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The eff. Lagrangian for E~100 GeV
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FB case: Phenomenology
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Han & Skiba, PRD71, 2005. 
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EWPT
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 (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
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 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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 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.

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

Conclusions

11TeV (90% CL)eff
i 3(0.1 0.6)·10CKM
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 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.

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!

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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Thanks!
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Backup slides
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The eff. Lagrangian for E~1 GeV
 Muon decay

 Beta decay:

2

2

(1 )( )( ) ( )( )

( ) ( )( ) ( )( ) . .
2

( )( )

j i
l

i j i j
L R L lL R R L lL

eff i j i j
ij R L R lL L R R l

L R

L Ld u l
W

i j
R

R

RL L lL

v v

s s

t

u d l u d l

gx V u d l u d l h c
m

u d l

 
 






     

 

  



  
 
 

      
 
 
  

L

(V-A) ● (V-A) (V+A) ● (V-A)

(S-P) ● (S+P) (S+P) ● (S+P)

(T-T’) ● (T-T’)

where…

9

(3) (1) (3)
1 1 22* 1 22 1 11 22 (12 21) / 22[ ] [ ] 2[ ]

    . . .
lL l l l lv         

2

2( ) (1 )( )( ) ( )( ) . ..
2

eff
e L eL L L R eL L RL L

W

gx se h
m

v e c            

       L
(V-A) ● (V-A) (S-P) ● (S+P)

ee    

 j i
ld u l 
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 
11 12 13

†
21 22 23

31 32 33

( )
e

a a
e

l
i D l l l l

l


   



  
       

  

    
    
    

       
NP flavor structure

11 12 13
(3) (3)

21 22 23

31 32 33

1 0 0
0 1 0
0 0 1

l l 

  
    

  

   
       
   
   

11 12 13
(3) (3) (3) ( )

21 22 23 3x3

31 32 33

(3) (3 4)                  

     ...

1 0 0 ~ 0.1 ~ 0.1 ~ 0.1
0 1 0    ~ 0.1 ~ 1 ~ 1 ...
0 0 1 ~ 0.

     
1 ~ 1 ~ 1

        0 1

l
l l l LL

l l

  

 

  
     

  

  

 
      
 
 

   
        
   
   



11 12 13
(3)

21 22 23

31 32 33

 l

  
   

  

 
   
 
 

 Case 1: FB…

 Case 2: MFV…

 Case 3: More generic structure…

12

(D’Ambrosio, Giudice, Isidori, Strumia, 2002)

, , , ,
e u

c

t

l e q u d
l q c s
l q t b







         
         
         
         
         

U(3)5 inv.
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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

 
 

(3) (3

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

) (3) (3)

3

3

4

4 (0.1 0.6)

(2.5 0

· 0

· 0

1

.6)1
l q lq l

q l l

l

l q l

 



  

   

 



  

 



 



 

 
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