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TABLES OF PARTICLE PROPERTIES

April 1982

M. Aguilar-Benitez, R.L. Crawford, R. Frosch, G.P. Gopal, R.E. Hendrick, R.L. Kelly, M.J. Losty, L. Montanet,
F.C. Porter, A Rittenberg, M. Roos, L.D. Roper, T. Shimada, R.E. Shrock, T.G. Trippe, Ch. Walck, C.G. Wohl, G.P. Yost

(Closing date for data: Jan. 1, 1982)

Stable Particle Table

For additional parameters, see Addendum to this table.

Quantities in italics have changed by more than one (old) standard deviation since April 1980.

particle  1SUPIC,°  Mass? Mean fife ® Partial decay mode
(MeV) (sec) por
Mass? cr Mode Fraction® Prnax
(GeV?) (em) (MeV /c)
PHOTON
Y DA™= (<610 oo stable
LEPTONS
p J=i ( < 0.000046)¢ stable stuble
c 2
(>3x10°m_ (MeV))
Ve
e ] --|=- 0.5110034 stable stable
+0.0000014 (>2x10%%y)
v Jmi o <0.52) stable stable
’ (>1.1X10°m  (MeV))
I
- +
WTq  (or it =00)
m J—% 105.65943 2.19714x107¢ e (986 4 g4)% 53
+0.00018 +0.00007 ey 14 )% 53
m?=0.01116392 or=6.5868x10*  t[e~v i, (<9 %) 53
ey (<19 yx10710 53
e"ete” (<19 yx107 53
. ey (<5 yx1078 53
v, Jmd <25p
77 (orrt =CC)
T )i 1784.2 (4.621.9x1013  u7iw (185 £ 1.2)% 889
+3.2 or=0.014 e (162 % 1.0)% 892
m=3.18 hadron™ neutrals ( 37.0 + 32)%
I(hadron®) neutrals ( 28.4 + 3.0 )%
5(hadron®) neutrals ( <6 %
+[3(hadron*)y (13 =8 )%
d(hadron®Hu(=1y) (15 =7 )%
tr v (107 + 1.6 )% 887
P (216 + 3.6 )% 726
K™ neutrals ( small )
o x r t 7.8 & 864
@0 (18 7 )% 864
K (892)r ( 1.7 %07)% 669
K' (1430 (<09 V% 316
* p% { 54 = 1.7 )% 718

(continued next page)

NP-¢g
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Stable Particle Table (cont’d)

Particle  TUPIC,Y  Mass? Mean life® Partial decay mode

(MeV) (sec) por
Mass? er Mode Fraction® .m‘
(GeV?) (em) (MeV/c)

7= (orr* =C0)
T (continued) ¢ chgd perts.
+ u~ chgd parts. (<4 )%

"y (<55 )x1074 889

e (<6.4 yx1074 892

T T (<4.9 yx10°4 876

euty” (=33 )x104 886

uete (<44 yx1074 889

e ete” (<4.0 )x104 892

M ( <8.2 )x1074 884

e (<21 yx107? 887

KO (<1.0 yx1073 819

¢ K° (<13 yx1073 823

u_po (<44 )x1074 [pr

e'p" (<37 yx1074 726

NONSTRANGE MESONS @
xt= (or x~ =CC)

£ 17(07)  139.5673 2.6030x10° wty 100% 30
+0.0007 +0.0023 ety ( 1.2670.023)x107* 70

m2=0,0194790 cr=780.4 utey f( 1.24% 0.25)x10 30

m,g-m o =33.9079 (** - 1) fi= etwy ‘(56 %07 )xi0® 70

+0.0007 (0.05+0.07)% etvr® ( 1.02% 0.07)x10°¢ 5

(test of CPT) etvete” { <5 yx107? 70
RSy o SRR LT, R
m2=0.018215 cr=2.5x1076 v (<38 yx10”7 67

m, 4 -m g =4.6043 etemete” T a3 )x1078 6

+0.0037 ™y (<4 )x1076 6

ete” (2228 »av? 67

w (<24 )x1073 67

,, 0%(0™)+  548.8 T'=(0.83 £0.12)keV T (391 = 08)% .,
0.6, Neutral decays ° (318 £08)% S=1.1 180

