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Motivation
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The quark-gluon plasma (QGP), predicted by QCD and confirmed at RHIC and LHC
experiments, Is a hot and dense medium.



Motivation
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QGP Probes

hard probes: large momentum or short distance, such -
as jets, high-pT hadrons, heavy quark.
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jet: a spray of collimated hadrons with high -
transverse momentum

iet quenching: |
jet energy loss when a jet propagates in the medium

., ,\A (quenched) jet



Motivation

Jet transport coefficient
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Fig: Extracted jet transport coefficient.
JET Collaboration, Phys. Rev. C 90, 014909 (2014)

A3
b Fay/Te(DI

0

Yayun He (SCNU) The Gradient Tomography of Dijet Production in Heavy-ion Collisions 5/ 31



Motivation

Longitudinal jet tomography in heavy-ion collisions
200GeV AuAu— y+h® b=5fm ¢=-1/2 ‘ h /pf)/

length dependence
of parton energy loss
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Motivation

What about the transverse jet tomography?

Y

et
jet quenching

. ﬂ

jet quenching leads to:

v/ Jet energy loss
v/ transverse momentum broadening.
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Motivation

Boltzmann equation for an elastic scattering:

Small angle scattering, and neglect the effect of flow and drag term:

| e > q, =2 >

e wfa(k,T) = Tvklfa(kar)

qAa o Z H / dgkz fb(kb)(kaJ_ " kcJ_)z X ‘Mab—md 2&(2 )454(ka_|_kb_k
bed i=b,c,d 2Ez(277)3

For, ¢, = constant fa(k,7,t) = 3(

Diffusion width: /(2 ) = /gt and /(r

Drift: P = (EL/Zw)t
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Motivation

For ¢ = qo —|—@° L

If a is small enough, linear dependence

Y Y

0.08F

0.027

Jets tend to propagate to lower-ghat region!
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The LBT Model: gamma jet N Fid ik
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transverse energy asymmetry: photony A
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LBT+CLVisc hydro pr > 3 GeV/c
Y. He, L-G Pang, and X-N Wang. Phys. Rev. Lett. 125 (2020) 122301
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The LBT Model

Do - Ofa = / = (fefa — fofo) | Mapsea|” x —-S2(8, £, 0)(27)*6* (Do +pp—pe—pa) + inelastic
bed z—bcd 2E 27‘—)
. . 3
Sa(8,t,1) = 0(5 > 2up)0(—5+ pp <t < —pp), kp = 592T2

. e p-u
Elasitic: Fal Zpb T)0ab—sed QO perturbative QCD

bed
" dFinel 6, Py (2)kT p-u T —T;
Inelasitic: —&_— = sTal\rJvl Aa, 2 : . .
A2 7(k2 + 22m2)t po () sin 7 High twist approach

shower parton radlat%gyf‘/fé/ Model features:

+ re-scattering

4+ back reaction

recolled parton 4 Linear approximation, and valid for
of < f

Yayun He (SCNU) The Gradient Tomography of Dijet Production in Heavy-ion Collisions 11/ 31



F b5 56k

SOUTH CHINA NORMAL UNIVERSITY

How about the gradient tomography
in dijet production?
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Dijet Tomography: bias

photon-tagged jet
Y

hoton

jet

* The trigger propagates along x direction initially
* photon-tagged jet: photon as the trigger
* dijet: leading jet as the trigger
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Dijet Tomography
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Dijet Tomography
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Dijet Tomography
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500 < pyyt < 550 GeV/c
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Dijet Tomography: bias

photon-tagged jet
Y

hoton

jet

* photon-tagged jet is free of bias, emitted mainly from the center.

* dijet is biased, the leading jet also has energy loss, emitted mainly from the right
region.
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Dijet Tomography: bias A 4 Ak
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Initial production without jet quenching with jet quenching
150<p’" <850 GeV
’ 0.015
Io.o15
0.012
10.012 >
0 006 = 0.009
10 006 ” 10.006

0.003 0.003

0.000

=5 0 d




Dijet Tomography: another bias

photon-tagged jet
Y

hoton

jet

The leading jet initially from pp collisions could become the final subleading jet In
AA collisions due to energy loss, “id exchange”
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How much does the bias affect the
dijet tomography?
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Dijet Tomography: bias

pp: pr; Is leading, p;, is subleading
AA set O: pr, Is leading, p;, Is subleading; potential id exchange
AA set 1: pr Is leading from pp, p;, Is subleading from pp; no id exchange
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Dijet Tomography: bias

pp: pr; Is leading, p;, is subleading
AA set O: pr, Is leading, p;, Is subleading; potential id exchange
AA set 1: pr Is leading from pp, p;, Is subleading from pp; no id exchange
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More energy loss for p;; at this initial production region leads to the id exchange
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Dijet Tomography: energy loss ratio ||

Track the leading and subleading jet from pp
leading jet energy loss ratio: 7.1 = (Pyh = pri)/pit

subleading jet energy loss ratio: .. = (Pp5 = Pro)/pph

200<p,’ <250 GeV 500<p,’| <550 GeV 800<p, <850 GeV

Despite of the bias , x; and r, can be good quantities to localize jet production regions
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Dijet Tomography: localize x
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Dijet Tomography: localize x
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500 < pyy < 550 GeV/c

7.2 =0.00 ro=0.02 ro,=0.04




Dijet Tomography: localize x
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500 < pyy < 550 GeV/c

7.2 =0.00 ro=0.02 o, =0.04
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Dijet Tomography: localize x

500 < pf < 550 GeV/c 500 < pyy < 550 GeV/c

r, ,=0.00 r, »=0.02

o, =0.04

r, »=0.00 r, ,=0.02 r, ,=0.04

0.020

0.016

10.012

10.008

0.004

0.000

0.022
0.020
0.018
10.015
10.013
10.010
0.007
0.005
0.003
0.000

0.030

0.024

10.018

10.012

0.006

0.000




Dijet Tomography: localize y

Don’t forget transverse jet tomography
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Dijet Tomography: localize y INL TR Lk
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Dijet lomography: localize x andy i
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500 < pf < 550 GeV/c 500 < pyy < 550 GeV/c

r, 1 =0.02 r,1=0.10 r,1=0.16 r, 1 =0.02 r,1=0.10 r,1=0.16




Summary

* The longitudinal and transverse
jet tomography are studied
simultaneously in dijet events.
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correlate with the initial jet
production positions.

* The effect of dijet bias is also
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* Jet tomography can be used to pr (GeV) pr (GeV) pr (GeV)
study jet-medium interactions in

detail, such as the leading jet _
RAA for initial jet production at Thanks for your attention!

different region of the medium.
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