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Small-angle limit of EEC
light-ray OPE in the collinear limit

our focus 
is here
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location of the medium angular scales 
à p+p reference under control

EEC in p+p
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EEC from inclusive cross-section
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EEC in p+p collisions
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EEC in heavy-ion collisions
medium-induced

radiation
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Medium-induced radiation
computed in the context of parton energy loss

the accumulated transverse momentum
picked up by a gluon of formation time t

mean free path
average pT2 picked up

in each scattering

Baier, Dokshitzer, Mueller, Peigne and Schiff (1997)
Zakharov (1997)

the relevant medium parameter needed
along with the length L
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• how does medium-induced radiation affect jet substructure ?
 let’s look at the Lund plane, then compute the EEC

Radiative energy loss in pQCD

its formation time must be smaller than the medium length L :

it must pick up enough transverse momentum:

• emission of the radiated gluon
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Time and angular scales
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Brick-QGP hemisphere-jet EEC
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Single hard scattering (GLV)

• onset of medium effects is not as sharp in the GLV case

• the coherence transition is very smooth: mild difference in behavior 
when varying the medium parameters in the two regions
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Gyulassy, Levai and Vitev (2000-2001)



Conclusions
• Energy-Energy correlators (EECs) for jet substructure in p+p collisions

 - correlations functions of the energy flow operator formulated in QFTs
 - obey factorization theorems and computed to high accuracy in QCD
 - now being measured at RHIC and the LHC 
 

• EECs for jet substructure in heavy-ion collisions

 - complementary approach to traditional observables
 - novel attempt to try and identify the scales of jet evolution inside the
 QGP, in particular those related to color coherence

• Work in progress

 more realistic calculations (dynamic QGP, experimental constrains, …)
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