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CHARGED CURRENT INTERACTIONS & CKM MATRIX

Symmetrical CKM parametrization  



Wolfenstein useful truncation

Unitarity triangles

Area gives an invariant measure of CP violation in the CKM model



ELECTRO-WEAK NEUTRAL CURRENTS

GIM mechanism: no FCNC



Higgs production @ 
hadron colliders



The Higgs discovery

Kibble, Guralnik, Hagen, Englert, and Brout

production decay



Theory considerations on the Higgs mass

Above upper branch theory becomes non-perturbative

Below lower branch vacuum becomes unstable



Grogean @ ICHEP

Danger:

Living at

the edge!



Experimental tests of the SM



LEPTONIC CC 
WEAK 
INTERACTION

no mixing &
no oscillations

muon decay width 

in the SM compared

with old Fermi theory :

Derive this 



DRAWBACKS & CHALENGES OF THE STANDARD MODEL

SU5

SO10

Gauge coupling unification

Origin of neutrino mass … 



SUSY SOLUTION

Hierarchy
problem



Gauge coupling unification

Integrating gives ...

SM does not unify, in contrast SUSY does !!



Neutrinos oscillate

Homestake, SAGE

GALLEX/GNO, 

Super-K, SNO 

Borexino

KamLAND,D-Chooz, 

DayaBay, RENO 

Super-K, 

MINOS, T2K  

735 Km

not accounted for in the SM

Need neutrino masses

 


