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APPENDIX IV
DATA ON PARTICLES AND RESONANT STATES
Arthur H. Rosenfeld, Angela Barbaro-Galtieri, William J. Podolsky, Leroy R. Price, Paul Soding, and Charles
G. Wohl, Lawrence Radiation Laboratory, University of California, Berkeley, California;
Matts Roos, CERN, Geneva, Switzerland;
William J. Willis, Department of Physics, Yale University, New Haven, Connecticut
This data survey is an updating (at the end of 1966) of that of October 1965 [Rev. Mod. Phys. 37, No. 4,
633 (Oct. 1965)]. An intermediate version was distributed at the XIII International Conference on High Energy

Physics held at Berkeley in August and September 1966. The final version has been compiled since the Con-
ference, and will be published in Rev. Mod. Phys., January 1967.
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Data on Particles and Resonant States:

Table S, Stable Particles.

Rev. Mod. Phys., January 1967

Appendix IV

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

b ays General Atomic and Nuclear Constants®
ecay
Mass Mean 23 -1
1SuPic Mass  difference life (sec) Mass? Partial Fraction 5 |Y G o, Xigto mole {pasedon Acy = 12)
n (MeV)  (MeV) _ cT (cm) (GeV)? mode - £9]- 480298 x 10710 cau = 1.60210x10° 9 coulomd
Y 0,117)° o0 stable 0 stable > &S]t Mev 1.60210 xxo:‘;z erg
v, =4 0(<0.2 keV) stable [ stable 2 H § Ll = 6.5819 X 10 27 MeV sec
vi 0(<2.1 MeV) g a= =1,05449 x 10 %Terg sec
11 .
= = fermi
et 7= 0.511006 stable 0.000 stable _ 1001159622 e he 19732 X107, MeV cm = 197.32 MeV
} +,000002 (> 2x10ty) e ¥ +.000000027 Zmec k = 5-26/1“71 X :?”7 01\;!;: deg”’ (Boltzmann const)
py = a =e C = '\
p¥ J=14 105.33‘; Z.ag?xiso :’3* 0,011 evv (1001 o )'Zuo_s :gg 23 m, = 0.511006 MeV/c? = 1/1836.10 m
*, £.001, S=1, eyy <1, - - L =
cr =6.592x10" 3 (< 1.3 11077 104 53 | m =938.256 MeV/c® = 182€.40 m_ = =6.721m s
By = 100164 ch (<6 y107% 105 53 i = 1.00727663 h =1 = m.,, =
¥ 4000003 Zme -33.920 ey = 1.00727663 m(where m, = 1 amu = o3 mgy, =
- - £,014 - = = 931,478 MeV/c2)
w 1°(07)  139.579 2.608x10 0.019 v 100 B 34 30 2 2 X . L a3
+,014 £,015, S=3,5 ev ( 1.24% 0.03)10_: 139 70 | T, =e/m,c” =2.81777 fermi (1 fermi = 10"~ cm)
cr = 182 pvy ( 1.24%0,25)10° 34 30 ~ B 4 11
4,6041 (1. 7"YT=(.4£.2)% nev ( 1.01£0,09)107g 4 5 |Xx = f/m _c =r o’ =3.86144X 10 cm
+.0037 Cpeat of crn SN ( 3.0 £0.5 )10 139 104, =t2/m e =r, a % 20529167 A (1 A= 108 cm)
° 17(00)" 134,975 ®0.89x1077° 0,018 v, < 98.8 )% :35 27 © Bohr e
£.014 +,18, S=1.6 ye'e™ ( 1.169 Vo _ 34 67 | o _8 2 -24 2 _
