dl’ cosf=-1

/ JZ dE.d(cos@)  (backward
M- W-

g -~ .
g i _c
Ve

18 o (ﬂz_é)] radiative

corrections

I 2 4 6 8] 0
1-8| Me | 41| M| |nTe g M| _| e
My mu My mu My

correction for finite electron mass

m =105.658 3568(52) MeV
©,=2.19703(4)ps

s G=1.16639(1)x10-5 GeV-2

unpolarized

cosf=1
(forward)

leptons left-handed,
antileptons right-handed
(polarization in decay ~ v/c)

After A. Jodidio et al., Phys. Rev. D 34 (1986) 1967.
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4-Fermion Interactions

vV 2 Y,
/ # Yukawa potential ~ 8 o™Mw Z
r
M= . | -

— 4 _
~ . Tz 8 N _ o Ml=<My ~Gp=32n8 \Ve
((] _MW) Ve My

G, = 1.16639(1)x10-5 GeV-2 > 1
M,, = 80.43(4) GeV = =/

The weak interaction 1s not so weak!
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nuclear beta decavs

AN—, ANY +e* 4w, ([3—)
O= ‘Z4M - Z‘ﬁM -m, (energy release from decay of atom)
ON—, AN +e +v, (ﬁ+)
SN—, N +v, (electron capture)
2N e vituantN]
AN*e*v,|H >‘ 205
Z+1 k|Z ~
dr = 3 3w3ea Pez(Emax_Ee)zdPe : GF Q
2 ch
27 20| Fermi function
X ||F(+Z,E > , =+— .
[ ( ¢ )] p=t<<l | _ =2 L p | Coulomb corrections
37
Comparative mean-life ~ fr= 27 h a
(or half-life) 273m 5 4 <Z+1 Ntet ‘ Hweak‘Z >‘
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B decays at quark level

(electron capture)
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leptoquarks?
n—pe-v, p
n d ‘4
Gy e :> gLQ "~
Ve
W' bosons?
p—>ne'v, n u—de’v, d
p u ‘\\N/’*LW *
G, = |Z g I g
Ve g : *e_l_
Ve
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Universal Weak Interaction?

Decay t E ax ft,
(+ev,) JP—JF  (partial) (MeV) (s)
v, 1/ =1/ 1.5%106s 53 610
n—p ,r =1/t 615s 0.782 1100
TV, 1/ =1/, 1.6x10-12g 889 620
(BR=18%)
SHe — °Li 0+t— 1+ 0.8s 3.5 810
140 — 4N 0+r— 07 T1s 1.8 3076
nt— ad 0-— 0 1.8s 4.1 2%x103
(BR=10*)
S — A 1k —s1/* 1.7x106s 79 5103
(BR=6x10")
K+— 70 0-—0 1.8x107s 228 1x103
(BR=5% )
S-—n A 9.5x103s 224 7x10
(BR=0.1%)
D0 — K- 0-—0 7.9%10-12g 867 4x103

Transitions where the initial and final wavefunctions have “maximal” overlap.
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Whyv no flavour changing neutral currents?

BRiyeory(KP, — 1) = 3x107*
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