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Experimentalists should follow agnostic holistic approach  

Å Go beyond SSM limits, ie. provide limits on  

   cross section Ĭ branching fractions 

ÅDirect searches: allow for the unexpected to be discovered 

Å Consider as many final states as possible 



ὡᴂ: experimental signatures 
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Å Large ὡᴂ mass opens up new channels 

Å Channels that are favored/suppressed: model-

dependent 
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ὡ searches: Overview 

Channel Experiment Search  range (TeV) ˋ Ҏɰ Limits (fb) SSM limit (TeV) 

e+MET CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-90 0.4-3.20 
˃Ҍɾɳʆ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.8-70 0.4-3.10 

e/˃Ҍɾɳʆ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
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Exclusion limits much closer to theoretical curve here: weak limits 
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Å Direct searches between 105 and 200 GeV? 

Å Tau searches? 
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General ὡ  searches and ὡ  

Å As its mass increases, neutrino decay gradually moves inside detector,  

  but not necessarily at IP 

Å Non-IP activity may/may not be compatible with ǎ+MET signature 

Å Dedicated searches (displaced vertices, etc), but not comprehensive! 

Å Not discussed today  
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ὡ ᴼЉ ὔЉ ȟὔЉᴼήήᴂЉᴂ 
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ὡ ᴼЉ ὔЉ ήήЉ  

Search for ὡᴂ decaying to heavy neutrino plus lepton 

 

 

 

 

 

ÅNo L-R mixing: heavy neutrino decays via ὡ ᴂ   

ÅCross-section: depends on ὡ ᴂ, ὔЉ masses  

   (assuming ὡᴂ couplings)  

ÅFinal state: two (same-flavor) leptons plus two jets 
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ὡ ᴼЉ ὔЉ ήήЉ  

Search for ὡᴂ decaying to heavy neutrino plus lepton 

 

 

 

 

 

ÅDiscovery #1: mass of two jets & lepton = neutrino mass 

ÅDiscovery #2: mass of neutrino + lepton = ὡ  mass 

ÅDiscovery #3: compare lepton charges (Majorana vs Dirac) 

ÅDiscovery #4: compare lepton flavors (LFV) 
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ὡ ᴼЉ ὔЉ ήήЉ : ATLAS(*) & CMS 

(*) See V. Savinovôs talk for ATLAS results 

CMS: 8 TeV, 3.6 fb-1, EXO120017 

Muons 
Electrons 

ὓЉЉ ςππ GeV 
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ὡ ᴼЉ ὔЉ ήήЉ : CMS 

CMS: 7 TeV, 5.0 fb-1  & 8 TeV, 3.6 fb-1 

Muons, 7- and 8-TeV 

datasets combined 

ὓЉЉ ςππ GeV 
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CMS: 8 TeV, 3.6 fb-1, EXO120017 

ὓЉЉ ςππ GeV 

Muons Electrons 
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ҚҚjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   
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ὡ ᴼὸὦ 
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ὡ ᴼὸὦӶ: ATLAS & CMS 

CMS: 8 TeV, 20 fb-1, B2G12010 ATLAS: 8 TeV, 14.3 fb-1, CONF-2013-050 

ATLAS assumes neutrino too heavy to produce 


