ELEMENTARY PARTICLES AND RESONANCE STATES (my>0) BY W.F.H &D.S

Particle Energy  Width Lifetime Decay Branch Spin W Hn pc "E "Elpc State #/n#$
MeV  MeV  Igl(s) % MeV  MeV 6
m
electron e 0.511 0 stable 0.5 1836 0
m m —
muon u 105.6 -5.7 € +tVetyy, 100 05 8885 53 105 20 0
w0 N
pion 135.0 -16.1 vy 99 0 0 67 135 2.0 0
ete+"” 1 67 134 1.99
+ =+ —
"= 139.6 7.6 u o +v, 100 0 0 30 34 1.14 1 1.00
e+vy 0.01 70 139 1.99
0
T+e+v, 1y 45 4.1 0.91
t +
kaon K 493.7 7.9 H+Vvy, 64 0 0 236 388 165 3 1.18
P 21 205 219  1.07
T+EET 6 125 75 0.60
w0
+e+v 5 228 358 157
w0
+U+V 3 215 253  1.18
nO gm0y 2 133 84 0.64
0
Kg 497.7 -10.1 T+ T 69 0 0 206 219  1.06 3 1.19
w0y w0 31 209 228  1.09
T+ 32U 133 84 0.63
0
KL 497.7 7.3 T +E+V, 39 0 0 229 358 1.56 3 1.19
T+ U+ Ve 27 216 253  1.17
n0ypn0yn0 21 139 93 0.67
wOpmgn 13 133 84 0.63
w0 ooy
eta 5475 0.0012 -18.3 + 39 0 0 274 547 2.0 3 1.31
7’ + 7%+ 72° 32 178 142  0.80
wOpmgm 23 173 133  0.77
Tt # 5 235 268  1.14
0% w0, w
rho 769.3 151 -23.4 + ~100 1 358 495  1.38 3 1.84
w0
+# 0.02 189 222 1.17
0 w0, w w
omega w 782.6 8.4 222 +"+ 89 1 327 368 1.13 3 1.87
w0
+ # 8 379 684 1.71
T+ 7 2 365 503  1.38
kaon K % 894 m2 50 229 "+K ~100 1 201 261  0.90 4 1.60
+
proton p 938.3 0 > +39 stable 0.5 *2.793 240 4 1.68
neutron n 939.6 +3 pte+v, 100 05 -1913 12 0.8 0.67 4 1.68



Particle Group Energy Width Lifetime Decay Branch Spin W Hy pc "E "Elpc State #/n#$
MeV  MeV  Igl(s) % MeV MeV 6
w0
eta* M 957.8 0.2 205 +H+# 65 0 0 235 131  0.56 5 1.37
0
+ # 30 169 188  1.11
pion* fo M 980 70 m+m-K+K 0 7 6 117
pion* a0 M 985 75 "t#SK+K 0 2 6 118
. n0 K+ K
phi M 1020 45 21.8 49 1 127 33 026 6 1.22
0 0
K¢ +K; 34 110 25 0.22
lambda "0 B 1116 25 MeV 96 tp 64 05 -0613 101 38  0.38 5 1.60
w0
+n 36 104 41 0.4
n+- 0.2 162 176  1.09
p+e+V, 0.1 163 177 1.08
0 +
sigma " B 1189 8.0 HeV  -10.1 T+ P 51 05 2458 189 116  0.61 5 1.70
nt
+n 49 185 110  0.60
w0 n0 w0
1192 -19.1 +# ~100 05 -1.61" # 74 76 1.03 5 1.71
o #
nh 1197 4.1 peV 98 +n ~100 05 -1.16 193 118 061 5 1.71
) 0 " 0
pion* b M 1230 142 -23.3 +# dom 1 348 308  0.89 6 1.47
w0
+# -320
delta* n0r g 1232 120  -233 “+N 99 15 227 154 068 5 177
kaon* M 1273 7+K" 44 1 209 239  0.80 6 1.52
"+K 42 76 10 0.3
" t+K 11 -3
0
K+f 3 -200 9 101
0
pion* f, M 1275 185 T+ 85 2 622 996  1.60 6 1.52
4 10 559 717 1.28
K+K 5 403 288 071
0 w0
pion* f, M 1282 24 +"+# 52 1 479 455  0.95 7 1.31
4" 33 563 724  1.28
"+K+K 9 308 155  0.50
0=
pion* a, M 1318 107 T+ p 70 2 419 409  0.98 6 1.57
K+K 5 437 331 0.76
) "
Xi 1315 9.5 0440 100 05 -125 135 64  0.47 6 1.57
E* 1321 9.8 w440 100 05 *065 139 65  0.47 6 1.58
v, 20
hyperon* "% B 1385 37 217 +# 88 15 208 127  0.62 6 1.65
"+ H 12 127 50 0.42
hyperon* " B 1405 50 Tt 100 05 152 72 0.49 6  1.68



