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Motivation
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Jet transport coefficient is crucial for jet quenching calculations
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Motivation

Longitudinal jet tomography in heavy-ion collisions
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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:
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Motivation

For ¢ = qo —|—@° L

If a is small enough, linear dependence
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Jets tend to propagate to lower-g region!
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Motivation

Other theoretical developments on gradient jet tomography:

Fu, Casalderrey-Solana, and Wang, PRD 107, 5, 054038 (2023)

Barbara, Sadofyev, and Wang, PRD 107, 5, L051503 (2023)
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transverse energy asymmetry: photon=—)

reaction e
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The LBT Model
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shower parton radlat%gfé/ Model features:

+ re-scattering

4+ back reaction

recolled parton 4 Linear approximation, and valid for
of < f
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How about the transverse tomography
in dijet production?
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What's the longitudinal tomography In
dijet production?
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Dijet tomography: trigger 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: trigger 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: trigger bias
Pb+Pb 0-10% 5.02 TeV

Initial production without jet quenching with jet quenching
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Dijet tomography: trigger 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 trigger bias affect
the dijet tomography?
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Dijet tomography: trigger 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: trigger 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/e 500<ph’| <550 GeVic 800<p’| <850 GeVic

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 andy A

SOUTH CHINA NORMAL UNIVERSITY

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

7o 2=0.00 re 2 =0.02 7o, =0.04 Az =0.24

0.036 - 0.030

r, ,=0.06 r, ,=0.08 r, ,=0.10




Dijet tomography: scanning
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Summary

* The longitudinal and transverse jet tomography are studied simultaneously in dijet
events.

* They are shown to strongly correlate with the initial jet production positions.
* The effect of dijet bias Is also investigated.

e Jet tomography can be used to study jet-medium interactions in detail, especially
at different production regions in the medium.

Thanks for your attention!
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