or 2675108 Y- . . (<5 )}g-g :3; 2; Thompson = 5 mr, = 0.66516X 10 cm® = 0,66516 barn
< - - ceee (347 ) 3 R =m_e?/2# = m_c%a?/2 = 13.60535 eV (Rydberg)
K 107 493,82 1.235x10 0,244 uv (63.4 £0.5 )% « 388 236 d e e
+.11 +,006, S=2.4 LA (21,0 £0.3 )% (S=1.5 219 205 Hydrogen-like ato{n (non-rel., u = reduced mass)
cr = 3,70 n:ﬂ A ( 5.6 0.1 )% ;5 :zg £ -HZ e4 | ~ v _ ze
b Y= 5 4 B Ay T i T =
C('r .-ryl'rc- (;)9&.08)% :n": : ;Z:* ; o 225 n T an? n=1 wze? €/rms nhc .
(test of CPT) ey, ( 4790018)%, s=2.4" 358 229 | o = eh/zm_c = 0.578817x10™** MeV gauss”
mn¥ey ( 3.8 £0,8 )10° 214 204 _ _ -18 -1
\ 405 wiefy (<2 yo78 214 204 | Mnuct Teh/2myc =3.1524 X 10 T MeV gauss
+.12 iy (<1.4 10- . 109 151 1o =e/2m_c = 8.79404 X 1P radsec” gauss®
mruFy (<3 )10 109 151 | ? “cyclotron e 3 4 .1
ev ( 1.9 £1.2 Ho-i 493 247 =e/2m_c =4.7895 X 10 radsec gauss
iy ( 2.2 0,7 )107, 219 205  patural = w(h/m *C,Z = 62.768 mb
Lt e 353 237 :
e e < 1,1 .
"pv”. (<3 )10-6 143 172 Other Physical C:nsunts ,
K® L07) 497.87 509, 50% K 1 year =3.1536% 107 sec (= 7107 sec)
: =016 ) "Shorv’ Long density of air = 1.205 mg em 3 fat 20°C)
10~ 10 - acceleration by gravity = 980.67 cm gec "
Kshort #(0) 0.87x10 ~ 0.248 w '/ (69.3 +1,2 )% S=1.25 219 206 gravitational constant = 6.670X 10" em3g-1 sec-?
+.009, S=1.3 m (30.7 1% 228 209 | § calorie = 4,184 joules
-0‘48)(7' €T = 2.64 1 atmosphere =1033.2 g cm”
- £02 s B P g
K | ong 107 - 5.68x10 0.248 win°vr: (23,5 2.1 % 93 139 | 1 eV per particle = 11604.9°K (from E = kT)
+.2 LA (11,5 = .4 )% 84 133 .
cr= 1703 my (275 +1.8 253 216 Numerical Constants
eV (37.4 £1.8 )% 358 229 | { rad = 57.29578 deg e = 2.71828
LS (.153 £.007 )% 219 206 | ¢ = 0.577216 1/e = 0.367879
T (<0.3 1% 5 219 206 | 452 = 0.69315 log,ge = 0.43429
b (< 2.7 yo0- o 228 209 } 1n 10 = 2.30259 log, (2 = 0.30103
en 4 e 318-4 39§ z:g
1,3 £0, 498 2 ——
W, {< 4 y107é 287 228 | ?Based mainly on E. R. Cohenand J. W. M. DuMond,
ete” (< 4 y10°% 497 249 Rev. Mod. Phys. 37, 537 (1965).
n o*(07)"  s48.6 1<I<t0keV o Neutralyy (31,4 £2.2 )% o 549 274
0.4 (2<cT<20)10 decays{n®yy (20,5 3.5 )% S=1.3, 414 258
72.9% (37 (21.0 £3,2 )% S=1.5 144 179 . Decay Parameters!
Charged (T, _w (22.4 £1.8 )% 135 174 Magnetic
decays(" Ty ( 4.6 £0.8 )% S=1.1" 269 236 Measured Derived
27,19 |"ee. (<02 Yo 413 258 (eh/2m_c) a ®(degree) v A(degree)
w'xete” (0.1 £0.4 )% 268 236 P
P 1eh 938,256 stable 0.880 2.792763
e £0,005 21,2933 (>6x10°7y) +,000030
n iz) 923'38‘5’ #0001 (1,01+,03)10;7 0.882 pe’y 100 % 1 1 -1.913148
- cr = 3,03%10 +,000066
A ot 1115.58 251310770 1,245 pm” (66,4 ,4 4 )% g4 % 38100 -0.73 .663%.022  ( 7#7 )° 74 (-8+8 )°