Particle Group Energy Width Lifetime Decay Branch Spin W Hy pc "E "Elpc Sta}e #n#$
MeV MeV Ig!(s) % MeV  MeV
+ "
kaon* K, M 1430 104 +K 50 2 622 797  1.28 6 1.71
" #
+K 25 423 396  0.94
wow #
+" +K 13 375 257 0.7
nucleon* N B 1440 350 "“+N 65 0.5 397 362 0091 6 1.72
"+"+N 35 342 222 065
N* B 1520 120 "+N 55 15 456 442 0.97 7 1.55
"+ +N 25 410 302 074
p+N 20 -188
hyperon* A’ B 1520 16 K+N 45 15 244 88 0.36 7 155
"+ H 42 267 187 0.71
T+T+A 10 252 125  0.50
W # "
Xi B 1533 9.5 222 +# 100 15 152 75 0.50 7 157
nucleon*  N° 1535 150 “+N 45 05 182 49 027 7 157
N 1650 150 " +K 7 0.5 161 40 0.24 8 1.48
w# "
hyperon* B 1670 35 +# 40 0.5 393 337 0.86 8 1.50
0 0
n +A 25 64 6 0.09
K+N 20 414 238  0.57
n m " —_
omega B 1686 -10.1 O+ K 68 15 F2.02 211 76 0.33 8 1.51
w40 24 204 231 0.76
nucleon N* B 1710 100 "+"+N 65 0.5 554 492  0.89 8 1.53
K+m0 15 264 100  0.37
w0, w
tau wm L 1777 -1.25 +" A 25 05 m053 878 1502 1.71 8 1.59
3" +v, 18 860 1358  1.58
et+v, tv. 18 889 1777 2
U+V_ +Vv, 17 885 1671  1.89
T+V 11 883 1637 1.85
2" +2K+v,  g16 572 510  0.89
w# .
hyperon* 1810 150 K+N 45 0.5 22 8 1.62
w#
1820 80 K+N 60 25 545 388 0.71 7 1.86
W # "
Xi B 1823 24 K+"0 dom 15 400 213  0.53 8 1.63
0 "
charmed D M 1865 -12.4 K+ 53 0 327 111 034 9 1.48
K+K+K 42 544 384 0.70
H+X 7



Particle Group Energy Width Lifetime Decay Branch Spin W Hy pc "E "Elpc State #/n#$
MeV  MeV  Igl(s) % MeV MeV 6
+
charmed D M 1869 120 K+K+K 59 0 545 388  0.71 9 1.49
K + X 24 328 115  0.35
etx 17
strange DE M 1969 123 K+K+3" 39 0 673 563  0.84 9 1.57
S
K+x 33
"+ 3# 18 640 530  0.83
Ot
D*res. D" M 2009 142 7 +D 65 1 39 4.4 0.11 10 1.44
o #
Xi* B 2025 20 K+Z 80 25 533 338  0.65 9 1.61
w0
K+ 20 589 415  0.71
nt
lambda ¢ ¢ B 2285 127 a+x+K+p 6 0.5 753 574  0.76 11 1.49
"+K+p 5 822 713 087
"L K +K 0.6 441 182 041
n x
Xic c B 2466 125 " r K+ 0 26 05 785 577  0.74 10 177
-0 "
E; B 2472 110 3"+K+p 0.5 704 443  0.63 11 161
. Ox= "
sigma . Z¢ B 2518 15 +H# 100 15 180 93 052 12 150
w 0 "+ +
omega . ¢ B 2704 112 +K +K" +$ 05 697 384 055 12 161
w0 "
eta ¢ c M 2979 13 +K+K 6 0 1378 1852 1.36 12 1.78
" " 0
+7+# 5 1425 2152 151
4K 2 1053 1004 0.95
"0
J/Psi J"T wm 3097 0.088  -20.1 hadrons 87 1 13 171
u+u 6 1545 2886  1.87
et+e 6 1548 3096 2.0
K+K +# 0.2 596 263  0.44
*
Y, M 3686 0277  -20.5 hadrons 08 1 16  1.65
0 0
n +y 3 200 13 0.07
H+u 1 1840 3475  1.89
ete 1 1843 3685 2.0
ot
3 M 3770 24 D+D dom 1 242 40 0.16 18 1.50



Particle Group Energy Width Lifetime Decay Branch Spin W Hy pc "E "Elpc Sta}e #In#$
MeV MeV Ig!(s) % MeV  MeV
B* D+x
M 5279 -11.8 8 0 23 164
D +D +K 7 1262 767 0.61
0 =
B, M 5370 -11.8 Dg + Dg 92 0 1745 1289 0.74 22 175
Yo+ ¢ 1122 664 059
0
upsilon A M 9460  0.052  -19.9 T+T 3 1 4384 5906  1.35
H+U 2 4729 9249 196 Y, 5 165
ete 2 4730 9459 2.0
0 " " 0 "
Y, M 10023  0.044 +"+Y 28 1 475 284 060 Y, 1.67
0 " " 0 "
Y3 M 10355  0.026 +1 Y, 5 1 177 53 030 Y, 1.65
0
Yy M 10580 14 B+B 96 1 341 22 0.06 46 165
boson w 80419 2120 -24.5 hadrons 68 1
e+v 11
HtH 10
Tt 10
0
boson Zz 91188 2495 -24.6 hadrons 70 1
oy .
u+u 3
e+ e 3
L=lepton

M=meson J=0,1 bosons
B=baryon J=1/2,3/2 fermions
M,B=hadrons



