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“I know nothing except the fact of my ignorance” 



Majorana neutrino ↔ 𝑊𝑅  



Majorana neutrino ↔ 𝑊𝑅 ↔ General 𝑊′ searches 

• Review of recent (and not so recent) 𝑊′ searches 

• How well have we explored the full mass range? 

• All 𝑊′ signatures relevant to some extent for right-handed 

   𝑊and (by association) new types of neutrinos 



Majorana neutrino ↔ 𝑊𝑅 ↔ General 𝑊′ searches 

• Review of recent (and not so recent) 𝑊′ searches 

• How well have we explored the full mass range? 

• All 𝑊′ signatures relevant to some extent for right-handed 

   𝑊and (by association) new types of neutrinos 

Experimentalists should follow agnostic holistic approach  

• Go beyond SSM limits, ie. provide limits on  

   cross section × branching fractions 

• Direct searches: allow for the unexpected to be discovered 

• Consider as many final states as possible 



𝑊′: experimental signatures 
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• 𝑊′ Signatures 

 Leptonic: 𝑒 + 𝜈, 𝜇 + 𝜈, 𝜏 + 𝜈  

 Bosonic: 𝑊𝑍 

 Hadronic: 𝑞𝑞′, 𝑡𝑏 , ℓ𝑁ℓ (𝑁ℓ → 𝑞𝑞′ℓ′) ℓ = 𝑒, μ 

𝑊′ searches 
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• 𝑊′ Signatures 

 Leptonic: 𝑒 + 𝜈, 𝜇 + 𝜈, 𝜏 + 𝜈  

 Bosonic: 𝑊𝑍 

 Hadronic: 𝑞𝑞′, 𝑡𝑏 , ℓ𝑁ℓ (𝑁ℓ → 𝑞𝑞′ℓ′) ℓ = 𝑒, μ 

 

• Large 𝑊′ mass opens up new channels 

• Channels that are favored/suppressed: model-

dependent 

𝑊′ searches 
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• 𝑚 𝑁ℓ → 0 , ie. 𝑚 𝑁ℓ  << 𝑚 𝑊𝑅  

• 𝑚(𝑁ℓ) ~ “few tens of GeV” 

• 𝑚(𝑁ℓ) > 80-100 GeV” 

• 𝑚(𝑁ℓ) → ∞ , or 𝑚 𝑁ℓ  > 𝑚 𝑊𝑅  

 

 

General 𝑊′ searches and 𝑊𝑅 
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• 𝑊′ Signatures 

 Leptonic: 𝑒 + 𝜈, 𝜇 + 𝜈, 𝜏 + 𝜈  

 Bosonic: 𝑊𝑍 

 Hadronic: 𝑞𝑞′, 𝑡𝑏 , ℓ𝑁ℓ (𝑁ℓ → 𝑞𝑞′ℓ′) ℓ = 𝑒, μ 

 

• 𝑚 𝑁ℓ → 0 , ie. 𝑚 𝑁ℓ  << 𝑚 𝑊𝑅  
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General 𝑊′ searches and 𝑊𝑅 



 𝑊′ → ℓ𝜈 
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𝑊′ → ℓν: ATLAS & CMS 

CMS: 8 TeV, 20 fb-1, EXO12060 ATLAS: 7 TeV, 4.7 fb-1, EXOT-2012-02 
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𝑊′ → ℓν: ATLAS & CMS 

CMS: 8 TeV, 20 fb-1, EXO12060 ATLAS: 7 TeV, 4.7 fb-1, EXOT-2012-02 



Christos Leonidopoulos 

𝑊′searches: Overview 

Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
 



Christos Leonidopoulos 

𝑊′ → ℓν: CDF 

CDF: 1.96 TeV, 205 pb-1, arXiv0611022 CDF: 1.8 TeV, 107 pb-1, arXiv9910004 
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𝑊′ → ℓν: CDF 

CDF: 1.96 TeV, 205 pb-1, arXiv0611022 CDF: 1.8 TeV, 107 pb-1, arXiv9910004 

Exclusion limits much closer to theoretical curve here: weak limits 
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𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
     

e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
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μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 

     
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
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𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
     

e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 

     
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 

     
τ+MET  --- --- --- 
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𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
     

e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 

     
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 

     
τ+MET  --- --- --- 

 

• Direct searches between 105 and 200 GeV? 

