·-···----·----------------------* --------------------------------------------
y 1 ( 1915) •• ••tum. ~·· 1 1•1 --------;--------

eou 
CtCL 
!Ill Jill 

H PL 11 H6 
U Pill 16 122f 
H Pftl I!Ul!fllllEDI . 

etlihPIED fl5 PPL 14 141 
CCCL H Pill Jf 122f 
til:! .. l U Pftl 11 101 

+CCOPU,FfiUCH,IIUSCN-. + 1/CfRNtSACL·n 1 UU 
+GUCCPfllltKlCIIitUCN11CtLS.LUNtiY.+III!Nl I U46 
W J11 SI'JfiT,J UIIJcJN,C £ UltiiUStll P ELYI/Ul IJP U41: 

+GRU:Nf!ERC 9 HUGH£S.ICITCHitriG•LU.+/ /YALfC CUI U41 
+GUtoEur.ncu,ucnrc,tl,tUNti!IY,+IJ!NL 1 .U4l 
C G 11C~L, f 1 SCHJTZ, Ill L SUVENSC!" 1/Utl IJP U4l 

QlJUliJIII hlPBEit DElERfiiNATICfri ftCl Jtfffttllft TC Jh UlJ UttOS. 

S,.JRT H PIU C!LB,.ltTED) W fll SPUT,J UIIJriJN,G E ULfliU$,11 P ELY/lUll IJP U41 ______________ .,. __________ .;;. _____ .., __ ...................... ----·-·--:---------* -----------------------------------'-·---------------
y I ( 2 2 60 ) •. ••1122f0; JF• I 1•1 . ---------------

f!UNPI£0 1:5 PRl 1'1 141 +GREEhi!EIIC,ttUG~ES,IUTCt;JP.C, + //YAUCCUI U4f 
UlCK 1:! PL Jl 1fl: +CCC!Pfll,fiiUCti,ICIP.SUt + 1/CUN,UCLJY UU 
CCDL U Pill 16 122f +6UCCIIIEUI,1C'tCU,UDNTICtlltlUHDI'f't+II!!Nl I UU 

-------------------------------------------------------·-·-------· * ----------------------------·---------~------------------a ( 1530) 4'9 Jt•1J2CH30, JP~J/2+1 1•1/2 ------------

PJERIICU 
!ctlf IN 
UCUR 
PJERRDU 

.LCP.DCN 
UII:Gf 
~URILL 

62 PRL 9 114 +FIIOISE,SCM.IJN,.SUTEII:,SlCRK,TtCHO .1/UCLJ 
t! PRL 11 U1 +UIIIICN't,PJlUCUtSUTU,SU:IIIltliCHC 1/l'CU 
1:4 DUBNA I 5'9! +DEfliCLUJC,GCLUEIIGt + 1/IP,SACLJY,JMSTII 
1:5 PRL 14 215 +!CHUifri,!UtEII,SfiiTH,SlCIIICtliCHD IIUCLJ 

.H Pll H! IC34 +Ul,!JfiiiCStU,f'CTC,CCLUfiiGt+ /IUL,S'tCII 
H Pit UCCEPllCI. HBEII .. .tftO,..,U!UIUl,flfUfU,!-SH .. FU,• IIUl 
U \..CRL-11:455 l"'fSIS D k JffFIRILL 1/LIIL 

P.tPfR! f((t IIEftllfiEC TC lP. UU CUtS. 
ILCP.CCN 66 IIEPUCU I!!ERT.tNZJ 62.) 
CSUF£11 H I! J JP llfttFI'IP.UIO~) 

I U4t 
IJP U4. 

1 u~• 

••• IJ u~~ 
I U4. 
J' U49 

BEIIUNU f2 Pill 9 HC 
H.tfER H Pll 1'2 fl!!l 

+fiiUSU,CU .. CUY, .. JIIl,JII1TUit4 1/I!!NL,SYCII: I u.-t< 
!!LTlU-S~IfflltUH:SfYtJoUFUY,Sf'lllt /lllll JP U4t< 

--------------------------------·-------------------·-·---------------------· * -----------------------------------------a ( 170 5) 51 U•l"lllC5o JP• • I 1•111 ------------

