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Outline: 
– The BaBar Detector & Dataset 
– B Physics 

•  B  γγ 

•  B  Λ(c) l- 
•  B  Kυυ 

– Charm Physics 
•  D  γγ 

•  Xc h l+l- 
– Conclusions 
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Dataset: 
530/O recorded in 9 years of operaQon : 
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Not only BB pairs: 
690M cc pairs 
500M τ τ pairs 
 

~470M BB pairs  but also: 
7  x   (Belle + Cleo)  ϒ(3s) 
0.5 x (Belle + Cleo)  ϒ(2s) 
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B  γγ 
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•  Bγγ is an effecQve FCNC b dγγ  
•  Process supressed due to addiQonal CKM and EM vertex factors: 
@L.O.   SM BF ~3.1+6.4‐1.6 x 10‐8          [JHEP0208:54 (2002)] 

•  Different NP scenarios can enhance the BF 
•  Extended Higgs sector: PRD58,095014(1998) 
•  Susy with broken R‐parity: PRD70,0355008 (2004) 

–  Previous measurements: 
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B  γγ 
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Phys. Rev. D 83, 032006 (2011) 
467M BB pairs 
•  2-D likelihood fit to mES and ΔE 
•  Signal Yield: 21 +12.8

-11.8 events 

Measured BF x 10-7:                  (1.9σ sig) 
 
 

Upper limit: 



7 Europhysics Conference On High EnergyPhysics: EPS‐  HEP2011 

Phys. Rev. D 83, 091101(R) (2011) 
arXiv:1101.3830v2 [hep-ex]  

•  An explanation for matter-Antimatter universe 
asymmetry would require: 

•  CP violation (CPV) 
•  Baryon number violation (BNV) 

•  Are there any extra sources of CPV… or BNV? 

•  BNV  searches in B decays: 
•  B0  Λ+

c l- where the Λ+
c pK-π+  

                BF (B0  Λ+
c l- ) <  4 x 10‐29 

                                     [PRD 72, 095001, 2005] 

•  B‐  Λ0 l- where the Λ0 pπ-  

•  B‐  Λ0-bar l- where the Λ0-bar p-bar π+  

B  Λ(c) l-    (l =μ,e) 
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B  Λ(c) l- 
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•  Dataset: 429/O @ Y(4s) (~470M BB pairs) 
•  Blind analysis 
•  Unbinned extended likelihood fit to get the 

signal yield 
•  2D PDF in mES/ΔE plane ( 3D with TMVA  output 

for Λc decay modes )  
•  Background e+e-e+e-γ (γe+e‐) rejected 

requiring more than 4 ch. trks in the event. 
•  Some BB and conQnuum irreducible 

background aoer selecQon 
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B  Kυυ 
•  bs FCNC transiQon analogous 
to B Kl+l‐, and so sensiQve to NP 

•  Small SM BF ~3.8 x 10‐6 

•  Some NP models predict BF up to 
a factor 10 larger 

Previous Upper limits on BF 
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B  Kυυ 
•  Few kinemaQc handles to reconstruct B Kυυ  
 Reconstruct the “other B” in the event in semileptonic 
B decay 

•  Look for signal decay among remaining parQcles of the 
event 
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B  Kυυ 
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D  γγ 
•  FCNC, GIM‐suppressed 

charm loop diagrams: 
Look for NP  contribuQng into 
the loops 
SM dominated by long 
distance contribuQons          
(PR D66, 014009, 2002) 
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D  γγ 
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Comb bkg 
Comb bkg + D0 π0π0 

Comb bkg + D0 π0π0 + signal 
data 
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Xc h l+l- 
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                                                                               
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Xc h l+l- 
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Xc h l+l- 
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•  Comparison with previous limits 
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Conclusions: 
–  BaBar stopped taking data in 2008, but the available dataset is 
sQll a very rich and fruiuul playground for physics analysis. 

–  BaBar was not only a B‐factory, but also a charm (tau) factory 
(and a much more: isr, etc…) 

–  Beauty and Charm sectors are a very appealing place to look 
for FCNC, LFV, BNV modes that could reveal NP beyond the 
SM: 

•  B  γγ BF upper limit lowered a factor 2  
•  No evidence of BNV found in the search for B  Λ(c) l- 

•   The UL on B  Kυυ down to 10-5 level for both channels 
•  The D  γγ improved 1 order of magnitude down to 10-6 

•  Most Xc h l+l- channels BF UL also down by 1 order of magnitude 
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BACKUP 
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B  γγ 
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Bγγ background sources: 
 

•  Decays of π0 and η’s 
–  Rejected with Likelihood 
raQo based on m(γγ’) and Eγ’ 

•  Out‐of‐Qme Bhabha 
event overlap 

–  Rejected with total energy 
and Qming cuts 

•  Generic conQnuum 
events 

– MulQvariate classifier 
(NN) based on 19 input 
variables 
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B  Kυυ 
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D  γγ 
•  FCNC, GIM‐suppressed charm loop 

diagrams: 
SM dominated by long distance 
contribuQons (PR D66, 014009, 2002) 

Look for NP  contribuQng into the 
loops 
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Xc h l+l- 
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