• Tau searches? 
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• 𝑊′ Signatures 

 Leptonic: 𝑒 + 𝜈, 𝜇 + 𝜈, 𝜏 + 𝜈  

 Bosonic: 𝑊𝑍 

 Hadronic: 𝑞𝑞′, 𝑡𝑏 , ℓ𝑁ℓ (𝑁ℓ → 𝑞𝑞′ℓ′) ℓ = 𝑒, μ 

 

• 𝑚 𝑁ℓ → 0 , ie. 𝑚 𝑁ℓ  << 𝑚 𝑊𝑅  

• 𝑚(𝑁ℓ) ~ “few tens of GeV” 

• 𝑚(𝑁ℓ) > 80-100 GeV” 

• 𝑚(𝑁ℓ) → ∞ , or 𝑚 𝑁ℓ  > 𝑚 𝑊𝑅  

General 𝑊′ searches and 𝑊𝑅 

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

  but not necessarily at IP 

• Non-IP activity may/may not be compatible with ℓ+MET signature 

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

• Not discussed today  
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• 𝑚(𝑁ℓ) ~ “few tens of GeV” 
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General 𝑊′ searches and 𝑊𝑅 



𝑊′ → ℓ 𝑁ℓ , 𝑁ℓ → 𝑞𝑞′ℓ′ 
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𝑊′ → ℓ 𝑁ℓ (𝑞𝑞
′ℓ′) 

Search for 𝑊′ decaying to heavy neutrino plus lepton 

 

 

 

 

 

• No L-R mixing: heavy neutrino decays via 𝑊𝑅′   

• Cross-section: depends on 𝑊𝑅′, 𝑁ℓ masses  

   (assuming 𝑊𝐿′ couplings)  

• Final state: two (same-flavor) leptons plus two jets 
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𝑊′ → ℓ 𝑁ℓ (𝑞𝑞
′ℓ′) 

Search for 𝑊′ decaying to heavy neutrino plus lepton 

 

 

 

 

 

• Discovery #1: mass of two jets & lepton = neutrino mass 

• Discovery #2: mass of neutrino + lepton = 𝑊𝑅 mass 

• Discovery #3: compare lepton charges (Majorana vs Dirac) 

• Discovery #4: compare lepton flavors (LFV) 
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𝑊′ → ℓ 𝑁ℓ (𝑞𝑞
′ℓ′): ATLAS(*) & CMS 

(*) See V. Savinov’s talk for ATLAS results 

CMS: 8 TeV, 3.6 fb-1, EXO120017 

Muons 
Electrons 

𝑀ℓℓ > 200 GeV 



Christos Leonidopoulos 

𝑊′ → ℓ 𝑁ℓ (𝑞𝑞
′ℓ′): CMS 

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

Muons, 7- and 8-TeV 

datasets combined 

𝑀ℓℓ > 200 GeV 
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𝑊′ → ℓ 𝑁ℓ (𝑞𝑞
′ℓ′): CMS 

CMS: 8 TeV, 3.6 fb-1, EXO120017 

𝑀ℓℓ > 200 GeV 

Muons Electrons 



Christos Leonidopoulos 

𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
τ+MET  --- --- --- 

     
ℓℓjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   
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• 𝑊′ Signatures 

 Leptonic: 𝑒 + 𝜈, 𝜇 + 𝜈, 𝜏 + 𝜈  

 Bosonic: 𝑊𝑍 

 Hadronic: 𝑞𝑞′, 𝑡𝑏 , ℓ𝑁ℓ (𝑁ℓ → 𝑞𝑞′ℓ′) ℓ = 𝑒, μ 

 

• 𝑚 𝑁ℓ → 0 , ie. 𝑚 𝑁ℓ  << 𝑚 𝑊𝑅  

• 𝑚(𝑁ℓ) ~ “few tens of GeV” 

• 𝑚(𝑁ℓ) > 80-100 GeV” 

• 𝑚(𝑁ℓ) → ∞ , or 𝑚 𝑁ℓ  > 𝑚 𝑊𝑅  

 

 

General 𝑊′ searches and 𝑊𝑅 



𝑊′ → 𝑡𝑏  
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𝑊′ → 𝑡𝑏 : 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 



Christos Leonidopoulos 

𝑊′ → 𝑡𝑏 : 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 



Christos Leonidopoulos 

𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
τ+MET  --- --- --- 
ℓℓjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   

     
tb CMS, 20 fb-1, 8 TeV 0.8-3.0 20-100 0.8-2.05(2.15) 

 