H Jtl"fH CCflf 251 G .t !fiiiTh J ! LlfriDSEY /lUlL I U5l 

-------------------------------------------------------------·----- * --------------------------------------------------------a ( I 8 2 0) •• xl•ll211020o ••• I 1•111 -------------

t+ALSTHN 1:! S lEN" CCNF 113 
SMI1H I I!~ PRL 14 2~ 
UttER l:~ Pl U 111 
S~llH 2 f! UJ.U$ CCINF 251 

HJlSlEINSLIO,+I/!!tiiGU 1 CEIIP.,EP 1 RTHF,UNICCL I U5C 
+li~D!l't,!l:lTU-!HUfii,JIUIIUY /lllll IJP U~C 
+CflfCUIN,CClt!UG, + 1/fP,SACL.IY,.tfiiSTII I U5C 
G A SlriT .. , J S LUCSEY IlLII:.\. U~C 

---·----------------------------------------·------------------* ---------------------------------------------------------a ( 1933) 52 >1•11211933, JP• I 1•112 ----------

UCIER 1:! Pl U 111 ______________ ._ ______________ .......... ----·----·----·--------------
-----------·---·-------------·-----·---·---·-------------------------



Notes on Stable Particles (UCRL0:8030, Aug. 1966) 

Charg.ed pion lifetime (Rqos, April 1966) 

The recent precision measurements by ECKHAUSE+ 65 and KINSEY+ 
' 66 are in disagreement with older data and in violent disagreement with each 

other. As long as the reason for this situation is not understood we choose 
to tabulate a slight modification of the value of Eckhauset (which is interme­
diate between the old value and the value of Kinsey+); The modification 
arises from discussions with Siegel (of Eckhauset) on the systematic error 
introduced by a given choice of early cutoff time,. and it amounts to increasing 
the value of Eckhause+.by 0.01 nsec and doubling the error. (We have modi_; -
fied only the table, not the data card.) 

Charged pion branching ratio into 1r
0 ev (Roos, April 1966) 

The Depommier+ value has not been combined with earlier values. 
because of a systematic error, which ha.s been taken into account by 
Depommier+ in their present evaluation, but which has been neglected by all 
groups previously (V. Soergel, private communication). This procedure may 
further be justified by the fact that the weighted mean ( WM) of all other meas­
urements has a larger error than the single measurement by DEPOMMIER+ 
66 (D), and that the possible bias is consistent with zero, i.e., 

W M - D = ( 0. 04 5 ± 0. 14) 10-8 . 

• 

Neutral pion lifetime (Roos, April 1966) 

Si11ce th~ group of emulsion measurements disagree largely with the 
two much shorter lifetimes by VON DARDEL+ 63 and by BELLETTINI+ 65 
(who used different counter techniques), we have taken this as and indication 
that the emulsion measurements perhaps d.efine only an upper limit. The 
table lists the weighted, scaled mean of the values of VON DARDEL+ 63 and 
BELLETTINI+ 65. 

Eta decay into neutrals (Price, Barbaro-Galtieri, Aug. 1966) 

In HBC and DBC experiments reporting the mode Y1- 31T0 , the mode 
11- 1r

0 2'{ is also included (as well as the mode 11- 21T 0 '{, if it exists). Since 
the detection effic.iencie s are different fo·r. the various modes, one may not 
merely substitute the combined rate ( 31T 0 + 1r 0 2'{) for the reported 31T 0 rate 
in these experiments. MULLER+ 63 (DBC) state that their detection effi­
ciency per y ray is about the same regardless of the mode of decay ( 31T0 or 
1T 0 2'{). CRAWFORD2 66 (HBC) has shown that the same is true for the HBC 
experiments listed. Thus for all these experirucnts (assuming 11- 21T0 '{ to 
be equal to zero) 

31T0 = 31T0 X true reported 
1 ( 1) 



an.d 
;r0 2 = 3;r0 X '{true reported 

where 
r = ;ro2y 

3;ro 

r 
4 , 

1+6r: 
{2) 

CRAWFORD2 gives values for 3;r0 /;r+;r-;r0 , using (1) and assuming r=L79± 
0.58, from DIGIUGNO+ 66 (CNTR). In our programs we have used the for­
mulas ( 1) and ( 2) for these experiments, with the parameter "r" determined 
by the overall fit. The errors of the DIGIUGNO+ 66 experiment have been 
increased by ·a factor 2 to take into account possible systematic errors, as 
suggested by the authors. This has been done because this experiment 

(a) does not agree with GRUNHAUS 66 and WAHLIG 66, and 
(b) reduces the 3;r0 j;r+;r-;r0 ratio even further below the "natural" value of 

3/2. . 
It is hoped that this disagreement will be discus~ed at the August 1966 
Berkeley Conference. 