£0.10 £.04, S=1.4 nr? (33.6 %77 g 7% 41 104 £.16 73 £,18
cr = 7.52 pev (1 0.88£0.15)10" 7 177 163 .06 .19
) puv ( 1.35%0,60)40" 72 131
=t 165y 1189.47 0.810x10° 10 1.412 pr® (52.8 ¥ 116 189 2.3 -.960%,067
+ +1,5
+0.08 £,013 nw (47.2 777 )% 110 185 +.6 +.008+.037 (180£30)*  -1.0 ( 0+85)°
cr = 2.43 Py, (1.9 0.4 )10-3 251 225
nn'y = 0.2 107% 110 185
Aety ( 1.5 £0.9 )1072 73 72
ﬂp:v (< 1.1 )io_5 144 202
\. -7.97 netv <5 )10 249 224
z° 13t 119256 s.11 <1,0x10" .7 1.422 Ay 100 7, 77 15
£0,11 488 c7<3X10” Aete S( 5.45 )1073
£ 16" 1197.44 206 165610770 1,434 nn” 100 o, 118 193 -.010+.,043
20,09 £.03, S=1.4 ne’v ( 1.25%0,17)1073 257 230
cr = 4.95 nu'y ( 0,62%0,12)10° 152 210
Aev ( 0.6140,16)1073 81 79
. nmoy = 1 )10 118 193
= 33) 13147 \ 3.0x10°70 1,728 An® 100 % 64 135 .33 £.10
2 £1,0 £.5, S=1.3 pr (< .5 A 237 299
cT = 8,99 pe v (< .6 )% 376 323
ey (< .7 )% 125 119
ziety (< .6 ) 117 112
\ -6.5 v (< .7 Vo 20 64
£,2 =ty (< .6 V% 12 49
P v (< .6 )% 271 309
= ) 1324,2 1,74x10" 10 1,746 Am 100 % g 66 139 -.391%,032 (628 )* 292 (14x15)°
2 £0.2 Y £,05 Ae’v (2.5 £1.8 )1073 205 190
cr = 5,22 nn” <5 )10~ 242 303
ApTv “ie )% 100 163 TThe definition of these quantities is as follows
AT B i I O T
nev (<1 )% 381 327 |s1%+ P12 IsI¢+1pI? Is1¢+ 1PI2
= =10
2 03/2") 1674 1.5x10 2.802 =x (=50 Vo 221 296 ) .
2 £3 £.5, cT = 4.5 AR (~50 )% 66 216 tan & 'J%' tan 8= £,
* S = Scale factor = J/x7(N-1) where N= number of experiments, S should be = 1, If S>1, we have enlarged the error of the mean, bx, i.e.,, 6x—S éx. This new conven-
hd pe g
tion, is still inadequate, since if S >1, the real uncertainty is probably even greater than Sbx, See text,
a, See notes on Stable Particles in text, b, See notes in data card listings, c. Theoretical value, See also data card listings,
1 Indecays with more than two bodies, Pmax i8 the maximum momentum that any particle can have,
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Partial Decay Modes N onets
symbolg?)  1°0PIC,  Mass  Width MZ( ) Frac- p or CP=-1 CP:+1 ¢
- M r srml Mod tion Q  Pmax - + - + + a3
F—Testab. vy (Mev)  (GeV)? ode (o) (MeV) (MeV/c (07) (%) (1) () @H .3
= Eyp- T Hoe &
n(549) n(0") 0'(07)+  548.6 <0.01 0.301 I neutral 73 See Table S 1 1 I af_
- +0.4 2900005 ainabente y 27 }  Sec Table n i ! < BEY
S i RS =90 369 328 S 5523
i o wint scen (c) 504 366 vo2R o
w(783) (1) 0°(17)- 7834 119 0.614 "y 9.740.8 648 580 & TS
— £0.7, £1.5  .009 ng neutral < 15 234 199 w 2 8.353
5=1.8 mon < s 504 366 < E3%%
47Uy ° .
ee’ 0.012%.003 782 392 g o .24
pta < 0.10 572 377 . g§§°