S=1.4 (70.9+0.7)% Oy 5( <0.3 )% 258

m?=0,3012 Cat (237 % 05)% 175
*x 7y ( 4.91% 0.13)% 236

ete ™y ( 0.50% 0.12)% 274

p Ty ( 31 % 04)x10* 253

ete (<3 yx1074 274

wtu™ ( 65 = 21)x10% 253

Charged decays | x x e*e” ( 013+ 0.13)% 236

(29.1+0.7% *txyy ( <0.21 )% 236

rtr"e'y (<6 )x10°4 175

ot (<0.15 )% 236

ete” (<5 %1075 258

utu” (<5 yx10°¢ 211

utuTy (<3 yx1076 211

r-
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Stable Particle Table (cont’d)

Partice  150P)C,°  Mass’ Mean life? Partial decay mode
MeV) (mec) » por
(GeV?) (em) (MeV/e)
STRANGE MESONS *
K*=1 (or K™ =CQ)
K ko) 493.667 Lanxied 4t ( 63.50% 0.16)% 236
+0.015 +0.0026 S=1.9 xt0 ( 21.16% 0.15)% 205
mi=0,2437 cr=370.9 wtete” ( 559+ 0.0)% S=1.1" 125
(rt - 1) 7= xtalr® ( 173+ 0.05% S=1.4" 133
(0.11£0.09)% “uty ( 3.20% 0.09)% S=1.7" 215
(test of CPT) ety ( 482% 005% S=1.1" 228
S=1.2" whey ¢ 58 + 3.5)x107 236
Pxlety ( 1823 )aos 207
my 2=My™=—4.01 xtx"ety ( 3.90% 0.15)x10° 203
+0.13 ::r‘e::- (<12 )xw-: 203
1 e teuty 1.4 = 0.9 )xi0 151
s=Li ety §<3.0 )x10% 151
ety ( 154z 0.07)x10°3 247
e*vy (SD+)* ( 152z 0.23)x10°° 247
e*vy (SD-)h (<16 yx1074 247
xt ey he( 275+ 0.16)x107 205
trtrTy (1.0 + 0.4 )x107* 125
utry ¢( <6 )x1073 215
Petry €37 = 1.4)x10 228
xtete ( 27 % 0.5 )x107 21
xetet (<l yx10-8 byl
wtuty” (<24 yx107¢ 172
oy (<35 yx10-% 227
vy (<30 )x1074 227
xtwi (<14 )x1077 b1l
wty ( <4 yx10-6 27
xTetyt (<7 )x107? 214
et (<5 )x107? 214
etwy (<6 )x1073 247
urwp (<6 yx1076 236
utrete (11 %3 )x0? 236
pvetet (<20 yx10-8 236
etvete ¢3¢ Jat? 247
uty, (<4 yx1073 236
K oy @@
K £0.13 50 % Ksnoryy 50% Ky oq
S=1.1
=0, 24768
- 0.8923x10°10  x¥x” ( 68.61 )% .« 206
K 4o +0.0022 0 (anae® Og S=11" 5
cr=2.675 txy ¢ 1.85% 0.10)x1073 206
wty (<3.2 yx1077 225
ete™ (<34 yx1074 249
. (<0.4 )x1073 249
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Stable Particle Table (cont’d)