Lambda lifetime (Barbaro-Galtieri, ·Aug. 1966) 

There is a large disagreement between various· ~xperiments, so a 
Gaussian ideogram of the decay rates would show two peaks for this distri­
bution. We have neglected all mea~urements earlier than 1961. (They have 
relatively large errors and dilute X . )" For the moment, we have chosen to 
neglect all unpublished measurements, except for those reported in theses. 
We are then left with 10 determinations of the lambda lifetime • 

• 
The five hydrogen bubble chamber measurements agree with each 

other (no "east-west effect"). The four (HeBC, PBC or FBC) bubble chamber 
measurements do not agree b~tween themselves, and the same is.true for the 
two spark chamber measurements.. At present. we have no criteria to choose 
between the two peaks, so we quote the weighted average, with an error 
multiplied by the scale factor (S = 1.6). This is a temporary and surely 
inadequate solution. 
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Notes on Meson Resonances (UCRL-8030, Aug. 1966} 

The K( 725) (Lynch, Rosenfeld, Aug. 1966} 

We are oeginning to think that K 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 it in the sought-for channel 
and found instead a small K'IT peak near 725 MeV in some other channel. 

Like flying ·saucers, the K will be hard either to confirm or deny . 
. We should collect all the data 'we can at the Berkeley Conference and then 
compile them. 

We pave stopped punching data cards, although, out of inertia, a few 
up-to-;date ~,nes have been added to the deck. 

Below are some partially documented notes from our Kappa dossier. 

The K was first reported at LRL by ALEXANDER+ 62 and MILLER+ 
63 in the reaction 1.5- to 2.4 -GeV /c 'IT- p -+~-'IT ~0 • As more of these events 
have been accumulated by the same group, the effect has diminished, and this 
experiment no longer has significant evidence for the K, 

1 _ 

The second experiPlent to report the K was that of WOJCICKI+ 63, 
who studied about 4000 events of the reaction K-p -+ K 0 'IT+ p. In agreement 
with the original K evidence, their K had a mass of 723 ± 3 MeV and a Vllidth 
of <12 MeV. Wojcicki's large.st effect was at 1.08 BeV/c. The CERN­
SACLAY K- collaboration2 has more data than Wojcicki at this ·momentum, 
and they see a valley in the K region, thus washing out Wojcicki's effect. 
They do, however, report evidence for K when the beam is tuned below the 
K* threshold. 

A comparable experiment at LRL3 at the same momenta as the CERN 
experiment sees no evidence for the K either above or below the K* threshold. 

Furthermore, more than 10 000 events of the types K -p -+ K-p'!T 0 and 
K-n'!T + have now been examii}ed at LRL in the same film as Wojcicki used, 
and no significant K' effect is observed. 4 This same reaction has been studied 
at LRL at higher momenta, and again in 8000 events from 2.1 to 2. 7 BeV /c 
no K is observed. 5 

- 6 
The K was also reported by London et al. in 413 events of the reac-

tion 2.0-GeV /c K -p-+ :E:'ITK. The K that they saw was at 730 MeV and <15 MeV 
wide. Recent data at UCLA 7 at a nearby momentum (2.0 rather than 2.24 
GeV /c) finds no evidence in this reaction for a resonance at 725 MeV. (They 
do have a peak at 700 MeV, however.) 

A fourth exP,eriment to report the K was a CERN experiment of 
Ferra-Luzzi et al. 8 who saw an effect in the reaction K+p-+ NK'!T'!T'IT. This K 

was at 725· MeV and had a width of about 40 MeV. This effect was found in 
the 3-BeV~c data, but was absent in the 3.5-GeV/c data. An experiment at 
Wisconsin at 3.6 GeV/c with three times as many events as the CERN 
experiment also saw no evidence for a K. 



~ 

Evidence for the K was reported by KIM 65 in the reaction tr·p- K 0 Arr 0 • 

An LRL experiment 1 with more events does not see a significant peak at the 
K mass. 

There have also been other experiments that have looked for the K. 

The CERN K+ groupiO looked for the K below K* threshold in the reaction 
K+p- K 0 rr+p, and saw none. In the reaction K·p- KNrrtr, Wojcicki et al. 11 
see a smaU K effect at 725 MeV. Other large experiments5, 7, 12 (all at 
hi"gher momentum) see no effect at 725 MeV. 

The K seems dead; long live the K. 

