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Morceaux choisis en physique des saveurs : 
 

• L’ajustement CKM standard en tant que test du Modèle Standard 
•  La recherche de Nouvelle Physique  

 
Rôle du LPNHE dans CKMfitter : 
 

• (très bref) survol historique 
• activités aujourd’hui, perspectives  

http://ckmfitter.in2p3.fr 

Biennale du LPNHE, 19 septembre 2011 



The CKM global fit 

• Highly predictive structure of the CKM mechanism 
 
• specific correlation patterns among observables 
 
• overconstraining the Unitarity Triange (UT) sides and angles 

• provides a stringent test of the SM 
 

• if deviations from CKM are established … 
• unambiguous sign of non-SM physics ! 
• patterns may provide hints about New Physics at play 

Standard Model :  
CP violation ↔ non-flat UT 
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theoretical expressions (in terms of 
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as constraints on the (ρ,η) plane 
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(over-)constraining the Unitarity Triangle 

For all observables : 
 
theoretical expressions (in terms of 
CKM matrix elements) are represented 
as constraints on the (ρ,η) plane 

CKM predicts:  
 

all constraints  
should overlap in a 

single point ! 

(otherwise, 
something’s going 
wrong with CKM…) 



(over-)constraining the Unitarity Triangle 

Use all available information … 



(over-)constraining the Unitarity Triangle 

CP violation in neutral kaons 

Use all available information … 



(over-)constraining the Unitarity Triangle 

Ratio of b →u and b →c couplings 

Use all available information … 



(over-)constraining the Unitarity Triangle 

B0 and Bs mixing 

Use all available information … 



(over-)constraining the Unitarity Triangle 

CKM angles α , β , γ 

Use all available information … 



(over-)constraining the Unitarity Triangle 

Combining them all together… 

Use all available information … 
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The global CKM fit as of Summer 2011  

 CKM picture sets the landscape  
for LHCb and future Super-B factor(ies) 



LPNHE and CKMfitter 

Group composition : 
 
Experimentalists 
(B-factories, LHC expt’s) 
 
Theorists 
(in increasing number) 
 
Mostly french people 
(but not only) 
 
One person from LPNHE 
(yours truly) 



LPNHE and CKMfitter 

In the past : 
 
Several contributors from LPNHE 
 
… some are now at LPNHE ! 
 
A few BaBar PhD students 
performed phenomenology 
studies during their thesis 
(including a few well-valued 
publications out of the large 
experimental collaborations) 
 
… plus several stagiaires,  
or “outsider” CKMfitter users… 
 



Scientific production 

5 publications in refereed journals 
 
Including  one TOPCITE=500+ 
 
Many talks in conferences 
 
We often struggle to fit requests… 
 
(6  conference talks for me) 
 
 



Scientific production 



Scientific production 

We are currently writing a third large-scope paper 
 

• now mostly focussing on tests of BSM physics models 
• expected time: 2012 
 
My personal commitments : 
 

• Rare Kaon and B decays :  K+→π+νν, KL
0→π0νν, B→K(*)νν 

• “History plots” (a request for an IN2P3 book) 
• Likely to be my final large contribution to CKMfitter… 
    (but one never knows…) 



2) CKM Matrix: The Standard Model Fit.   A word on the rare kaon decay K+→π+νν 
_ 

• Recent E949 update (arXiv:0903.0030 with 5 events (& incl. E787)): 
 
• BR parameterization as Brod & Gorbahn ’08  (PRD 78, 034006)  
 NLO QED-QCD & EW corr. to the charm quark contribution  
αs(mZ)=0.1176(20) & mc(mc)=1.286(13)(40) 

Charm term Pc(X) controlled at ~few %  

With contributions from R. Camacho 
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2) CKM Matrix: The Standard Model Fit.   A word on the rare kaon decays K+→π+νν and KL→π0νν 

• Recent E949 update (arXiv:0903.0030 with 5 events (& incl. E787)): 
 