79S8 o) 0f(0T)+  958.3 <4 0918  nmm 75 x 3 s:1.8% 131 232 s S2ER
or X° — +0.8 <.004 ' nylincl, p° y) + 3 679 458 n' : ONFE 5
P for upper limits see footnote (f) 5 E : oS
[ DT - - - - o o 8
6(1019) o(17) 07(17)- 1018.6 40 1,039 KK 48 % 3 31 125 > = §‘SE
_ $0.5 £1.0  £.004 K Kg 40 + 3 23 107 o s YiEd
s:1.2% nfe o (incl. pm) 12 £ 4 604 461 £ =8
for upper limits see footnote (g) 5 °°,g_'3 3
ny (1050 no") 0*(0*y+ 1050 50 1.10 = <170 780 507 v 14 x 2512
- K¢K Some data still Tavor large scattering +.05 KK > 30 54 167 ny ' g e
Ss™s re,ngt £ ot o g
+F E Qo STk
£(1250) n' (24 o*ehy+ 1254 117 157 n large 975 611 i ]
12 #15 215 2n'2n” < 4 696 547 f T FgdEg
KK 2.320.6 258 381 S o5 3
fat R i : T Tip=g
D(1285)  nY(A) ofihy+ 1285 32 1.65 KEr (mainly =, (1003)r) only mode seen 154 304 Fiwstus
— = 14 128 £.04 K*K+R*K v -100 D MR-
]
wwp not seen 256 356 VY s h k.
T I, S >eh T >4
E(1420)  n(A) 0'(0T)+ 1424 76 2.03 K'K+K K 50 %10 38 157 \ gIV5ES e
_ = 27 +9 .41 Ty(1003)n 50 %10 284 338 y E? g - 3‘,;
KK | np not seen 395 462 SEE ;’gﬂ:
i n2h ot(2*)y+ 1514 86 229 wr <14 1235 744 v §_§§§ g
(TS £16  £23 %13 KE_ _, > 60 518 570 o EES IR
K K+K K <40 128 294 L28688¢
nm not scen 417 522 E%f;-:?ﬁv:
ry - — .00 o=,
w (140) w(07) 17(07) + 139,58 0.019 P S avcEy
®° (135) ——— 134,98 .01 Sec Table S i SvEsazty
- - Lo .
pX(160)  p(1) (1) - 178 160 0.605 ", <100 480 353 2188 355
T/ (n) (h)  +.124 wymin < 0.2 206 243 §ag3E T
............................ LA < 0.6 199 238 e ¥ ° .9
; - "y < 04 619 367 sgE=2 g8l
£°(760) 770 140 0.5 . P CSe . g0
(h) ) +108 7 < 0B " 135 Svag 8%
e'e 0065 o0 759 380 at 32 085%
+10016 549 365 oL L Tl
+ - .0033 *- QO
.0007 £o a
»iu 2090 EogthE ¢
8(965) o) 1( ) 963.1 <5 0.927 67 — 1charged+neutral(s) = 60 2F &z
= 4.2 <.005 6* ~ >3charged+neutral(s)= 40 oy f93T§
R
7y (1003)  w(0") 170*)+ 1003 70 1.006 k*K® large 11 75 aru ke ;§|‘6
_ - 215 £.057 nw see note in data listings 315 333 L EF 273 2%
- KK may also be interpreted as due tolarge scattering length WEEERawr
+ - +
A1(1080) =(1') 17(1%)+ 1079 130 116 pm =100 181 245 = = =
_ = 8 40 .14 KR < 0.25,G:(-1)2*] forbids this (Eq. 5 = & =
unresolved mixture of resonance and nw < 1.5 391 385 Ai
"Deck effect" n'x < 1.5 -19
B(1210)  p(A) 1t(1h. 1208 119 1.46 wm =100 297 339
? o 12 +24 , +.14 " <30 941 594 ‘5
S=1.6 KK <2 232 358 v 0
4 <50 662 528 %o
o < 1.5 66 137 -
az(1300) =2") 172N+ 1306 81 1.70 o 93 23 408 417 ki s
: T 8, 8 . 11 KK 3.8£1.3 314 425 &7 5
$=2.6  S=1.4 nw 2.9£2.4 S=1.5% 618 527 Az o g v
" < 1.5 208 276 £ s
wieor¥(excl. pm) <1 892 616 e 2 °
