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3 Leading particle production in AA collisions



4 Leading particle suppression ~2003



5 Suppression of away-side ~2003



6 Parton energy loss: Early ideas 



7 Parton energy loss from pQCD



8 Parton energy loss from pQCD

Transport
coefficient



9 BDMPS-Z radiated energy spectrum 



10 Average energy loss in BDMPS-Z 

c

Average energy loss (in eikonal limit)
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12 Calculating leading particle spectra



13 Calculating leading particle spectra



14 Quenching weights



15 Constrained quenching weights

Two ways to construct constrained weights treated as systematic uncertainty on final results
(later abandoned reweighted approach as it is non-physical)



16 Geometry

● Optical Glauber with Wood-Saxon density distribution

● Parton production in transverse plane according to

– Determine (x0, y0) and uniform emission direction φ0  

● Matter density according to

● Calculate parton-by-parton 

– Obtain                    and



17 Result for central Au+Au collisions

PRL 112 (2014) 162001

PRL 97 (2006) 182301

● Large values for transport coefficient

– Few times larger than expected from pQCD

● However, similar scale as first 

– AdS/CFT calculation:

– Lattice QCD calculations:

PHENIX, arXiv:0801.1665

http://arxiv.org/abs/arXiv:1307.5850
https://arxiv.org/abs/hep-ph/0605178
http://arxiv.org/abs/0801.1665v2
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19 Centrality evolution

Very good description of centrality 
dependent suppression observables
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21 Surface emission and trigger bias
C.L., arXiv:0608133v2

http://arxiv.org/abs/hep-ph/0608133v2


22 Tangential emission

Core

Core

(highly debated in the literature, 
but qualitatively the effect is there)

Tangential

Sum



23 Comparison with LHC RAA (predictions)
EPJC 72 (2012) 1945

All (RHIC) models have difficulties with the apparent transparency at LHC
(In part due to the much smaller increase in multiplicity than anticipated)

https://arxiv.org/abs/1202.2554


24 Comparison with LHC RAA (PQM)

CMS, JHEP 04 (2017) 039

LHC central RAA indicate surprisingly low value for qhat. 
However, shape of data and PQM clearly different

http://arxiv.org/abs/1611.01664


25 Further studies

● And more could be done

– Adapt calculation for LHC energies 
(eg. to measured multiplicity, check pp case)

– Embed calculation in hydrodynamics

– Check implementation in Q-Pythia (arXiv:0907.1014)

– … 

“Something for you 
to tackle in the next 
years?”

https://arxiv.org/abs/0907.1014


26 RAA in very peripheral collisions

Indeed only tiny 
suppression (3%) 
from PQM

● Peripheral RAA clearly below 1

– PQM does not predict significant suppression

● Model studies 

– HIJING w/o quenching

– Pythia with HIJING MPI model

● Treating MC just like data (ie ordering events according to multiplicity) shows
 that multiplicity bias can cause the apparent suppression

– Effect even stronger for LHC
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29 Jet RAA up to very high energies
ATLAS-CONF-2017-009

Jet RAA in 0-10% central collisions at ~ 0.5-0.7 at up to 1 TeV;
Really only from energy loss, or another effect / bias? 

https://cds.cern.ch/record/2244820/files/ATLAS-CONF-2017-009.pdf
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Happy belated birthday, Guy, and onto the next 20 years!
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