• BR parameterization as Brod & Gorbahn ’08  (PRD 78, 034006)  
 NLO QED-QCD & EW corr. to the charm quark contribution  
αs(mZ)=0.1176(20) & mc(mc)=1.286(13)(40) 

BR [10-10]= 151
051731 .
.. +

−

Prospective study : assume 
• K+→π+νν measured by NA62 (~10%) 
• KL→π0νν measured by J-PARC (~15%) 
• Use εK (and ε’/ε ?) to lift ambiguities 
 

 (pessimistic scenario: no improvement of theoretical errors) 

A strong constrain on the CKM matrix  
only using Kaon inputs 



Final plots : a brief history of the CKM matrix 

• Observation of top quark (CDF+D0)  
• Evidences for exclusive b→u decays (ARGUS,CLEO) 
• First limits on Bs mixing (ALEPH) 



Final plots : a brief history of the CKM matrix 

• Improved bounds on Bs oscillations (LEP) 
• Improved constraints on |Vub| and |Vcb| (LEP) 



Final plots : a brief history of the CKM matrix 

• First results on the CP-violating CKM parameter sin2β (BaBar,BELLE) 



Final plots : a brief history of the CKM matrix 

• First results on the CKM angle α 
• Improved measurements on sin2β 
• Improved measurements on |Vub| and |Vcb|  
• First unquenched results from LQCD 



Final plots : a brief history of the CKM matrix 

• Measurement of Bs oscillation frequency (CDF, D0) 
• Evidence for leptonic B→τν decay (BaBar, BELLE) 



Final plots : a brief history of the CKM matrix 

• Results based on final B-factory datasets (BaBar,BELLE) 



Final plots : a brief history of the CKM matrix 

• Expected LHCb performances with 2 fb-1 
• Expected improvements on LQCD 



Final plots : a brief history of the CKM matrix 

• Expected LHCb performances with 10 fb-1 
• Expected Super-B-factory performances with 10 ab-1 



Final plots : a brief history of the CKM matrix 



Final plots : a brief history of the CKM matrix 



Perspectives : the future ? 



Conclusions 

• CKM mechanism is at play in quark mixing  
• dominant source of observed CP violation 

 
• CKMfitter showed the excellent overall agreelent in CKM picture 

• be it at CP-conserving vs. CP-violating level  
• on tree vs. loop processes 
 

• You may have heard of “amusing” 2-3σ effects here and there 
• beware of overinterpretation … 
• no true uncontroversial smoking gun !  

 
• Still room for non-SM contributions in FCNC processes 

• need to comply with tight constraints from MFV 
 
• Left uncovered many interesting topics … 



This talk 

 
Backup 
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The Global CKM fit : β and B→τν 

Non-trivial correlation of indirect constraints on β and B→τν … 



The Global CKM fit : β and B→τν 
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Beyond the global CKM fit : B→τν 
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Fine-tuned solution can be ruled out 

By using other semileptonic information 



NP : model-independent constraints in Bd,Bs meson mixing 

A two-step approach : 
 

• fix the CKM part with NP-insensitive inputs 
 
• use all inputs to constrain ∆d,∆s 

Two solutions : 
“SM-like” favoured 
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NP : model-independent constraints in Bd,Bs meson mixing 

A two-step approach : 
 

• fix the CKM part with NP-insensitive inputs 
 
• use all inputs to constrain ∆d,∆s 

2.5 σ compatibilty with SM hypothesis 
 
→ 1.1σ by removing B→τν 
→ 2.2σ by removing ASL 
 
Both inputs drive the disagreement 
in the same direction 
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NP : model-independent constraints in Bd,Bs meson mixing 

A two-step approach : 
 

• fix the CKM part with NP-insensitive inputs 
 
• use all inputs to constrain ∆d,∆s 

2.7σ compatibilty with SM hypothesis 
 
→ 2.7σ by removing B→τν 
→ 1.9σ by removing ASL 
→ 1.7σ by removing Bs→J/ψφ 
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