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Quark Mixing + CKM Matrix

● Quark Mixing
● GIM hypothesis
● CKM Matrix
● Wolfenstein Parameterisation
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Flavor Changing Neutral Currents

FCNC processes are highly supressed in the Standard Model

 ud ' = u
d cosCs sinC

  cs ' = c
scosC−d sinC


Neutral Current:

J NC = u uc c d  ds scos2C d  ds  ssin2C
 S=0

 d ss d−d  s−s  d sinC cosC
∣ S∣=1

The non-observation of FCNC lead to the prediction by Glashow, Iliopoulos 
and Maiani of the charm quark (GIM hypothesis)

q q'

Examples:

BR K −  − e e  = 2.88⋅10−7

BR K − −      = 1.5⋅10−10

flavor changing terms cancel out!

BR K S
0 e e   9⋅10−9
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CKM Matrix
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B
0
 Oscillations

asymmetry: A=
N (B0)−N ( B̄0)

N (B0)+N ( B̄0)
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B
s
 Oscillations

Bs→D s
+
π

− B̄s→D s
−
π

+
Rate of: and
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Single Top Production and V_tb
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Wolfenstein Parameterisation
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