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Long - lived Particles in Collider Experiments  
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Ą Hadronize    Ą charged track     Ą Missing  

2  /34  
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long-lived charged particles 

Å long -lived sleptons  

Å long -lived charginos  
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Two take -homeôs 

Â Expected reach  

     at 100 TeV pp collider  

 

Â New phenomenon  

     at 100 TeV pp collider  

  ñMuon radiative energy lossò 
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Take - home SUSI  

Sushi picture (c) Paylessimages, inc.  

http://www.paylessimages.jp/


1.  How searched at the LHC?  

2.  at 100 TeV collider?  

üMuon radiative energy loss  for BKG reduction  

3.  Our simulation  

üExpected reach:  

 

O u t l i n e  Feng , SI, Shadmi , Tarem  [1505.02996 ]  
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ATLAS detector  
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Â mass  measurement = p  & Γ measurements  

ñMass measurementò to distinguish long- lived sleptons  

momentum & velocity  

ü momentum  ü velocity  

Å TOF [time -of-flight]  

 

Å dE/dx [ionization energy loss]  
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Â mass  measurement = p  & Γ measurements  

ñMass measurementò to distinguish long- lived sleptons  

momentum & velocity  

ü momentum  ü velocity  

Å TOF [time -of-flight]  

 

Å dE/dx [ionization energy loss]  

ATLAS: muon  Γ resolution  
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 Bounds from 8 TeV LHC  

339 GeV [CMS]   

  [1305.0491 ]  

 
286 GeV [ATLAS]  
  [1411.6795 ]  

 

See also: LHCb- CONF- 2014 - 001  

For 

(direct  production)  
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Detector at 100 TeV collider  

¾LHC ¾100 TeV Collider  

ATLAS  

CMS  

HectoLAS  
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Strategy at 100 TeV  collider  

our selection flow  
Cf.) ATLAS 8  TeV [1411.6795 ]  
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Figure from Groom, Mokhov, Striganov,  Atom. Nucl. Data Tab. 78  (2001) 183 -356  
 [also in PDG Review Passage of particles through matter]  

Muon  energy loss in matter  
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Figure from Groom, Mokhov, Striganov,  Atom. Nucl. Data Tab. 78  (2001) 183 -356  
 [also in PDG Review Passage of particles through matter]  

Muon  energy loss in matter  

ü Bremsstrahlung  

ü Photonuclear interaction  

ü          pair -production  

Muon  radiative  energy loss  
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Muon  energy loss in 3m iron (Fe) ñcalorimeterò Feng , SI, Shadmi , Tarem  [1505.02996 ]  

[Simulated with GEANT 4]  
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