n(1640) = (A) >1-(A)+ 1640 100  2.69 3 appears dominant 1235 792 »3 &
3 2 ) 220 £20 .16 lom <40 746 636 °E ¢ 7
[ = 2l 251 319 23 2 .
KR <40 644 652 FRA -
p(1650)  p (V) 1V)- L 1637 150 2.68 2 " observed 1358 807 S oE ¢
g=2% S=1.4'= £23 250  £.24 Ay bably ob d 1079 758 £3 g °
RZKA bumps suggest more structure inthis peak pmm pro y observe 599 605 5 g £ V=
R4R R — =2 3
St1930) V) =1t 1929 <35 372 fcharged )42  6(+15/-6) §f & @
x- 2 (e) ? +14 <.07 3charged g','; 92(+ 8/-20) - 5 ~
>3 charged /< & 2(+13/-2) £E8 o g \Y
T(2200) A ) 21 2195 <13 4.82 tcharged |32  4(+11/-4) Sfé § g
x £15 <.03 3charged (57  94(+ 6/-19) 38 & e
>3charged JEE  2(+13/-2) tv £ E ®
= . 3 g
u(2380) A ) =1 2382 <30 5.67 fcharged |42 30 %10 ~N 5? 2 °%3
X +24 <.07 3charged }o'; 45 %15 ZgLk © Soo
>3charged [§ 5 25 210 %eg3 § 2%
3 = s £3 o LB
K'(494)  K(0) 1/2(07)  493.78 0.244 See Table S SEL B 9Bw
K® (498) T 4917 0.248 K :E‘a 'Z w oV
- - N
K*890) K1) 1/2(17)  892.4 49.8 0.79 Km =100 259 288 - TEE 4 S0
— T 20,8 #1.7 ., 2,044 Kmn < 0.2 119 216 K o3 T QEF
wazolf my-m, =3.551.8 5:1.2° & s=1.4 280 & 21
Kv(1080 2 . Sa=
K, (1215)8 [k (a) 1/2(A) 1320 80  1.742 K 288 338 §°% £ 387
R}, ? =" £10  £20  1.106 Kp !overlap large 63 198 $8 = 17V
: mand 'values taken from Shen+. Appre- Kw prolably seen.< 10 39 155 KA o EFs 'g Soly
ciable discrepancics with other exper - Kn < 30 687 558 g So ey E'5+o
iments. See note indata listings. Kn < 10 278 405 8 5 $Tg : =
X N
Ky(1420) K (2" 1/2(2") 1411 92 1.991 Kg 52 &5 778 610 a2 A 8¢
£5 27 +.130 Kn 3% £ 6 379 407 2R des 2
s=1.8% s=1.7 Kp 9 &5 )s:22% 158 319 Ky eage 22 ey
Kw 1.0£1.7 134 293 Sy 53*;‘;5,
Kn 2.1£3.0 368 475 3 Q;g g "5 R
K{1800) K(A) 1/2(A) 1789 80 3.20 Kg <10 1156 819 SEED [l Aoty
i £10  £20  +.14 K'n 35 212 762 664 © v SoSuFELo®
Ky (1420)m 8+ 5 243 315 2 2 ] Eg R
- F =
1175 Kp 7 %5 532 630 K g EXSE R A5
3/2 Remaining Kmm 40 £15 1021 801 H 5 = E“‘BE;::V
* § Ke 10 + 3 508 616 = = >, 0> 9%
K, (1270) 2eecvo ]
? = £ 3o
. ez Koot o s66.8 928.4 1391. 1444.3 SeaS it
§ The following bumps, excluded above, are listed among the data cards: mg = 3 +0.2 (i)£3.0  *13. 6.9 £ u‘z d 83 @ E‘“;
0 (410), €(700), H(975), KgKs(1440) and pp(1410), R, R,, R, (=1700), « (725) N Rl o Es
Ky(1080), K_(1215), K;'/Z ﬁlfsu), K®_(1270). 1723 sinZe - T8 0.033 0.414  0.25 o‘zz o EaRnE .
? FHTAT = £0.001 i)£0.013  £0.10  +0.0 PO
% Quoted error includes scale factor S = xz/(N-l). See footnote to Table S. n-n o © ° ° 8L LT e
Footnotes continued in right margin. 6= 10.4 40.10  29.77  32.4
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BARYONS - January 1967

