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Background

• Yield suppression in AA collisions for 
high pT particles compared to pp (factor of 
5) and dA ( process due to final state 
interactions)



Background cont.

• Jet-like correlations (azimuthal) of high pT triggered particles in “away”(opposite 
side) also suppressed, near side not suppressed 

• When lowering pT of trigger particles the number of soft hadrons increases *more* 
in AA than in pp for near and away peak



Background cont.

• dN/dpT near side broaden (larger than pp up to ~ 3 GeV)
• dN/dpT far side broaden for low pT and suppressed for larger pT
• Away side associated hadrons <pT> tends to limit value (progressive equilibrium)

Jet-like particles deposit energy in medium (Energy loss), this energy is then picked 
up (progressive equilibrium) and may correlated to processes like:

• Recombination
• Scattering
• “Flow”



Theory: how is Energy loss transferred to medium?

• Cronin Multiple scattering – Collective production of high pT hadrons
(rescattering)
• Nuclear shadowing – Coherent interaction of projectile and and target nucleons
• Elastic energy loss – Ellastic scattering with *thermal* partons in medium through 
one gluon exchange
• Gluon Radiation energy loss

Dominant effects Gluon Radiation and Elastic energy loss
High momentum energy transfer processes (harder scattering) suppressed
∆ELoss dependent on jet-like path length ( L ) e.i. dependent on ion-ion interaction 

geometry

For example, using BDMPS model:
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Application: Dainese, Loizides & Paic PQM (parton quenching model)



∆ELoss dependent on jet-like path length (L2)



•Particle production in central AA is 
surface dominated not only for 
single hadrons but for dijets  
• Consistent with data but how to 
make a better connection for

GeometryReaction   ⇔∆ LossE



What about the azimuthal anysotropy?

Initial spatial anisotropy Final momentum anisotropy
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Present situation



Jet quenching and Flow

• The jets produce an excess 
of low energy particles in the 
ends of the ellipsoid. This 
distorts the distribution of 
particles lowering the v2 at 
lower momenta – even 
possibly changing the sign of 
the v2 component!

• Guy Paic’s idea was to 
study this for ALICE 

• Is it feasible to measure this 
at STAR?

jets

Low energy 
remnants



Jet quenching and flow – interesting complications

• Flow may be affected by jet quenching, 
and  jets fragmentation functions may also 
be affected by flow presence retro-
something problem



Minimum Bias STAR 200 GeV Au Au 



V2 Minimum Bias pt Cut 8.5 GeV/c 



V2 Minimum Bias pt cut 6.5 GeV/c



V2 Minimum Bias pt cut 4.5 GeV/c



Centrality



Bin 1 to 2
Centrality 70 – 80%

Bin 2 to 3
Centrality 60 – 70%

Bin 3 to 4
Centrality 50 – 60%

Bin 4 to 5
Centrality 40 – 50%



Bin 5 to 6
Centrality 30 – 40%

Bin 6 to 7
Centrality 20 – 30%

Bin 8 to 9
Centrality 5 – 10%

Bin 7 to 8
Centrality 10 – 20%



Bin 9 to 10
Centrality 0 – 5%

• It is not recommended by the spectra group to work with the 20% most peripheral
events since the tracking is very inefficient in that region.
• For the rest of the analysis this bin will be excluded



V2: 0 – 80% Centrality Cut



V2: 10 – 80% Centrality Cut
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