1. Lynn Hardy (Ph. D. thesis), UCRL·16788, July 1966. 
2. Riccardo Levi ·Setti (Chicago), private communication. 
3. George Kalmus (LRL), private communication. 
4. Gerald Lynch (LRL), private communication. 
5. Jeremy Friedman (LRL), private communication. 
6. G .. W. London et al., Phys. Rev. 143, 1034 ( 1966), includes the data 

of CONNOLLY+ 63. -
7. Philip Dauber (UCLA), private communication. 
8. Massimiliano Ferro ·Luzzi et al., Phys. Letters 12, 255 ( 1964). 
9. William D. Walker (reported at Athens, 1965). -

10. Victor Henri (CERN), private communication. 
11. Stanley G. Wojcicki et al., Phys. Rev. 135, B495 (1964). 
12. Morris Pripstein (LRL), private communiCation. 

KK1- rm (Rosenfeld, Aug. 1966) 

Th; I = 1 KK enhancement has been seen only in pp annihilations, 
where no rJtr mass spectra are known to us. There are rJtr spectra in tr·p 
interactions [see Alitti et al., Phys. Letters 15. 69 ( 1965)], but there the 
total production of KK 1 is ~3 IJ.b at 3.1 GeV/c [see Ric;:hard I. Hess (Ph. D. 
Thesis, UCRL-16832, June 1966), submitted Aug. 1966 to Phys. Rev. 
Letters]. 

........... 
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Notes on Baryon Resonances (UCRL-8030, Aug. 1966) 

Mass and width assignments for the lowest eight N):c, s (Rosenfeld, Aug. 66) 

The M and r values were assigned by inspection of the Argand dia­
grams of BAREYRE+ 65, as drawn in the attached Fig. 1. We chose the 
solutions of Bareyre et al. merely because they gave complete sets of phase 
shifts for all eight probable resonances. Other analyses do not necessarily 
agree, and in fact the S-wave amplitudes may not resonate at all! .. 

We looked at Fig. 1 and tried to choose a value of M for which the 
amplitude was changing fast and seemed to be half-way arounq a roughly cir­
cular trajectory. We chose I"/2 at a place where the "velocity" seems to 
have dropped to 1/2. · · 

The basis for this criterion-is the following: If the trajectory is 
simply the pure Breit-Wigner reso~ant circle, 

1 
T =~, 

€-1 

where E = (M-E)/tr/2), it is simple to show that its "velocity" is 

-ld T j-
d€ -

1 
= Im(T), 

1+€2 

( 1) 

(2, 
• 

and so should be a maximum at the top, and should fall to 1/2 by one half­
width away from resonance. A fair example of (2) is the l:l. (1236, P

33
) tra­

jectory, which seems to behave as predicted up to about 1260 MeV. 

In general a resonance will be superimposed on a "slowly varying" 
background amplitude b, and will have the form 

2i6b 
T = b + ..;;.x;..-..;;.e__,.._ 

€-1 
2i6 

where x~ 1 is the elasticity, and e b is the result of background, and 
rotates the resonant circle so as to keep it within the unitarity circle. 
Despite these complications, the velocity equation (2) will still be 

-I dT I= X 
(1"€ 1:7. 

( 1') 

(2') 

Hence the maximum velocity seems to be a simple local criterion for 
choosing the mass of a resonance; for a single Breit-Wigner resonance it is 
actually correct, for two adjacent coupled resonances it is not correct (in 
fact inspection of Fig. 1 shows an indeterminancy of::::: 100 MeV in several 
cases), but it is still a useful extra criterion to weigh into the choice, and 
has the advantage that one. can read off an arbitrary answer without under­
standing the assumptions that go into a complicated fit. 



5
11 

531. 

. 5 11 

lm T 

/.1444 
, 1390 

./1363 
1320 ReT 

p11'D13 Im T . F 
15

, D 
15 

Im T 

F,5\.­, 
" " 1716t 0,5 

1138.{-

Solutions of Bareyre et al. to !-spin 1/2 resonant partial 
waves. The crosses show the amplitudes and errors coznputed 
from the data at various energies. The smooth connecting lines 
are guesses. 

lm Ill Im (TJ 

:1 ,a~· ..... , ..... ,..... 1 
rJ~r~.ct•t / 4 •1,~cf·t~r~:\t•t .e.:ct•'l 

531 

1603 
ReT 

MUD· 88tH 

!U-1 4 

Re ( T I 

ll. ( -1688, '12-1 -ll. means I•% · 
Im ( T I 

A ( 12 31, 3/2 + I 
lm IT) 

' 
Ma .. ol•p '''""' (MioV) 

lm (l) 

·~ (-1550 ••• 111 5 
2 . 

