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With the full dataset available, 
BaBar has entered in the so-
called “intense” analysis period 
Precision measurement of the 
Unitary Triangle: angles and 
sides 
Over-constrain the UT → Look 
for small deviations as a sign of 
New Physics (NP) 
Search for rare B decays → 
impose constraint on NP 
(complementary to LHC)
Exploit world largest ϒ(2S) and 
ϒ(3S) dataset  
Already successfully used → 
η

b
 discovery in 2008 
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   Search for light Higgs:
  A0 → μμ,  
  A0 → ττ,  
  A0 → invisible
  Search for CLFV in ϒ decays 

    B → lν 
    In this talk:
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Charged Higgs can mediate the annihilation
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in 2 likelihood ratios for qq and BB bkg suppression
Yield extraction:

David Lopes Pegna                                 6                               22 January 2010

 



David Lopes Pegna                                 7                               22 January 2010

95% excluded region

Some tension with SM  (~ 2σ), but large uncertainty in SM prediction 

T.Lijima @ Hints09



Charged Lepton Flavor Violation (CLFV): an unambiguous signature 
of new physics 
Unobservably small in the Standard Model 
Sensitivity to multi-TeV mass scales far beyond the reach of direct 
searches 
Many BSM mechanisms for LFV ϒ(nS) decays: SUSY, Z', 
leptoquarks, generic contact interaction
Complementary to the LHC 
Relation to LFV tau decays 
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Search for e+e- → ϒ(2S,3S) → μτ/eτ
Select τ decays to one charged track and 
additional π0 (ρ,a

1
)

Lepton (e,μ) has nearly full beam energy 
and τ decay with missing energy in the 
other hemisphere, τ decay with same flavor 
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ArXiv: 1001.1883 [hep-ex]
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Constrain NP from measured BF
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ArXiv: 1001.1883 [hep-ex]
UL @ 90% CL

 
ϒ(3S)
ϒ(2S)



NMSSM models with light CP-odd Higgs
Solve fine tuning problem in MSSM
CP-odd Higgs A0, below 2m

b
 is not constrained 

by LEP
Large BR for ϒ → γA0 possible
Dark Matter Axion portal
Nomura, Thaler, PRD79, 075008 (2009) 
and others 
Predict B(ϒ → γA0) ~10−6−10−5 with 
m

A
~ 400-800 MeV 

Mixing η
b
-A0 could lead to big enhancements 

Interesting to look in η
b
 region 

   Recently discovered state (BaBar, 2008)         
   Leptonic Branching Ratio is expected to be     
   small if η

b
 is a meson 
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(2S) or 
ϒ(3S) resonance) 
Fully or partially reconstructed final state, 
depending on the decay pattern of A0 
Key experimental signature: 
monochromatic photon in the 
Center-of-Mass (CM) frame
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Expect τ decays of A0 to be dominant above the τ threshold 
Look for A0 decays as a narrow peak in the photon energy spectrum 
above E*

γ
 > 0.2 GeV

Leptonic decays for both τ: ee, μμ, eμ 
Select events with 2 opposite-charge leptons, one energetic photon, 
and large missing energy and mass consistent with τ decays 
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PRL103, 181801 (2009)
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BaBar has entered in the “intense” analysis period and is 
successfully carrying on its physics program:
ϒ(4S): search for rare B decays, constrain NP models
ϒ(2S, 3S): bottomonium spectroscopy, NP (light Higgs models)
Charm, tau, etc.... 
Keep tuned for new results at Winter and Summer 
conferences!
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Complementary approaches to detect New Physics 
very effective analogy by Bob Cahn
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