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Muon Decay

mµ=105.658 3568(52) MeV

τµ=2.19703(4)µs
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correction for finite electron mass leptons left-handed,
antileptons right-handed

(polarization in decay ~ v/c)

GF=1.16639(1)×10–5 GeV–2
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4-Fermion Interactions
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GF = 1.16639(1)×10–5 GeV–2

MW = 80.43(4) GeV
g2≈1/240 , c.f. α= 1/137

The weak interaction is not so weak!
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 nuclear beta decays
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β decays at quark level
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Why not?
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W′ bosons?
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Universal Weak Interaction?

7×1042249.5×10-8s1/2
+ →1/2

+Σ– → n
(BR=0.1% )

5×103791.7×10-6s1/2
+ →1/2

+Σ– → Λ0

(BR=6×10-5 )

1×1052281.8×10-7s0– → 0–K+ → π0

(BR=5% )

6208891.6×10-12s1/2
– →1/2

–τ–→ ντ

 (BR=18% )

610531.5×10-6s1/2
– →1/2

–µ–→ νµ

4×1038677.9×10-12s0– → 0–D0 → K–

2×1034.11.8s0– → 0–π+ → π0

(BR=10-8 )

30761.871s0+ → 0+14O → 14N

8103.50.8s0+ → 1+6He → 6Li

11000.782615s1/2
+ →1/2

+n → p

f t1/2

(s)
Emax

(MeV)
t1/2

(partial)JP→ JP
Decay
(+eνe)

Transitions where the initial and final wavefunctions have “maximal” overlap.
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Why no flavour changing neutral currents?
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BR KL
0 97 15 0 16 10→( ) = ±( ) ×+ − −µ µ . .BR K+ +→( ) = ±( )µ νµ 63 51 0 18. . %

BR Ktheory L
0 43 10→( ) = ×+ − −µ µ