N~ 1-1400, 112 +1••• N~(ISIB,\-1. ·N~2 (1688, ,,2+1 ••• No12 (-1688,'12-l 

MUB·8801-A 

·The smooth guessed curves above are replotted with the 
actual calculated amplitudes replaced by lia·tch marks interpolated 
every 10 MeV. Fo.r a resonance they should be spaced proper­
tionally to Im( T) = ( 1. + E2) -1. The !-spin 3/2 resonant partial 
waves have been added at the· top, along with .a summary of the 
total cross section for TT+p and TT-p. MUB-8801-A 

Fig.· 1 



(i' ,r) 
1t 
\" 

l
·; 
' 

11)
1 

l 
I 
I 
! 

In order to help other readers make such visual fits, we should be 
·happy to include in UCRL-8030 figures similar to· the cross -hatched part of 

Fig. 1, if other authors would supply them. · · · 

We shall now consider. each of the first eight resonances in turn. 
For a more detailed discussion see R. D. Tripp, Proc. 1966 Varenna 
Summer School, Course 33 .(Academic Press, 196~), or A. H. Rosenfeld, 
UCRL-16968, . 

+ 
N(1400, 1/2 = P 11 ). 

The P 11 amplitude starts off negative (repulsive force), then turns 
around and crosses the origin at a mass 1175 MeV. It seems to reach a 
maximum velocity even below 1400 MeV. Let us consider the P 11 ampli­
tude to be the result of two opposite forces, a repulsive force responsible 
for a negative scattering l~ngth A, and an attractive resonant interaction, 
The scattering length will produce a phase shift 2i61 and a contribution to the. 
T' matrix 

T' = 
2Hi 1 

e -1 
21 (3) 

The resonant term T will be given by (2), so that the total ampli­
tude, . T" = T' + T, will now start ·out negative, and then superimposed on 
this clockwise motion will be the counterclockwise circular resonant be­
havior. 

How far around this resonant circle is 1400 MeV? To solve this 
simple problem, assume that the repulsive phase shift Zc5 1 is related to a 
scattering length by 

k 3 cot o' = 1/ A, 

or more precisely, using McKinley's phase shifts, 
1 

I 3 l:. -1 (k m ) cot u 1 = - (,015) • 
1T 

Then, at 1400 MeV, 6• has reached -15 deg. We have plotted the 
corresponding point on Fig. 1. It is encouraging that this point lies almost 
diametrically across the resonant circle from 1400 MeV. Evidence for 
this excited nucleon a-t about 1400 MeV was seen in pp diffraction scattering 
in 1964 by Cocconi et ~1. ~ and more recently by Anderson et al. 3 

Note that the velocity seems to increase again at :::::1650 MeV. How­
ever, the solution by Brandsen et al. 4 shows no such second maximum, and 
anyway 1650 seems too far away (2,5Xr/2) to influence our assignment of 
M::::: 1400 MeV. 



N:;
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(1SSO, 1/2- = 511 ),~ and (1700, 1/2- = 5 11) 

The Bareyre+ trajectory indicates two resonances. It first goes 
around a small circle centered around= 1S70 MeV, and then follows a iarger 
circle with M·= 1700 •. The crosshatching on the smaller circle actually ·Shows 
two v~locity maxima, which we take to indicate inadequate input data. 
,Hence our local criterion of maximum velocity fails. . To fit the larger pic­
ture we have used the result of MICHAEL 66, who has "fitted" ·(visually!) 
the solution of Bareyre et al. to two resonant circles plus no background. 

N~c(1S18, S/2-, D
13

) 

In the good old days the 600 -MeV bump was thought to be a si~gle 
3/2- resonance of mass 1S18 MeV. This old value still seems re.asonable, · 
and we continue to use it. 

N*(1688, S/2-, D1s) and N*(1688, 5/2+, F 1s) 

.The old nominal value of 1688 corresponds to the peak of the 
"900-MeV bump." Although assigned before it was known that the bump 
seems to cover three resonances, the value 1688 still.seems reasonable for· 
D1S and F 1S. We have discussed 5 11 above. 

• 

1. J. M. McKinley, Rev. Mod. Phys. 3S, 788 (1963). 
2. G. Cecconi, E. Lillethun, J. P. 5ca:iilon, C. A. 5tahlbrandt, . C. G. . . 

Ting, J. Walter,· and A. M. Wetherell,: Phys. Letters 8, 137 (1964). 
3. E. W. Anderson, E. J. Bleser, G. B. Collins~ T. Fujii; J. Menes, 

F. Turkot, R. A. Carrigan, Jr. , R. M. Ede~stein, N. C. Hien, 
J. McMahon, ·I. Nadelhaft, Phys. Rev. Letters 16, 8SS (19'66). 

4. B. H. Brandsen, P. J. 0 1 Donnell, Phys~cs Letters _!2, 420 (196S). 
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