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The CMS Detector 

Silicon Inner Tracker 
 
•  Charged particle reconstruction 
•  89%-75% efficiency in pPb collisions 
•  Misreconstruction fraction < 2% 
•  Momentum resolution within 2%  for 

0.4 < pT < 100 GeV/c 
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Charged Particle Production (pp 2.76 TeV) 
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Charged Particle Production (PbPb 2.76 TeV) 
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Charged Particle Production (PbPb 2.76 TeV) 

CMS Collaboration, EPJC 72 (2012) 1945 
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Nuclear Modification Factor (RAA) 
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RAA>1: enhancement 
RAA=1: no medium effect 
RAA<1: suppression 

Colorless probes are not 
modified 

Color charged probes are 
suppressed! 
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Charged Particle Production (pPb 5.02 TeV) 
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pp Reference Interpolation 

•  No pp reference spectrum at 
5.02 TeV has been measured!  

•  A reference spectrum must be 
interpolated from existing CMS 
and CDF data. 

•  Results in one of the dominant 
systematic uncertainties of 10% 
on RpPb 

CDF Collaboration, Phys. Rev. Lett. 61 (1988) 
CDF Collaboration, Phys. Rev. D82 (2010) 119903 
CMS Collaboration, JHEP 08 (2011) 086 
CMS Collaboration, EPJC 72 (2012) 1945 
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Nuclear Modification Factor (RpPb) 

CMS-PAS-HIN-12-017 
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Example Nuclear PDF Parameterization 
François Arleo and Jean-Philippe Guillet  http://lapth.cnrs.fr/npdfgenerator/ 

R =  
nPDF 

PDF 

EPS09, K. J. Eskola, H. Paukkunen and C. A. Salgado, JHEP 04 (2009) 065 
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RpPb Theory Comparison 

Enhancement in the pT 
region predicted by 
theory. 
 
More enhancement than 
expected! 

CMS-PAS-HIN-12-017 
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Conclusions 

•  Charged particle pPb √sNN = 5.02 TeV spectrum 
measured to pT = 100 GeV/c 

•  Reference spectrum determined by interpolating 
existing pp measurments from √sNN = 0.63 to 7 TeV 

•  RpPb reaches 1 at pT = 2-3 GeV/c and rises to 1.3-1.4 at 
100 GeV/c  

 
•  Analysis Summary: CMS-PAS-HIN-12-017                 

http://cds.cern.ch/record/1625865 

•  Supplementary Plots: 
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIN12017 
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Backup 
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Trigger Combination 
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Tracking Performance 


