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PARTICLE PROPERTIES

V.Gibson
Lent 2000

From the Review of Particle Physics, European Physical Journal C3 (1998)

Par(hg :
Quarks (spin 1/2) Quavie amd  dorgged
Name | Flavour | Mass | Charge (e) sl B=
(GeV/c?) AW
s a
D 5 ~035 | +2/3 Gl “d
down d my ~ my -1/3 nin lepypal P=~1
charm c 1.5 +2/3
strange s 0.5 —1/3 Par(ho 2 purka,u
top t 174(45) +2/3 ke A (g
bottom b 4.5 -1/3
L
P= 0P (<)
Leptons (spin 1/2)
Lepton | Charge | Mass Mean life (s) Lepton Branching
(MeV/c?) Decay Mode | Ratio (%)
Ve 0 < 15eV/c? | stable
Py 0 < 0.17 stable
vy 0 < 18.2 stable
e +1 0.511* stable
) +1 | 105.658° 2.197 x 10~¢ e~ v, ~ 100
T 41| 1777.0(3) | 290.0(£12) x 107 | p 5,0, 17.37(+9)
e~ Dol 17.81(£7)
hadrons +v.. | ~ 65

¢ The error on the e mass is 1.5 x 1077 MeV/c?.
® The error on the y mass is 3.4 x 1075 MeV/c2.
¢ The error on the g lifetime is 4 x 107! s.

N.B. Numbers given in brackets correspond to the error in the last digit.
For example, m, = 1777.0(£3)MeV/c? = (1777.0 + 0.3)MeV /2.



Gauge Bosons (JF =17)

Force Gauge | Charge (e) Mass Full Width | Decay Mode | Branching
Boson (GeV/c?) (GeV) Ratio (%)
E-M 0% <5 x107%0 | <2x107%eV/c? stable
Weak | W +1 80.41(£10) 2.06(6) eve 10.9(+4)
(Charged) By 10.2(£5)
TV, 11.3(+8)
hadrons 67.8(£10)
Weak 70 0 91.187(x7) | 2.490(+7) ce 3.366(:8) |
(Neutral) L 3.367(+13)
T 3.360(£15)
vy 20.01(+16)
hadrons 69.90(+15)
Strong g 0 0 stable




Pseudoscalar Mesons (J¥ = 07)

Particle Quark Mass Mean Life (s) or Decay Mode | Branching
Content (MeV/c?) Width (keV) Ratio (%)
7t ud, dd 139.5700(£4) | 2.6033(%5) x 10~ p o, ~ 100
70 (uil — dd)/v/2 | 134.9764(+£6) | 8.4(£6) x 10717 vy 98.80(&3)
n see note a | 547.3(%1) 1.2(£1) vy 39.2(+£3)
70070 32.2(+4)
ntr~x® 23.1(%5)
TrrTy 4.8(+1)
' see note a | 957.8(%1) 0.20(+£2) ntr Ty 44(£2)
Py 30(+1)
707y 21(+1)
K* us, sii 493.677(+16) | 1.239(+2) x 1078 LU, 63.5(1+2)
n- 0 21.2(%1)
T 5.59(+5)
ou~w, 3.18(+£8)
e~ 7, 4.82(+6)
K° KO ds,sd 497.67(+3) Kg 0.8934(+8) x 1071° | wtx~ 68.6(+3)
7070 31.4(+£3)
K7 5.17(+4) x 1078 Vi s o 21.1(+3)
nta~m® 12.6(£2)
r*uFy, 27.2(+£3)
rteFy, 38.8(£3)
D= cd, de 1869.3(+£5) | 1.06(+2) x 1072 e~ +any® | 17(42)
K~ + any 24(+3)
K* + any 6(+1)
K° + any
plus
KO + any 59(£7)
D4, D8 uc, cil 1864.6(£5) 0.415(+4) x 10712 K~ +any® | 53(+4)
K* + any 3.4(£5)
et + any 6.8(%3)
pt + any 6.6(£8)
KO + any
plus
K° + any 42(+5)
D C8, sC 1968.5(£6) 0.47(+2) x 1072 seen
B ub, bil 5279(+2) 1.65(+4) x 1072 seen
B?,B? db,bd 5279(£2) 1.56(44) x 1072 seen
BY,BY sb, bs 5369(+2) 1.54(47) x 10712 seen
e cC 2980(£2) 13(+4) MeV hadrons

“ 7 and 7’ are linear combinations of the quark state (ud@ + dd)/+/2 and ss.

> D~ decay modes; ¢ D° decay modes.




Vector Mesons (JF = 17)

Particle Quark Mass Full Width (MeV) | Decay Mode | Branching
Content (MeV/c?) Ratio (%)

pE ud, di 770.0(+£8) 151(£1) T 100

p° (ud —dd)/v2

w (uit +dd)/v/2 | 781.9(%1) 8.41(+9) e n° 88.8(£7)
70y 8.5(£5)
A 2.2(+£3)

b 3 1019.413(48) | 4.43(£5) K+K- 49.1(£8)
K2KS 34.1(46)

K** Us, si 891.7(£3) 50.8(+£9) K~ ~ 100

K0, K*0 ds, sd 896.1(+3) 50.5(£6) Kr ~ 100

= cd,de 2010.0(£5) | < 0.13 Do~ 68(£1)
D~ 7° 31(43)

D=, Do ug, ci 2006.7(+5) | < 2.1 DAyl 62(+£3)
D% 38(+3)

e c§, s¢ 2112.4(£7) <19 seen

B* ub, b, db, bd, | 5325(+2) B~ seen

sb, bs

J/ cc 3096.88(+4) | 87(£5) keV hadrons 87.7(£5)
ete” 6.0(£2)
ptp~ 6.0(£2)

T(1s) bb 9460.4(£2) | 53(+£2) keV Tt 2.7(£2)
ete” 2.5(+2)
prp 2.48(£7)

a

D*~ decay modes; ° D** decay modes.




Baryons (J¥ = 1/2%)

Particle Quark Mass Mean Life (s) or Decay Mode | Branching
Content | (MeV/c?) Full Width (MeV) Ratio (%)

p uud 938.2723(£3) | > 1.6 x 10*° years

n udd 939.5656(+3) | 887(+2) pe” v, 100

A° uds 1115.683(+6) | 2.63(£2) x 1071 | pmr™ 63.9(15)
nn? 35.8(+5)

B uus 1189.37(£7) | 0.799(£4) x 107 | px® 51.6(£3)
nwt 48.3(+3)

50 uds 1192.64(+2) | T.4(£7) x 10-20 | A% 100

- dds 1197.45(£3) | 1.48(£1) x 107 | nx~ 99.848(+5)

B0 uss 1314.9(+6) 2.90(£9) x 1071 | A%#° 99.54(+5)

=- dss 1321.3(+1) | 1.64(£2) x 10710 | A%~ 99.89(+4)

AT udc 2284.9(£6) 2.1(£1) x 10713 seen

Ay udb 5624(£9) 1.14(+£8) x 1072 | seen

Baryons (J¥ = 3/2%)
A uuu, uud ~ 1232 ~ 120 N~ > 99
udd, ddd

Py uus, uds,dds | ~ 1385 ~ 36 A°x 88(+2)
S 12(£2)

= uss, dss ~ 1530 ~9 = 100

Q- sss 1672.5(+£3) 0.82(£1) x 1071° | A°K~ 67.8(£7)
Z0r- 23.6(7)
o 8.6(+4)
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