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Ridge in Heavy Ion collisions  

Á Long-range structures in ɲ ́seen in pair distributions on the near side 
(ɲ  ˒~ 0) and away side (ɲ  ˒~ ̄ ) by RHIC and LHC experiments. 

ÁWell explained by initial shape and density fluctuations followed by 
hydrodynamic evolution. 2 
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Ridge in p+p collisions! 
(CMS Collaboration: JHEP09(2010)091) 

Á A ridge structure extended in pseudorapidity  on the near side (ɲ  ˒~ 0), 
was observed in high multiplicity p+p collisions by CMS, albeit much 
smaller in magnitude compared to that in heavy ion collisions, 

Á Source of these correlations are not well understood. 
Á Initial state (CGC) effects?  
Á Flow as in heavy ions? 

Pb+Pb p+p 
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Ridge in p+Pb collisions 

Pb+Pb p+p p+Pb 

ÁNot surprisingly(!), a similar near side ridge is observed in p+Pb 
collisions by CMS, ALICE and ATLAS. 

 
ÁNature and origin of these ridge correlations? 
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Ridge in p+Pb collisions 

Pb+Pb p+p p+Pb 
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ÁNot surprisingly(!), a similar near side ridge is observed in pPb 
collisions by CMS, ALICE and ATLAS. 

ÁIs there an away side ridge? 
Å If so, how does it look like? 
Å ὴ, multiplicity and charge dependence? 



ATLAS Detector 
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ATLAS Detector 

ÁInner Detector ς Used the reconstructed charged particle tracks in 
Inner detector for constructing correlations 

ÁForward Calorimeter(Pb fragmentation side)  ς Used for 
ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ΨŜǾŜƴǘ aŎǘƛǾƛǘȅ ŎƭŀǎǎΩ 7 
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Event activity classes  

ÁΨ9ǾŜƴǘ ŀŎǘƛǾƛǘȅΩ ƛǎ ŎƘŀǊŀŎǘŜǊƛȊŜŘ ŜƛǘƘŜǊ ōȅ ǘƘŜ Number of reconstructed 
tracks with pt> 0.4Gev in the Inner Detector or by the Energy deposited in 
the Forward Calorimeter in the Pb fragmentation side 

ÁUsing Forward Calorimeter energy implies no autocorrelation bias in event 
activity class definition. 8 



Event activity classes in ʅὉ   

Á 12 fine and 4 broad event activity classes in ʅὉ  defined for detailed 
analysis 

ÅɱὉ >80 GeV contains top 2% and ɱὉ  < 20 GeV contains bottom 
52% of all events. 9 



Ridge and event activity 
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ÁThe ridge 
structure is 
absent in 
the 
peripheral 
event class 
while its 
clearly 
visible in 
the central 
event class 
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