Christos Leonidopoulos 

𝑊′ → 𝑡𝑏 : CDF 

CDF: 1.96 TeV, 1.9 fb-1, arXiv: 0902.3276 
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𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
τ+MET  --- --- --- 
ℓℓjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   

     
tb CMS, 20 fb-1, 8 TeV 0.8-3.0 20-100 0.8-2.05(2.15) 
tb CDF, 1.9 fb-1, 2 TeV 0.3-0.9 300-1600 0.3-0.8 

 



𝑊′ → 𝑞𝑞′ 
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𝑊′ → 𝑞𝑞′: ATLAS & CMS 

CMS: 8 TeV, 20 fb-1, EXO12059 ATLAS: 7 TeV, 4.8 fb-1, EXOT-2011-021 



Christos Leonidopoulos 

𝑊′ → 𝑞𝑞′: ATLAS & CMS 

CMS: 8 TeV, 20 fb-1, EXO12059 ATLAS: 7 TeV, 4.8 fb-1, EXOT-2011-021 



Christos Leonidopoulos 

𝑊′ → 𝑞𝑞′: CDF  & UA2 

CDF: 1.96 TeV, 1.13 fb-1, arXiv:0812.4036 

UA2: 0.45 TeV, 11 pb-1, Nucl. Physics B400 (1993), 3-22 



Christos Leonidopoulos 

𝑊′ → 𝑞𝑞′: CDF  & UA2 

CDF: 1.96 TeV, 1.13 fb-1, arXiv:0812.4036 

UA2: 0.45 TeV, 11 pb-1, Nucl. Physics B400 (1993), 3-22 

• Exclusion limits much closer to theoretical curve here: weak limits 

• No 1/2 σ “brazilian flag” bands: impossible to judge significance 

   of fluctuations 



Christos Leonidopoulos 

𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
τ+MET  --- --- --- 
ℓℓjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   
tb CMS, 20 fb-1, 8 TeV 0.8-3.0 20-100 0.8-2.05(2.15) 
tb CDF, 1.9 fb-1, 2 TeV 0.3-0.9 300-1600 0.3-0.8 
     

jj CMS, 20 fb-1, 8 TeV 1.2-5.0 1-300 1.2-2.29 
jj CDF, 1.9 fb-1, 2 TeV 0.3-1.4 1E2-1E5 0.35-0.75 
jj UA2, 11 pb-1, 0.45 TeV 0.13-0.30 3E3-2E5 0.13-0.26 

 

• Weak limits at low masses 

• Holes in mass spectrum coverage? 



What about the 𝑊𝑍? 



Christos Leonidopoulos 

• 𝑊′ Signatures 

 Leptonic: 𝑒 + 𝜈, 𝜇 + 𝜈, 𝜏 + 𝜈  

 Bosonic: 𝑊𝑍(3ℓν or 𝑞𝑞′ ℓℓ or 𝑞𝑞′), ℓ = 𝑒, μ 

 Hadronic: 𝑞𝑞′, 𝑡𝑏 , ℓ𝑁ℓ (𝑁ℓ → 𝑞𝑞′ℓ′) ℓ = 𝑒, μ 

 

• 𝑚 𝑁ℓ → 0 , ie. 𝑚 𝑁ℓ  << 𝑚 𝑊𝑅  

• 𝑚(𝑁ℓ) ~ “few tens of GeV” 

• 𝑚(𝑁ℓ) > 80-100 GeV” 

• 𝑚(𝑁ℓ) → ∞ , or 𝑚 𝑁ℓ  > 𝑚 𝑊𝑅  

 

 

General 𝑊′ searches and 𝑊𝑅 

• The fully leptonic channel is not exciting in terms of L-R models 

• But: semi-leptonic (plus hadronic) channel very similar to the “traditional” 

   𝑊𝑅 channel: two leptons + two jets 

• 𝑊𝑅 analysis typically includes some (kind of) Z-veto (cut on dilepton mass) 

  𝑊𝑍 analysis reverses this cut, offering complementarity in phase space  



𝑊′ → 𝑊𝑍 → 3ℓν 
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𝑊′ → 𝑊𝑍 → 3ℓν: ATLAS  & CMS 

