
If ever any beauty I did see,

Which I desired, and got, was but a dream of thee.

John Donne, The Good Morrow

B – decay as a tool to search for physics 
extending the 

Standard Model



SM forbids direct 
FCNC 

FCNC proceed via a 

“penguin” loop
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are governed by the 
CKM matrix.
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The off diagonal elements are small
as shown in the wolfenstein 
parameterization. The factor of 
λ ~ 0.22.

Penguin decays



Why b-penguins?
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have no kinematically 
allowed CKM-favored 
decays. So tree level decays 
to lighter quarks are CKM 
suppressed.
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lThe massive t-quark is the main 
contributor to the loop (Vtb>> Vcb, 
Vub). This creates high sensitivity 
to processes beyond the SM 
which occur at high energies.



Electroweak Penguins (B!Xsl+l-)

The effective 
hamiltonian comes 
from reducing the loop 
diagrams to the 
corresponding 
effective point theory 
similar to the operator 
product expansion 
leading to the four 
point fermi theory.

Where λt = Vts
* Vtb and Ci(µ) are the 

wilson coefficients which represent the 
relative weights of the loops whose local 
operators at each interaction are Oi(µ).



Electroweak Penguins (B!Xsl+l-)
The wilson coefficients that 
contribute to the decay are C7, C9 and 
C10. These are adjusted in models 
beyond the SM, to take high energy 
effects of new physics into account.

The magnitude and sign of the wilson 
coefficients are determined by:

• the invariant dilepton mass spectrum

• the forward-backward charge asymmetry

• and the decay rate of



Electroweak Penguins (B!Xsl+l-)
Analysis of the supersymmetric contributions to the Wilson 
coefficients is done in terms of the quantities:

Ri = Ci
SUSY/ Ci

SM – 1 = Ci
new/ Ci

SM

The 95% C.L. projections 
in the C9 – C10 and C7 – C10
planes. The solid,dashed 
and dotted contours 
correspond to 3x107, 108

and 5x108 BBar pairs. The 
central value of the SM is 
labeled by the diamond.



Electroweak Penguins (B!Xsl+l-)



Electroweak Penguins (B!Xsl+l-)



Vertical Electroweak Penguins



Present and Future B-Physics 
Prospects
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