Particle  160P)C,%  Mass? Mean life? Partial decay mode
(MeV) {sec) por
Mass or Mode Fractios® Pras
(GeV?) (cm) (MeY/c)
K Lo 5.183x10°% 'r'° (215 £10)% S=1.7° 139
2 40,040 P ( 1239+ 020)% S=1.3" 133
cr=1554 v ¥y (271 +04)% S=14" 216
rte¥y (387 £05)% S=15" 229
[ wery “( 1.3 +08)% 229
my, ~mg = 0.5349x10'0 4 sec™! =t~ J¢ 0203+ 0.005Y% S=1.1" 206
+0.0022 7r° J( 0094 0018)% S=1.5" 209
xtx 7y “( 441+ 032)x1073 206
vy (<24 yx104 231
Ty ( 49 + 04 )x10~* 249
e k(<6 )yx1076 238
whu~ ( 91 19 )x107 225
ptuTy ( 28 = 28 )x107 225
utu (<12 )x1076 177
ete” k(<20 yx1077 249
ete ™y ( 1.7 %08 )x1073 249
»%te” (<23 )x10°6 231
T x"ete (<8.8 yx106 206
rte¥y ( 6.2 % 20)x10°5 207
CHARMED NONSTRANGE MESONS ¢
D*- (or D™ ~CC)
Dt Jz-{ﬂ') 1869.4 @1 )xa0 e* anything o |t S
+0.6 K~ anything (16 =4 )%
m?=3.495 cr=0.027 K° any + K° any (48 =15)%
K anything ( 60 % 13)%
mpys=mpo= 4.7 » anything (<13 )%
+0.3 K xtxt ( 46 = 1.1)% 845
K rtxtxtx™ (<4 1% m
it ( 1.8 % 05)% 862
Kor*a® (13 =8 )% 845
Kortxtx™ ( 84 = 135)% 814
K%+ ( 0.45% 0.30)% 792
KK x* ( <0.6 )% 744
K*trtx™ ( <0.23 1% 845
P ( <0.5 )% 925
xtetx™ ( <0.37 )% 908
K" x* (<3.7 V%] 714
D= (or B*~CC)
Do lin= +14 ~13 - :
60 3(0 ) 1864.7 (4.8 I75)x10 e* anything (<6 1% 3
$0.6 K™ anything (4 =10 )% S=13
m?=3.471 or=0.014 KO any+ K? any (33 =10 )%
K™ anything (8 =3 »%
n anything {(<13 )%
tK~x* ( 24 % 04)% 861
K-xta" ( 93 +28)% 844
Kxtxtx ( 45%1.3)% S=14" 312
K- n*x’x° ( seen ) 815
K%’ ( 22 2 1.1)% 860
N(DP~B"~K*x") P Kor*x™ ( 42 % 08)% 842
(D~ Kr) ' atx” ( 7.9 £ 3.8 )x10™ 922
rtetnTx (<9 yx1074 768
K~ ( 27 % 0.8 )x1079) 791
1 I e ( 34 +1.4)% 711
K'%° ¢ Kok ii-é )% 7M1
Y { 72 :3:1 )% 679
K%° ( 03123 W 671
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Stable Particle Table (cont’d)

Particle  T9UPC,®  Mass® Meas life? Partial decay mode
(MeV) (sec) s por
Mass? or Mode Fraction -
(GeV?) (em) (MeV/c)
CHARMED STRANGE MESON ¢
F"*—i {or F~ =CC)
Ft o)™ 202 (2283 hxe3 gt ( seen ) 930
=15 et tx” ( seen ) 885
nxtrtx” ( seen ) 713
pte ( seen ) 467
- B
NONSTRANGE BARYONS ¢
P 5%*) 938.2796 stable (28x10%y)  stable
+0.0027
m?=0,880369 lagl=lg,| < 10°2!]q|"
n 4.(.}+) 939.5731 925+11 pey 100% 1
4 40,0027 cr=2.77x10"? pvy (chg.noncons.)  ( <9 yx10-24 1
m?=(,88279%
~m, =—1.29343
p +0,00004 lggl < 1072|g,|"
STRANGENESS -1 BARYONS ¢
A olh 1115.60 2632x10°1°  pr- ( 64.2 )% 100
. 20,05 0,020 S=1.6" nx° (358 T 03)g 104
§=1.2 or =7,89 per ( 8.35% 0.15)x10* 163
mi=1,2446 Py ( 157% 0.35)x1074 131
m,-my0=—76.86 Py ‘(8.5 x 1.4 )x10* 100
+0.08
+ 10
st udh 1189.36 0.800x10™ pr’ ( 51.64 )% 189
2 0,06 +0,004 nr* ( 48.36F 0.30)g 188
S=1.8 cr=2.40 s ( 1.20% 0.13)x107 S=].4" 225
m?=1.4146 nrty f( 4.5 % 0.5 )x10* 185
Aety ( 2.0 % 0.5)x107% il
My 4=y ==7.97 nuty (<3.0 )xtgj 202
2007 NE*= ') nety (<5 )x1 224
-1.3" < .04 pete— 7
0 o NI =) e (= it -
2 adh P nsass 5.8x10-20 Ay 100% 7
+0.08 +1.3 Acte™ . 5 5.45 yx1073 74
m?=1.4220 cr=1.7x10"° Ayy (<3 )% 74
Z LY nen 1.482x10°10 e 100% 193
¥ +0.05 +0.011 S=1.3° ne” v ( 1.08x 0.04)x107? 230
me=1.4336 or =444 Ty ( 0.45x 0.04)x107? 210
Ae™v ( 0.61% 0.05)x10™4 79
Mg O~y —4.88 "y ‘(4.6 x 06 )xi0* 193
+0.06

