Reinterpretation of higher harmonics
from mini-jet propagation
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Introduction

A large number of partons produced at LHC

LOV High Pt
Interaction

QGP < $ > Mini-jets

Change of collective dynamics?

Purpose of study
 Hydrodynamic responses to propagation of mini-jets in the QGP
* Construction of a model describing dynamics from low to high pt

1.

* Reinterpretation of higher harmonics with effects of mini-jets propagation

2. QGP fluid + jet model

Hydrodynamic evolution
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3. Results
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- Consistent with hydrodynamic

, 2 ° : results with conventional initialization
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4. Summary
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Expansion of the QGP

Creation of the QGP fluid

The QGP fluid created by deposition of
energy and momentum from partons

Propagation of mini-jets
in the QGP fluid
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* Deposition of energy and momentum
* Induced flow in QGP fluid

(2) Hydrodynamic equations with source terms
Deposition of energy and momentum from partons to the QGP fluid

dpjetu
T = Y I, ) = == 6@ (x - 2 ()

THY : Energy-momentum tensor of the QGP fluid
J# : Source term from partons to the QGP fluid
Too < T < To: Creation of the QGP fluid

To < T: Energy-momentum deposition from mini-jets to the QGP fluid
Y. Tachibana and T. Hirano, Phys. Rev. C 90, no. 2, 021902 (2014)
Instantaneous local thermalization of energy and momentum

deposited from partons
* |deal hydrodynamic approximation
* Lattice EoS (S. Borsanyi et al., Phys. Lett. B730, 155 (2014))

(3) Hydrodynamic initial state (to = 0.6 fm)
Energy density Transverse flow velouty
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(4) Energy loss for mini-jets
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* Description of hydrodynamic initialization and mini-jets’ energy loss in QGP in a unified framework (i.e., hydrodynamics with source terms)

* |nitial flow velocity fluctuations naturally generated
* Calculation of higher harmonics v, ‘

Large effects of initial flow velocity fluctuations on v,

Effects of mini-jets energy loss visible in vanishing initial flow velocity fluctuations
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