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Recoil and backreaction
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Recoil and backreaction ...
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Recoil and backreaction ...

W. Chen, et al., PLB 777, 86 (2018)
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Negative source term for backreaction

Hydrodynamic eq. with “negative” source term

Gaussian source
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Test calculation

I, = 500 MeV Static QGP brick
og = 0.3 fm
1 medium

pq = (2 GeV, 2 GeV, 0,0)

parton
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Test calculation

T = 500 MeV Static QGP brick
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energy density of QGP
t=0.00 fm

Test calculation om
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Elastic process

Static QGP brick
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Medium response

Eq.: threshold of recoil
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Set up of the simulation

e . To = 500 MeV . . . .
initial jet parton — gluon  ° _ 3 Time evolution of eqgp With jet parton
xo = (0,0,0) as = 0.5
py = (50 GeV, 50 GeV, 0,0) t=0.00 fm
jet parton 4 0 N
)
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Particlized by Cooper-Frye formula at “parton level” —4 -2 0 -2y (fm) 112.00

2 4 —4
F. Cooper and G. Frye, Phys. Rev. D 10, 186 (1974) x (fm)
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Effect of backreaction
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Effect of backreaction
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Azimuthal angle distribution
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=
Ln

Ethr — AT =\ dep. & back. recoiled medium parton

— dep. only

4 T: local temperature ——-  background 1.2
w. recoil

w. jet energy loss

=
(=]

=]
Ln

(AN /d@)ey, (rad™)

I
o
Ln

I
=
=)

I

@ (rad)

(AN /d@)ey — (AN /d@)eyl,, (radl)

I
=
wn

Scattering dynamics is crucial
to backreaction
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Effect of backreaction

jet parton total (jet parton + medium paton)
7
— — = wdep. & back. — s W dep. & back.
Ethr — 4T |  — dep. only 6 EthI‘ - 4T — de.onIy
44 w. recoil .| w. recoil _ ——- background
w. jet energy loss w. jet energy loss =

(dN/d(p)ev - <dN/d(p)eV|bg. (rad'l)

@ (rad) o (rad)
B No significant effect by backreaction B Backreaction modifies total dN/d¢
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Interplay between backreaction vs deposition

Eq,r = 4T, 6T,8T T:local temperature

total (jet parton + medium parton)
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Interplay between backreaction vs deposition
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Interplay between backreaction vs deposition

_ scattering N
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Outlook:
() (ra d) Investigate the particle ratio of hadron to constrain the backreaction picture
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Summary and outlook

e \We introduced hydrodynamic equation with “negative” source term
to describe the backreaction of QGP dynamically

® Movement of hole and wake behind the hole :

® Scattering dynamics is crucial to backreaction
=) Modifies dN/dg of medium partons

Outlook T 0 e 1

x (fm)

Use PYTHIA for initial jet partons & analyze the jet structure function

Include backreaction to Dynamical Core-Corona Initialization (DCCI)
to compare with experiment Y. Kanakubo et al., Phys. Rev. C 105 , 024905 (2022)
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Back up
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Dynamical hole effect
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Threshold of recoil Ey,. = 4T, 6T, 8T

. T, = 500 MeV, typey = g, p5 = (50 GeV, 50 GeV, 0, 0), tg, = 2.0 fm/c 5000 events
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