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Introduction 

•  LFV searches in tau decays at the LHC 
–  LHCb recently published the search for τ-→ µ-µ+µ-  and τ-→ p µ-µ- 

(arXiv:1304.4518) 
–  CMS/ATLAS might be able to do τ-→ µ-µ+µ- ,  

but only pre-data studies are currently public 
à low mass / PT triggers are a challenge at a GPD 

 
•  Briefly discuss other tau decay channels in LHCb 

•  Brief overview on LHCb searches for Lepton Number 
violation in beauty decays 

•  Published LHCb results obtained with 1/fb 
à times 3 on tape, extrapolate with future luminosities 

26. April 2013 Johannes Albrecht 2/14 



LHC(b) long term plan 
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Tau decays at a hadron collider 
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Search for τ-→ µ-µ+µ-  and τ-→ p µ-µ-  
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arXiv:1304.4518 
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•  Different selection for 
normalization channel for  
τ-→ µ-µ+µ-  and τ-→ p µ-µ-	


•  Ds→ φ(µ-µ-) π- candidates	




Signal likelihoods 
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Physical backgrounds 
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Combinatorial background determination 
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Results 
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Outlook: τ-→ µ-µ+µ-  

•  Data used: 1/fb @ 7TeV 
•  On tape: additional 

2.1/fb @ 8TeV 
–  Cross section scales ~8/7 

(+14%) 
–  Improved trigger for low  

mass dimuons (+10%) 

•  Expect a (small) factor 2  
purely from statistics with existing data 

•  Until 2017: expect another ≥7/fb at 13TeV 
–  Pure statistics: √(13/8*10/3)=~2.3 

•  Expect to exceed Belle sensitivity by ~2017  
with existing analysis 

•  Excellent prospects for the upgrade (2018++ à xx * 10-9)  
(also much improved trigger for soft muons) 
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Outlook: other channels  
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•  Charged hadrons LHCb performs almost as well as w/ muons 
•  Electrons: CDF has a factor ~4 penalty exchanging e by mu 

à similar for LHCb 
•  Neutrals in final state: difficult @ hadron collider 
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LFV in B decays (0.4/fb) Search for Majorana neutrinos 
•  Decays B+!h-µ+µ+ are (&L=2) strictly forbidden in SM 

–  Sterile Majorana ' of mass O(1GeV/c2) could    
enhance branching fraction 

•  LHCb search for a wide range of such decay modes : 
D-µ+µ+, D*-µ+µ+, $-µ+µ+, Ds

-µ+µ+, D0$-µ+µ+%
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•  No signal found - results for B+!$-µ+µ+ : 
@IQROE"ZKCE",K[E"=<>"%!<=!&"=<=(<=""
5AB3CD=!<=E'(<<F"

Factor >100 improvement over 
previous limits from CLEO 

Complementary to 0v(( 
which probes (Ve4, m4) plane 
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B decays to 
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Conclusions 
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Interesting prospects towards 2018 (and before) 
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