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Motivation 

<2> 

“How can we discover 

  SUSY with 

 

at the LHC?” 

 
(gauge-mediated SUSY breaking) 

The NLSP is charged and decays as 

expected in the GMSB framework etc. 

 



SUSY with  

   
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SUSY with  

<4> 



SUSY with  

<5> 

What will happen 
     between these? 

ATLAS-CONF-2012-002 
ATLAS-CONF-2012-005 CMS-PAS-EXO-11-022 

(1.1fb-1, assuming a GMSB model) 



<6> 

ATLAS detectors (in the LHC) 

Stau = Charged 
       a track in detectors 



<7> 

ATLAS detectors (in the LHC) 

      track bends! 

“Kink track” 

Stau = Charged 
       a track in detectors 

If                        , 
 “defay inside detectors” 



SUSY with  

<8> 

What will happen 
     between these? 



SUSY with  

<9> 



<10> 

2. How can we detect “stau-kink”? 



<11> 

つくば LHC 



つくば LHC 
<12> <12> 

We focus on 



<13> 
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inner detectors 
(trackers) 

calorimeters muon spectrometer 

ele-mag hadron 

0                         1                2        3         4        5              10 [m] 

[sectional (cut-away) view] 



<15> 

id. of stau track 

id. of daughter track 

Kink track id. 



<16> 

id. of stau track 

id. of daughter track 

Kink track id. 
by a tracker 

by a tracker 



<17> 

id. of stau track 

id. of daughter track 

Kink track id. 
by a tracker 

by a tracker 

1m 

We have to do “two” id. in 



<18> 

id. of stau track 

id. of daughter track 

Kink track id. 
by a tracker 

by a tracker 

We have to do “two” id. in 



<19> 

id. of stau track 

id. of daughter track 

Kink track id. 
by a tracker 

by a tracker 

 We don’t use end-cap for simplicity. 



<20> 

id. of stau track 

id. of daughter track 

Kink track id. 
by a tracker 

by a tracker 

 We don’t use end-cap for simplicity. 



<21> 

id. of stau track 

id. of daughter track 

Kink track id. 
by a tracker 

by a tracker 

 We don’t use end-cap for simplicity. 



<22> 

 We don’t use end-cap for simplicity. 

Kinks at TRT 1st or 2nd module 
    can be observed. 



Result (GMSB) 

<23> 

   We can observe kinks.  

 Sweet      (of stau) 

 

                          can be observed. 
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3. Model Discrimination 



“Stau kink” is expected in… 

<25> 



“Stau kink” is expected in… 
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 Applicable to RpV case ::: 



“Stau kink” is expected in… 

<27> 

 Applicable to RpV case :::  

 We can distinguish these two models! 



<28> 

4. Conclusion 



Conclusion 

<29> 

 Stau (slepton) in-flight-decay 

    observable as kink events. 
 

   

   

 

 

 

 

 

 

Gravitino-LSP model with  

R-parity violation case with  

  can be discovered by stau kink search, 

 and underlying models can be discriminated. 
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Monte Carlo 
SYSTEM 



Monte Carlo Simulation 

Event selection 
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mass spectrum:  SUSY-HIT 
event generation: Pythia6 
fast detector sim.: PGS4 
 
 



Monte Carlo Simulation 

Event selection 
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Trigger: 1jet(70) + MET(40) is 

 “stable” (90% eff.) above this point. 



Monte Carlo Simulation 

Event selection 
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TRT (1) 
     (2) 
     (3) 

TR 

TRT =         information 
         (know nothing about on z-direction.) 
 
 
“azimuthal opening angle” can be measured. 



Monte Carlo Simulation 

Event selection 

 

<34> 
in order to the daughter reconstruction. 

GOOD 

BAD 

Daughter must 
         go through TRT (3). 



Monte Carlo Simulation 

Event selection 
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