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Motivation

5

• Purpose

• Approach

- Flow induced as medium response to jet shower
- Medium contribution to jet energy loss and shape

- Describe both jet shower and medium evolution
- Interaction between them

Jet shower transport equation  
+ 

Hydrodynamic equation with source term

B. Betz, J. Noronha, G. Torrieri, M. Gyulassy, I. Mishustin, D. H. Rischke (‘09), G.-Y. Qin, A. Majumder, H. Song, U. Heinz (’09), R. B. Neufeld, B. Muller 
(’10), R. B. Neufeld, T. Renk (’10), H. Li, F. Liu, G.-L. Ma, X.-N. Wang, Y. Zhu (’11), R. B. Neufeld, I. Vitev (’12), X.-N. Wang, Y. Zhu (’13), YT, T. Hirano (’14, 
’16), R. P. G. Andrade, J. Noronha, G. S. Denicol (’14), M. Schulc, B. Tomášik (’14),…

• Other works about jet with medium response

Linearized Boltzmann Transport (+ Hydro) Model (Fully Dynamical)
Y. He, T. Luo, X.-N. Wang, Y. Zhu (’15), S. Cao, T. Luo, G.-Y. Qin and X.-N. Wang (’16), 

Y. He, H. Stoecker, L.-G. Pang, T. Luo , E. Wang, X.-N. Wang, C. Wei (’16)

Hybrid Strong/Weak Coupling Model

JEWEL
J. Casalderrey-Solana, D. C. Gulhan, J. G. Milhano, D. Pablos,K. Rajagopal (’16)

 S. Floerchinger, K. C. Zapp (’14),…
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Instantaneous local thermalization of deposited energy and momentum

Space-time evolution of QGP medium
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• Hydrodynamic equation with source term

Energy-momentum tensor  
of the QGP fluid

Energy and momentum 
deposited from the jet

• Source term

Momentum exchange 

between medium and jet

Assumption

- Describe hydrodynamic response to jet and background expansion
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Simulations and Results
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Cooper-Frye formula

(Jet-correlated, cannot be subtracted )
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• Full jet shower + hydro model
- Jet shower evolution: transport equations for partons in jet

- Medium evolution: hydrodynamic equation with source term

• Medium response contribution to jet energy loss

Constructed from jet transport equation

- Increase of jet cone size dependence

• Medium response contribution to jet shape modification

- Medium contribution dominates large-r region
- Significantly modification except for very small-r
- Further broadening of jet shape

YT, Chang, Qin, PRC 95, 044909 (2017)