Beam m, K

Partial decay maqdes

Q"

T
Particle or [UP) (BeV) Mass r MZ*I‘M Fraction Q POF Ppax 4mx?
resonance Pl = estab. (BeV/:) (Me V) (MeV) (BeVZ) Mode %) (MeV) (MeV/c) (mb)
+
P 1/2(1/2 938.3 0.880 See Table S
n Mt 939.6 0.883
N* (1400) 1/2(1/1*) Py T=0.43mp ~1490% ~200 1.96 N7 70 322 367 36.3
Po— p=0.55 £0.28
N(1525) 1/2(3/27) D3 T=0.62 15252 105 2.33 Nm 65 . 447 460 23.2
— p=0.75 +0.16 Nmw e 35 308 414
[a(1236)n] [~ 20] 149 229
N(1570) 1/2(1/27) E T=0.69 1570% 130 2.46 Nm ~ 30 492 491 20.3
| s— p=0.82 +0.20 N7 ~ 70 82 242 .
N(1670) 1/2(5/27) D, T=0.87 1670° 140 2.79 Nm 40 . 592 560 15.6
—_— p=1.00 +0.23 Nmw dominant” 453 526
N* [a@2z36)nje [ 2] 294 357
I/2 AK small 57 200
Nn small 182 368
N(1688) 1/2(5/2*) Fyg T=0.90 1688% 110 2.85 N 65 , 610 572 14.9
e | p=1.03 +0.19 Nmw dominant® 471 538 .
[a@236)n]® [ 2] 312 372
AK small 75 231
Nn small 200 388
N* (1700)¢ 1/2(1/27y s ' T=0.92 1700 240 2.89 Nw 100 622 580 14.5
e p=1.05 £0.41
N(2190) 1/2(7/27) T=1.94 2190 200 4.80 Nm 30 1112 888 6.21
— _ p=2.07 £0,44 AK ? 577 710
N(2650) 1/.2(11/2')b T=3.12 2650 ~300 7.02 Nm 7 1572 1154 3.67
— - p=3.26 £10 0,80 AK ? 1037 1022
L N(3030)¢ 1/2(15/2')b T=4.26 3030 400 9.18 N 0.7 1972 1377 2.62
2 +—i p=4.40 +1.21
A(1236) 3/2(3/2%) Py T=0.195 (++) 1236.0 120 1.53 NT 100 158 231 91.9
— p=0.304 +0.6 £2 0,15 Nuta™ 0 18 89
mg -m,, =0.4540.8 _-m,, =7.9£6.8
A(1670) 3/2(/27) Sy, 16702 ~180 2.79 N7 40 592 560 15.6
—_— +0,30 Nmw ? 453 526
A(1920) 3/2(7/2%) 1920 200 3.69 N7 50 842 722 9.37
* | — +0,38 K seen 229 423
N3/2 A(2420) 3/2(14/24)° 2423 ~275 5.87 NT 10 1345 1024 4.66
— H 10 0.67 ZK ? 732 830
A(2859) 3/2(15/2")° 2850 ~390 8.12 N7 3 1772 1266 3.05
— *12 +0.86
A(3230)¢ 3/.2(19/2*)1’ 3230 440 10.4 N7 0.6 2152 1475 2.24
- — +1.4
Z* Z,(1865)° o( ? ) 1863 150 3.47 NK 55 432 579 14.6
0o - Ll #0.28 GfJ = 1/2)
A o(t/2") 1115.6 1.24 See Table S
—_—
Awa05?  0(/2) p<0 K'p 1405 35 1.97 Zn 100 68 142
—— 40,05
A(1520) 0(3/27) p=0.392 1518.8 16 2.31 NK « ] 3925 81 235 83.6
[ £1.5 +2 +0.02 Zn S=1.7-={ 51%6 182 258
Ann 10+2 124 251
A(L670)*  0(1/27) p=0.74 1670 18 2.79 Al K p=~Anseen 6 66
X% — +0.03 NK 233 410 28.5
YO A(1700) 0(3/27) p=0.80 1700 40 2.89 NK 20 263 438 25.0
H £10 +10 40,07 Zn seen 363 411
A(1820) o(s/2%) p=1.06 1819.5 83 3,31 NK 70 382 541 16.5
— £3.5 + 8 £0.15 Zn 11 482 502
Z(1385)m 18 295 362
An ~ 1 155 349
A(2100) 0(7/2") p=1.68 2100 160 4.41 NK 29 663 748 8.68
— +0,34 Zn seen 763 699
A(2340) o( ? ) p=2.27 2340 105 5.48 NK 10 903 907 5.92
