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 Anomalies at the LHC: RK, WR, LeptoQuark. 
 

 RPV & neutrino masses. 
 

 Stop/sbottom LSP: constraints and LQ signatures. 
 
 
 
 
 
 



RK in b  sll : LHCb, 1406.6482 
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 2.6¾ 

 

 

 

  Model-independent analysis: Hiller-Schmaltz, 1408.1627 

 

(            ) 



A model 
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 Introduce a scalar leptoquark Á :  
 
 

 Leading to 
 
 

 
 RK requires 



WR anomaly: CMS, 1407.3683 
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 2.8 ¾ 

 

 

 

 

 

 

 

 

 An eejj resonance around 2 TeV. 



Allanach, et.al., 1408.5439 

2014-11-21   EJChun@KIAS Stop/sbottom with RPV 6 

 Single production of a sneutrino and decay via LQD111 : 
 
 
 
 

 Connection to 0º¯¯ :  



Biswas, et.al., 1409.0882 
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 A slepton for eejj from LQD112: 
 
 
 
 
 

 RK combined with LQD113:  



LQ excesses: CMS EXO-PAS-12-041 
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 2.6¾ 



SUSY hospitalized … 
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RPV SUSY 
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 Gauge invariance allows L & B violation: 
 

 
 Proton stability: |¸0¸00| <10-22  
 
 B parity allowing L violation: 



Bilinear RPV (LH) 
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 Neutrino–neutralino,  charged-lepton–chargino mixing: 



Neutrino masses from RPV 
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 Tree (LH) + loop (LQD, LLE): 
 
 
 
 

 Neutrino mass ~ 0.1 eV requires 



Stop/sbottom vertices from LH 
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Stop/sbottom vertices from LQD 
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Sbottom/stop decays from LH 
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Sbottom/stop decays from LQD 
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 LQDi33 : 
 
 
 
 

 LQDij3+i3j : 



LHC constraints for LH1/LQD133 
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LHC constraints for LH2/LQD233 
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Sbottom RPV for the leptoquark excess 
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 LQD113+131 : 
 
 
 
 
 
 

 Neutrino mass explanation:  



Conclusion 

2014-11-21   EJChun@KIAS Stop/sbottom with RPV 21 

 A few (non-significant) anomlies at LHC so far. 
 

 CMS leptoquark excesses interpreted by a sbottom LSP 
decaying through a certain LQD couplings. 
 

 Employing the current RPC & RPV SUSY search results at 
LHC, constrained the scenario of the stop/sbottom LSP 
with RPV relevant for the neutrino mass generation. 
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