
Nita Sinha

The Institute of Mathematical Sciences

Chennai



× CP is the discrete symmetry which takes a particle to an antiparticle

with  reversed ñchargesò. 

×Universe was born with equal amounts of matter and antimatter.

All evidence indicates that the universe is made up of matter alone.

One necessary ingredient for this observed baryon asymmetry is

CP Violation. 

×Origin of CPviolationnot understood.

×CPviolation is merelyparameterizedin theSM.

×CPVin SM notsufficientto explainthebaryonasymmetry.

) New Physics

×CPviolationhasbeenobservedin bothK mesonandB mesondecays.



Relates the weak eigenstates (d' ,s' ,b') to their mass eigenstates:

ñThe unitarity triangle (UT)ò:
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CP conserving CP violating
üCPV due to complex Yukawa couplings

ü Yukawa interactions ! mass terms

CKM matrix has to be Unitary . 

üProduct of Unitary matrix diagonalizing the mass matrices is theCKM

Elements describe charged-current 
couplings.

CPV in Standard Model 
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How do we test this parametarization?

CKM has a hierarchical structure, in the Wolfenstein parametrization : 

The B system is an excellent  testing ground

NP may be of
this order

Non zero values of the phases; h 0̧ CPV

Hence, there was a huge  worldwide effort to measure CPV 

in B mesons.

Decays rare-require large number of B mesons ïB-factories







Extraction of Parameters 

CP phases can be measured through certain asymmetries which                                              

free of hadronic uncertainties

Any inconsistencyfrom SM expectationsÝ NP


