
A simple CKM fit

The  purpose  of this  exercise  is to perform  a simple  CKM  fit,  exhibing a few  issues:

- mirror  solutions

- compatibility  of different  inputs  and  pull  values

In[  ]:=

Useful  formulae

p-value  from  χ2 with  Ndof degrees  of freedom

In[  ]:= pv[χ2_, dof_] :=
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inverse  conversion  in number  of standard  deviations

In[  ]:= σUnit[p_] := 2 erf-1(1 - p)

Wolfenstein parametrization  of CKM  matrix  elements

In[  ]:= Vud = 1 -
λ2
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Vus = λ
Vcb = A λ2

Vub = A λ3 ρbar2 + ηbar2

Wolfenstein parametrization  of UT  angles



In[  ]:= α = tan-1ηbar2 - ρbar (1 - ρbar), ηbar

sin2β = -
2 ηbar (ρbar - 1)

ηbar2 + (ρbar - 1)2

Fit  inputs

Vud = 0.97373  +-0.00031   (PDG)

Vus = 0.2243  +-0.0008   (PDG)

Vcb = (40.8  +-1.4) x10 -3  (PDG)

Vub = (4.05  +-0.64 ) x10 -3  (FLAG  B->τν)

sin2β  = 0.699  +-0.017  (PDG)

α =(85.5  +-4.6)°  (PDG)

Q1

- construct  a least-square  fit  with  the  following  inputs

Vud  Vus  Vcb  sin2β   Vub

- minimize  the  corresponding  χ2 function,  compute  the  goodness-of-fit  in terms  of a p-value

answer

Q2

- construct  a least-square  fit  with  the  following  inputs

Vud  Vus  Vcb  sin2β   α

- minimize  the  corresponding  χ2 function,  compute  the  goodness-of-fit  in terms  of a p-value

- is there  a degeneracy  ?

answer

Q3

- construct  a χ2 test  for  the  compatibility  between  Vud and  Vus. Compare  with  the  previous  fits  and  

discuss  the  interpretation

answer

Q4

- construct  a least-square  fit  with  all  inputs  and  minimize  the  χ2. How  can  it be  used  to test  the  compati -

bility  of the  LQCD  determination  of Vub with  the  fit  from  Q2  ?

answer
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