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Eff. Lagrangian = Particles + Symmetries
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Extraction of Vij:
 Beta decay  determination of GFVij:
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The eff. Lagrangian for E~100 GeV
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The eff. Lagrangian for E~1 GeV
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FB case: Phenomenology
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 NP Flavor structure? Simplest case: Flavor Blind limit... 
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ΔCKM vs. EWPT
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GF-extraction 
from mu-decay
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Han & Skiba, PRD71, 2005. 

EWPT

EWPT

4



NP bounds from CKM unitarityR
en

co
n

tr
es

 d
e 

M
or

io
n

d

M. González-Alonso /5

ΔCKM vs. EWPT
 (3) (3) (3) (3) 4ˆ ˆ ˆ ˆ= 4 (1 6)·10CKM l q lq ll            

11TeV (90% CL)
ˆ

eff NP
NP 


  

What did we know about them from EWPT?

CKM

EWPT

EWPT

4



NP bounds from CKM unitarityR
en

co
n

tr
es

 d
e 

M
or

io
n

d

M. González-Alonso /54

ΔCKM vs. EWPT
 (3) (3) (3) (3) 4ˆ ˆ ˆ ˆ= 4 (1 6)·10CKM l q lq ll            

11TeV (90% CL)
ˆ

eff NP
NP 


  

What did we know about them from EWPT?

CKM

EWPT

EWPT

CKM



NP bounds from CKM unitarityR
en

co
n

tr
es

 d
e 

M
or

io
n

d

M. González-Alonso /5

 In a model independent framework we have found the 4 short-distance 
operators that generate violations of CKM-unitarity

 The direct experimental limit puts strong constraints on all 4 operators, 
at the level of the colliders constraints or better.

Conclusions

11TeV (90% CL)eff
i 3(0.1 0.6)·10CKM

  

 (3) (3) (3) (3)ˆ ˆ ˆ ˆ= 4CKM l q lq ll        
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 The direct experimental limit puts strong constraints on all 4 operators, 
at the level of the colliders constraints or better.

Message for Model-Builders:
Take into account the CKM unitarity test! Especially if your model 
generates the contact term... 

Message for Experimentalists:
Measuring Vud (Vus) you are really probing the TeV scale!
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Thanks!
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Backup slides
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The eff. Lagrangian for E~1 GeV
 Muon decay

 Beta decay:
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 Case 1: FB…

 Case 2: MFV…

 Case 3: More generic structure…
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ΔCKM vs. EW precision measurements

 U(3)5 limit;
 237 measurements;
 21 parameters (’s);

Han & Skiba (2005)

 (3) (3) (3) (3) 3

exp. 3

ˆ ˆ ˆ ˆ4 (4.7 2.9)·10

(0.1 0.6)·10

HEP fit
CKM l q lq ll

CKM

     



        

   

6

This leaves ample room 

for a sizeable violation

of CKM-unitarity

5 times more 

precise!
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ΔCKM vs. EW precision measurements
Global analysis

Combination

HEP + CKM

HEP + CKM (alt)

HEP constraint CKM constraint
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