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6 Introduction

last neutron unbound
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Fig. 0.2. The nuclei. The black squares are long-lived nuclei present on Earth.
Unbound combinations of (¥, Z) lie outside the lines marked “last proton/neutron
unbound.” Most other nuclei B-decay or a-decay to long-lived nuclei.
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Formulas and Constants
Particle Data
Mass in MeV/c?, lifetime in seconds, charge in units of the proton charge.
_ Leptons (spin 1/2)
Generation | Flavor Charge | Mass' Lifetime Principal Demys_]
first | ¢ {electron) -1 0.510999 Ies] -
] v (¢ neutrino) [t} -0 0 = o
second ft (muon) -1 105.659 | 2.19703 x 10°° ev, T,
i R (it neutrino) 0 1} oo - B
third r (tau) -1 177699 | 291x 1007 | eu by, puved,, v
ve {T neutrino) 0 ] 00 - ;

*Neutrino masses are extremely small, and for most purposes can be taken to be zero; for details see Chapter 11.

Quarks (spin 1/2)
Generation | Flavor . Charge | Mass®
first d (down) -1/3
u {up) 2(3 3
second s (strange) | -1/3 120
o c(charm) | 2/3 | 1200
third b (bottom) | —1/3 | 4300
L _t{top) 2/3 | 174000

*Light quark masses are imprecise and speculative; for effective masses in mesons and baryons, see Chapter 5.

Mediators {spin 1
i_r"lEbrcr: Mediator Charge | Mass® | Lifetime Principal Decays
Strong g8 gluoﬁg}m 0 0 o -
Electromagnetic |  (photon) 0 0 00 -
Weak WE (charged) | 1 | 80420 | 3.11x 1075 | ¢*u, pu,, vy, €X — hadrons
Z° (neutral) 0 91,190 | 264 x 1072 | ¢*e7, ptp~, t¥17, gg — hadrons
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Baryons (spin 1/2)
aryon | Quark Content | Charge |  Mass ' Lifetime | _ﬁrigcipal Decays
v 1P uud 1 938.272 00 -
1
i udd 0 939,565 885.7 pev,
A uds 0 111568 | 2.63 x 1071 pr, nr®
Tt uus 1 1189.37 | 8.02x 1071 pa® nat
| =° uds 0 | 119264 | 7.4x107% Ay
- dds -1 119745 | 1.48 x 10710 nr
g’ Hss 0 13148 | 290 x 101 Ax®
g dss -1 13213 | 1.64x 1071 Ar
AS ude 1 22865 | 200 107% | pKn, Anrr, S
Baryons (spin 3/2)
Baryon |  Quark Content Charge | Mass | Lifetime | Principal Decays
A wun, und, udd, ddd | 2,1,0,—1 | 1232 | 5.6x 1079 Nm
T s, uds, dds 1,01 | 1385 | 1.8x 107% Am, Bx
g uss, dss 01 | 1533 | 6.9x10°% En
Q 555 -1 | 1672 |82x10°" | AK, Em |
Pseudoscalar Mesons (spin 0)
Meson Quark Content Charge Mass Lifetime Principal Decays
it ud, dii 1-1 | 139.570 260 x 107# v,
7° (uti — ddy/~/2 0 | 134977 8.4 x107Y Yy
K* us, st 1,-1 | 493.68 1.24%10°° [V, T, AT
- K2:895x 107" 7
KX 43, s 0 | 4gmes | {5007 i
K? - 511 % 1078 eV, TV, TAT
n (Wi +dd—255//6 | 0 547.51 511071 vy, nnx
W (uti+dd 4 5/Y3 0 957.78 | 32x 1078 T, py
D* cd, dt 1,1 | 18693 1.04 3 1071 K, Kv,, Kev,
.7’ i, uE 0 | 18645 41% 1078 K, Kev, Kpv,
D} 05, 5 -1 | 19682 50x 1078 np, PRI, Hp
* ub, bu 1,-1 | 52790 1.6 x 1071 D*{v;, Dév;, D'ana
BB db, bd 0 5279.4 1.5x 1071 D*lv;, Dtv, D'n |
Vector Mesons (spin 1)
1 Meson | Quark Content Charge | Mass | Lifetime Principal Decays |
p | ud, (wi—dd)/Vv2, di | 1,0.1 | 7755 | 4x10°% i
K us, 5, sd, su 1,0-1 | 8% | 1x107% Kx
l » (uti + dd) /2 0 | 7826 |8x1078 nAn, ny
¥ cC 0 3097 | 7 x 1072 | ete”, ptp, Su, 7w
; =
i D ed, ¢, ut, dt 1,0-1 | 2008 | 3107 D, Dy
‘ T bl 0 9460 | 1x 1077 | efer, ptp”, e |
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