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  Rare B  Decays is very active topic

106 bb    →     109 bb    →    1011-12 bb 

Past            Present           Future

Will upper limits change to measurements by HQL12?
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One Theory Overview Talk
           Gino Isidori

Seven Experimental Talks
Present:   Babar   C. Jessop          B→Kνν, B→K+ττ, B→γγ, B→Xdγ (Vtd/Vts)
                 CDF1  M. Resigni          Bs→J/ΨKs, Bs→J/ΨK*(890), Bs→φφ (pol.)
                 CDF2  S. Farrington      Bs,d→µµ, Bs,d→K*µµ, Bs,→φµµ, B+→K+µµ, D→µµ
                 DO I. Rigg-Baudot         Bs→µµ

                Atlas    V. Sipica        Bs→µµ plus b→sµµ transition prospects
Future:    CMS    L. Martini          Bs→µµ prospects
                LHCb  N. Tuning   Bs→µµ, B0→K*µµ, B0→K*γ, Bs B0→φγ prospects

Searches for NP beyond the SM
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• No large new sources of flavor symmetry breaking at the TeV scale.
• Several anomalies in the CKM picture are starting to show up.

• May well be the first signals of new physics at the TeV scale.

• Rare decays are the key tool to make progress in this field.

• Clean leptonic and semileptonic B decays are those with the
  largest discovery potential in most realistic NP models

Isidori Conclusions
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BaBar
B+,0→Kνν
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BaBar
B+→K+ττ
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BaBar
B0 →γγ

BR(B0→γγ)=(1.7±1.1(stat)
               ±0.2(sys))x 10-7)

1.9 sigma significance

BR(B0→γγ)<3.3x10-7
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Bs→J/ΨKs
Bs→J/ΨK*Tree

Penguin

CDF

N(Bd→J/ΨKs )=5954±79
N (Bs→J/ΨKs )=64±14
BR(Bs→J/ΨKs)=(3.5±0.6(stat)
±0.4(sys)±0.4(frag)±0.1(PDG)x10-5

N(Bd→J/ΨK* )=9540±110
N (Bs→J/ΨK* )=158±25
BR(Bs→J/ΨK*)=(8.3±1.2(stat)
±3.3(sys)±1.0(frag)±0.4(PDG)x10-5
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CDF
Bs,→φφ BR
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Obviously violated: Penguin effects favored over FSI
 new physics?

CDF
Bs,→φφ polarization
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CDF
Bs,d→K*µµ, Bs,→φµµ, B+→K+µµ new physics
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   CDF
Bs,d→K*µµ, 
Bs,→φµµ, 
B+→K+µµ

B →hµµ
First Observation

In the Bs Mode

First Measurement
Of Asymmetries

At Hadron Collider
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D0
Bs→µµ

( )

D0 Result
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CDF
Bs,d→µµ

µµ Mass Spectrum
(neural net parameter >0.995) 
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CMS
Expectations 

For Bs→µµ

CMS 
µµ

Signals

Decay
 Length

Ψ,Ψ’

Z

Upsilons

Expected Upper 
Limit for 1 fb-1
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Atlas
Expectations for Bs→µµ

Early data
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LHCb
Expectations for

Bs→µµEarly Data
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LHCb
Bs→K*µµ Prospects

For F/B Asymmetry Measurement
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LHCb
Expectations for
Bs→K*γ, Bs→φγ
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• A rich set of rare B decay data available at present.

• Present rare B decay data nibbles around the edges of New Physics,
  within a factor of ~10-15 of the SM expectation for Bs→µµ. 
  (More to come from Babar, Belle, CDF, and Dzero. Factor of 2 for CDF.D0)

• The new data is beginning to come out from the LHC experiments

• At integrated L=10 pb-1 beautiful plots of SM signals, Ψ,Ψ’, Upsilonium, etc.

• Atlas, CMS and LHCb will get within a factor of 3-4 of SM expectations 
  for Bs→µµ in the first run (1 fb-1) but probably will not challenge
  them until the second run depending on the LHC luminosity and energy.

• Much better feeling than from HQ08.  There is something more than SM.
  What will we have by HQL12?  Measurements rather than upper limits?

In Conclusion
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Babar B→Kνν
B→K+ττ
B→γγ

CDF Bs→J/ΨKs
Bs→J/ΨK*(890)
Bs→φφ

Bs,d→µµ
DO Bs→µµ

Atlas  Bs→µµ 
CMS Bs→µµ
LHCb  Bs→µµ,
 B0→K*µµ

B0→K*γ