Ar-s0
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Stable Particle Table (cont’d)

Particle I160PC,%  Mass® Mean life? Partial decay mode
(MeV) (sec) b por
Mass? cr Mode Fraction -y
(GeV?) (em) (MeV/c)
STRANGENESS -2 BARYONS ¢
_'.3“ %(%ﬂ# 1314.9 2.90x10°10 Ax® 100% 135
+0.6 +0.10 Ay ( 0.5 % 05)% 184
m?=1.729 cr=8.69 oy (<7 )% 117
pr (<36 )x1075 299
pe v (<13 yx10-? 3
mz0-me==6.4 Tty (<11 )x107 120
+0.6 ety ( <0.9 yx1073 12
Tty (<11 yx1073 65
Touty (<0.9 )x1073 49
pu ¥ (<13 )xltTJ 309
T idhT npan 1.641x10°10 Az~ 100% 139
£0.13 +0.016 Ae™v ( 29 % L1)x104 190
mi=].7459 cr=4.92 e~ (<14 yxi0~t 123
Au~v ( 3.5+ 3.5)x104 163
Py (<8 yx1074 70
. (<11 yx10-3 303
ne”y (<3.2 yx1072 vy}
nuy (<15 )% k k]
Iy (<1.2 yx107-2 118
prx (<4 )x1074 o
pr ey (<4 )x1074 304
pr uy (<4 yx1074 250
ey (<23 yx1073 6
STRANGENESS -3 BARYON @
Q- adhHe 1en4s 0.819x10-10 AK~ (686 + 1.3)% 211
+0.32 +0.027 oo o (234 % 1.3)% 294
mé=2.7971 cr=2.46 = ( 80 %+ 08)% 290
0%~y ( ~1 V% 319
2°(1530)%~ (~2 yx103
Ax~ (<13 yx1073 449
Ty (<3.1 yx1073 34
NONSTRANGE CHARMED BARYON ¢
At olhyr 22822 a8 xi07P? pKx" ( 22 %10)% 820
¢ +3,1" cr=0.003 p ( L1 £07)% 870
S=1.8" pEo'!"'f_ (<4 1% 751
m?=52] Ax? ( 0.6 +0.5)% 861
Axtxtx™ ( <3.1, seen )% 804
xt ( seen ) 822
t{pK"® ( 048+ 0.30)% 682
ATk ( 0.45+ 0.27)% 707
pK' ~xt ( seen ) 576
¢* anything ( 45 +17)%
t{pe* anything ( 1.8 £ 09)%
Ae* anything ( L1 % 08)%)

-+ 9

=+ searches for massive neutrinos and lepton mixing
=+ p bounds from astrophysics and cosmology

=* heavy lepton searches

=+ weak gauge boson searches
=* free quark searches

=+ magnetic monopole searches
=+ charm searches and evidence
=+ bottom hadron searches

=+ top hadron searches

=* other stable particle searches

el
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