[l +20 +0.25 seen ing(total) e if J=9/2
z 1(1/2%) (+)1189.5 1.41 See Table S
— (0)1192.6 1.42
(-)1197.4 1.43
T(1385) 1(5/2*) p<0 K p (+)1382.2£0.9 (+)37£3 1.92 AT 9143 130 208
— « s=1.6* S=2.1"  #0.05 Zx 913 48 117
S=4.8+—(-)1388.0+3.0 (-)3848 5=3.7% s=1.4%
T(1660)>  1(3/27) p=0.72 1660 50 2.76 A(1405)7 large 115 197
- £0.08 P2 ? 323 379
Large contradictions among measured branching ratios. . AT ? 405 439
NK small 223 400 29.9
* (1770) 1(5/27) p=0.95 1768 89 3.13 NK 49 331 498 19.4
Y — x4 12 0,16 AT 17 517 520
] 5=1.5 5=2.0* A(1520)m 19 110 192
Z(1385)m 12 243 318
=n 2 27 143
- T < 1 431 463
£(1910)¢  1(5/2") p=1.25 1910 60 3.65 NK 8 473 612 12,9
L] +10 +0,11 AT 10 655 619
Zn 3 573 568
$(2035) 1(7/2" p=1.53 2035 160 4,14 NK 16 598 703 9.83
i £15 £0,33 Am 25 784 703
Zn seen 698 655
} (22600 1( ? ) p=2.06 2260 180 5.11 NK 14 823 855 6.66
- [l *20 +0.41 seen ing(total) & ifJ=9/2
= 1/2(1/2%) (0)1314,7 1.73 See Table S
| — (-)1321.2 1.75
=(1530) 1/2(3/2%) (0)1528.9#1.1 7.3 2.34 =n 100 69 145
[ (-)1533.8+1.9  #1.7 40,01
* hd - p-wave
E =(1815) 1/2( 7 ) 1815 16 3.29 AK ~ 65 202 391
172 — 43 8 . %0.03 = ~ 10 354 409
, ) S=2.2 Zmn ~ 25 215 354
Branching ratios poorly known [-:“530)“]€ [~ 20] 145 229
{ 219300 1/2( 7)) 1933 140 3.74 =n seen 472 501
nd | £16 £35 40.27 AK seen 320 504
0(3/2%) 1674 2.80 See Table S

Appendix IV

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

0=
See notes in main text and data listings,

/or for its interpretation as a resonance is open to some
Square brackets indicate a sub-reaction of the previous unbracketed decay mode.

JP assignment based on straight-line Regge-trajectory-recurrince hypothesis and supported by fits
See note following data listings,
RN system with negative scattering length [a

a pole in the S matrix below the elastic threshold.

Evidence for the existence of the effect and

to mp elastic scattering at 180°,
question,

See note in data listings.
A virtual bound state of the

b,
c.
d,
e

18 See listings
1(1910), Z(1780), Z(3000),

*

»(3245), N(3695), N{/,(1560), Z

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

ax

The momenta have been calculated using the averaged central mass values,

at left of Table indicates a candidate that has been omitted because the evidence for the existence of

the effect and/or for its interpretation as a resonance is open to considerable question,
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