
  

2.2 Theoretical Ansatz (Reminder)

a) b­decay, parity violation => V­A structure of charged currents

b) Goldhaber experiment: H(n)=­1   =>  n  left­handed (if m
n
=0)

c) Charged weak currents (CC):
    Neutral weak currents   (NC):                          (not mediated by photons)

d) Neutral weak currents of charged fermions contain right­handed components
     Photons couple to left­ and right­handed charged fermions
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L
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SU(2) generators:  Pauli matrices     
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2.2 Reminder: Theoretical Ansatz

Construct a NC being a singlet under SU(2)
L
 trafo (orthogonal onto jμ3) and 

containing right­handed components (as         does):
                                                                                      

Conserved “weak hypercharge”:    Y = 2 (Q – T
3
)   “Gell­Mann – Nishijima”

                                                            ­­> Gauge field of U(1)
Y
:

Weak hypercharges of                          ? 
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2.3 The weak mixing angle

From gauge fields W
μ

3 and B
μ
 to physical fields A

μ
 and Z

μ
: 

Consider only: 

=>  ℒ     

ℒ   can only be mediated by Z exchange:

ℒ   

 
                                                                                     (normalized)

                                                                                     (photon orthogonal)

                                                                                                weak mixing/Weinberg
                                                                                                            angle
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2.3 The weak mixing angle

Replacement of 

leads to

ℒ     

                                                                   “Unification”

2.4 Coupling of Z and W to fermions
  

a) Z­coupling to f
R
 with q

f
 e:         ℒ  

b) Z­coupling to f
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 with q
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2.4 Coupling of Z and W to fermions

c) Vector and Axial­Vector coupling of Z boson:

     ℒ

                             vector              axial­vector
                             current                current 

   => No pure (V­A) structure as in charged currents
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2.4 Coupling of Z and W to fermions

● Determination of g and g':

  a)                       known

  b) μ­decay ­­> Fermi constant G
F
 from muon lifetime:  

       (How?)
                           Low­energy limit of charged current reaction:
                                                             
                           g or sin(θ

W
) known  =>  M

W
 known

                           (How is the muon lifetime measured? Exp. Value?)

      Measurement (What kind of reactions?):  
      sin2θ

W
 ~ 0.23  (=> g ~ 0.6)   =>  M

W
 ~ 80 GeV

      
      Measure M

W
 directly  => Consistency check

 g
22 

2

=
GF MW

2

2

g sinθW=e

Γμ=
1
τμ

=
GF

2 mμ
5

192π
3


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6

