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New Physics and  LFV  

Ratio 

We would like to find LFV and New Physics (NP) 
as well as to learn what NP induces LFV 

It is strong advantage that  has many kinds of LFV decays. 
Using Belle/BaBar data, we search for  LFV decays. 
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KEKB/Belle (1999-2010) 
B-factory: E @ CM = 10.58 GeV 
e-(8 GeV) e+(3.5 GeV) 
()  0.9 nb, (bb)  1.1 nb 
B-factory is also -factory 
Peak Luminosity is 2.1x1034cm-2·s-1 

World highest luminosity 

Belle detector: 
 Good track reconstruction and particle 

identification 
 Lepton efficiency = 90%  
 Fake  efficiency :  O(0.1)%  for  electrons,  

O(1)% for  muons 

9x108  pairs at Belle  
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PEP-II/BaBar (1999-2008) 

SVT:           97% efficiency, 15 m z hit resolution  

SVT+DCH:  (pT)/pT = 0.13 %  pT  +  0.45 %  

DIRC:          K- separation 4.2  @ 3.0 GeV/c  2.5  @ 4.0 GeV/c  

EMC:           E/E = 2.3 %E-1/4  1.3 % 

495M  decays @ BaBar 
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Analysis procedure 

Estimate number of BG events in the signal 
region using sideband data and MC 
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LFV  decays: Signal and background 

 Neutrinos in both sides 
 Missing energy in signal side 
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Search for  lhh’ 

 NUHM favors -l-+- while doubly charged higgs induces -l+--  
 Update with 854  fb-1  
 14 modes were investigated  (h,h’=, K): 

 -l-h+h’-   8 modes  (lepton flavor violation) 
 -l+h-h’-   6 modes  (lepton number violation) 

PLB 719, 346 (2013) 

Missing momentum can help to reject this kind of BG since signal has  on tag side only 
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BG rejection for lhh’  
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Result for lhh’ 

UL,10-8 
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Search for  lhh’ 
Results based on 221 fb-1 PRL 95 (2005) 191801 
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  Search for h/h 

 GUT allows -  h- while more complicated model is required for  -  h – 
 Search with 904 fb-1   data sample 

 Select three  hadrons 
 Require  Lambda  vertex 

 4 modes are searched for  (h = , K) 
 -  h-: (B-L) conserving  decay 
 -  h-: (B-L) violating  decay 
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   BG rejection for h/h 

One third of qq BG events are rejected 
while a loss of eff. is negligibly small. 
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   Results for h/h 

no candidate events are found 
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      Search for e and  

Phys. Rev. Lett. 104 (2010) 021802 

e  

Final BABAR result based on 467 fb-1 

Mode ULexp,10-8 ULmeas,10-8 

e 9.8 3.3 

 8.2 4.4 
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      Search for lV0 

Data:854fb-1 

B < (1.8-8.4)x10-8 

@90% CL 

UL,10-8 UL,10-8 UL,10-8 

PL B699 (2011) 251 
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   Search for l,l,lK*,lK* 

Phys.Rev.Lett.  103 (2009) 091801 
Mode Eff., % Nbkg Nobs UL, 10-8 

e 6.43 0.680.12 0 3.1 

 5.18 2.760.16 6 19 

e 7.31 1.320.17 1 4.6 

 4.52 2.040.19 0 2.6 

eK* 8.00 1.650.23 2 5.9 

K* 4.57 1.790.21 4 17 

eK* 7.76 2.760.28 2 4.6 

K* 4.11 1.720.17 1 7.3 

Data: 451 fb-1 

CMSSM NUHM 
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Search for lll 

UL(10-8) 
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Search for lll 
Update analysis 376 fb-1477 fb-1 Phys. Rev. D81 (2010) 111101 

1.8 x 10-8 
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  Search for lll at LHCb  

7.9x1010  produced                 
(mainly from Ds) 
-tag is impossible 
Main BG is from Ds() 
The decay Ds() was used 
for calibration 
B( )< 6.3x10-8@ 90%CL 
Data sample of about 1.5 fb-1 is 
expected this year 

The result is based on 1 fb-1 collected in 2011 at s = 7 TeV 
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Summary of LFV study  

Searches include: Lepton Flavor  Violation 
                                Lepton Number Violation  
                                Baryon Number Violation 

LHCb 
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Conclusion 

Data samples, collected with Belle and BaBar 
detectors, allowed to perform study of 48  LFV 
decay modes. 

UL for almost all modes reach O(10-8). 
o This corresponds to 100x more sensitive results 

than CLEO’s 
Analysis of /e processes is on going and final 

results will come soon. 
First results on LFV study are coming from LHCb 

experiment   

Thank You! 
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Backup slides 
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LFV in B-meson decays 

Phys. Rev. D84 (2011) 071106 

B+ D-l+l’+                 

(first measurement) 

Theory: B(B+ D-l+l’+)>10-7 
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B0  c
+l-, B-  l-, B-  l-                    

(first measurement) 
 

Phys. Rev. D83 (2011) 091101 

Calculations:  From non-observation of  
proton decay B(B0  c

+l-) = 4x10-29 
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LFV in D-meson decays 

PR D81 (2010)  091102R 

No evidence for signal observed! 

D0l+l’- D+h+l+l(’)- 
PR D84 (2011)  072006 
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SuperKEKB/Belle II 
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Expected luminosity @ SuperKEKB 

We are now here  

50 ab-1 by the 
end of 2022 
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Prospects for study LFV @ Belle II 

UL()1/LO(10-9) and 
UL() 1/L O(10-10) at 50 ab-1 
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 @ 5 ab-1, 50 ab-1 

 

@540 fb-1 

x10 

@5 ab-1 

x100 

180 BG events in total 1800 BG events in total 

? 
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 BG components 
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 @ 50 ab-1  
> 780 fb-1 

x70 

~50 ab-1 but 70 events do not 
distribute flatly because main 
BG comes from       
Still clean! 
In  search  is 
also main BG. We have already 
found effective rejection  

 distribution in  
selection  at 5 ab-1 


