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The unpublished origins
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Jet Acoplanarity
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Follow-up article by Blaizot & McLerran, Phys. Rev. D 34 (1986) 2739



         
It was not all theory!
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What STAR could have been



         
Jet quenching revived
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Collective version of 
collisional energy loss

Mentions radiative energy loss 
but does not estimate its size



         
Energy loss is radiative
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A mystery preprint: LBL-31003
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M. Gyulassy and X. N. Wang, Phys. Rev. D44, 3501 (1991).  -   HIJING: A Monte-Carlo-Model ….

Somewhat misleading; You cannot 
vary μ and keep λ fixed (λ~μ2!)

Not in SLAC preprint library, not in LBL-NSD, not in the authors’ private files. Where is it?



         
The seminal phenomenological paper
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HIJING (1991)
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                        & RHIC data (2003)



         
Towards rigorous theory
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Introduces core principles:

• Multiple scattering with 

screening length μ-1


• Eikonal limit

• LPM effect


dE/dx ∝ C2
R μ2

Misses:

• Scattering of the radiated gluon


dE/dx ∝ Nc CR μ2(L/λ)



         
The complete theory
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BDMPS-Z theory
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Eikonal transverse potential:

Energy loss rate:



         
Hard Probes collaboration
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Tagged jets
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Opacity expansion
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Higher-twist formalism
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Modified DGLAP equations: 

Core approach in JETSCAPE



         
The 2005 crisis
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BM: QM2005 Summary
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To the Rescue:

TEC-HQM 

Theory-Expt. Collaboration

On Hot Quark MatterRHIC

LHC



         
JET Collaboration
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Today’s frontier: Jet substructure

19

• Fragmentation functions

• Jet shape

• Jet invariant mass

• Lund plane

• Groomed jets

• Track functions

• Energy flow correlators

• etc. etc. etc.

Theoretical description requires 
Monte-Carlo simulation:   
JETSCAPE, JEWEL, ….


and

Realistic modeling of the 

underlying event

A rich playground for theorists 
and experimentalists alike



         
Summary
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Jet quenching is a vibrant field of theoretical and experimental investigation.

It has moved from the study of parton energy loss to the study of modification of jet 
structure by the surrounding medium.  It promises to be at the center of experimental 
programs at RHIC, LHC and in the future, EIC.

As a true “Tiger” Xin-Nian has pounced and made his deep 
mark on the field of jet quenching. 

1962

2022

The future is bright 

Happy Birthday, Xin-Nian!