CMS: 8 TeV, 20 fb-1, EXO12025 ATLAS: 8 TeV, 13 fb-1, CONF-2013-015 
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𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
τ+MET  --- --- --- 
ℓℓjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   
tb CMS, 20 fb-1, 8 TeV 0.8-3.0 20-100 0.8-2.05(2.15) 
tb CDF, 1.9 fb-1, 2 TeV 0.3-0.9 300-1600 0.3-0.8 
jj CMS, 20 fb-1, 8 TeV 1.2-5.0 1-300 1.2-2.29 
jj CDF, 1.9 fb-1, 2 TeV 0.3-1.4 1E2-1E5 0.35-0.75 
jj UA2, 11 pb-1, 0.45 TeV 0.13-0.30 3E3-2E5 0.13-0.26 
     

3ℓ+MET CMS, 20 fb-1, 8 TeV 0.17-2.0 0.3-100 0.17-1.45 
 



𝑊′ → 𝑊𝑍 → 𝑞𝑞′ℓℓ 

𝐵(𝑊𝑍 → 3ℓν) ~ 1.5% 

B(𝑊𝑍 → 𝑞𝑞′ℓℓ) ~ 5% 
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𝑊′ → 𝑊𝑍 → 𝑞𝑞′ℓℓ: ATLAS &CMS 

CMS: 8 TeV, 20 fb-1, EXO12022 ATLAS: 8 TeV, 7 fb-1, CONF-2012-150 

• Interpretation of results assumes 𝑍𝑍 final state.  

• Cannot use results to extract 𝑊′ limits 
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𝑊′ → 𝑊𝑍 → 𝑞𝑞′ℓℓ: ATLAS &CMS 

CMS: 8 TeV, 20 fb-1, EXO12022 ATLAS: 8 TeV, 7 fb-1, CONF-2012-150 

• Interpretation of results assumes 𝑍𝑍 final state.  

• Cannot use results to extract 𝑊′ limits 



𝑊′ → 𝑊𝑍 → (𝑞𝑞′)(𝑞𝑞′) 

𝐵(𝑊𝑍 → 3ℓν) ~ 1.5% 

𝐵(𝑊𝑍 → 𝑞𝑞′ℓℓ) ~ 5% 

𝐵 𝑊𝑍 → 𝑞𝑞′ 𝑞𝑞′ ~ 48% 
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𝑊′ → 𝑊𝑍 → (𝑞𝑞′)(𝑞𝑞′): CMS 

CMS: 8 TeV, 20 fb-1, EXO12024 
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𝑊′searches: Overview 
Channel Experiment Search  range (TeV) σ ×Β Limits (fb) SSM limit (TeV) 

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

e/μ+ΜΕΤ CMS, 20 fb-1, 8 TeV 0.4-4.0 0.5-70 0.4-3.35 
e+MET CDF, 205 pb-1,2 TeV 0.2-1.0 100-1000 0.2-0.8 
μ+ΜΕΤ CDF, 107 pb-1, 1.8 TeV 0.2-0.8 400-10000 0.2-0.7 
ℓ+MET LEP 0-0.105 10-3 × SSM? 0-0.105 
ℓ+MET  0.1-0.2 ??? ??? 
τ+MET  --- --- --- 
ℓℓjj CMS, 3.6 fb-1, 8 TeV 1.0-3.0   
tb CMS, 20 fb-1, 8 TeV 0.8-3.0 20-100 0.8-2.05(2.15) 
tb CDF, 1.9 fb-1, 2 TeV 0.3-0.9 300-1600 0.3-0.8 
jj CMS, 20 fb-1, 8 TeV 1.2-5.0 1-300 1.2-2.29 
jj CDF, 1.9 fb-1, 2 TeV 0.3-1.4 1E2-1E5 0.35-0.75 
jj UA2, 11 pb-1, 0.45 TeV 0.13-0.30 3E3-2E5 0.13-0.26 
     

3ℓ+MET CMS, 20 fb-1, 8 TeV 0.17-2.0 0.3-100 0.17-1.45 
W(jj)Z(jj) CMS, 20 fb-1, 8 TeV 1.0-2.0 10-80 1.00-1.73 

 



Summary 
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First Summary 

• LHC 𝑊′ searches:  

 No smoking gun, but not all data analyzed yet (esp. 

ATLAS) 

 A handful of deviations to keep an eye on 

 

• Low-mass region not very well explored 

Additionally, certain final states and mass regions 

have been overlooked completely 
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First Summary 

• Comprehensive search approach 

 Allows comparison of deviations in different final 

states 

 Helps reduce holes in phasespace coverage 
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TLEP: a Physics Study 

arXiv: 1308.6176 
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TLEP: a Physics Study 

arXiv: 1308.6176 
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Epilogue 
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Backup 
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