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Sensitive to space-time evolution and temperature of

matter produced 1n relativistic heavy-i1on collisions . .
b Y Measurement of yield constrains

Evidence of thermal radiations from QGP and Hadron Gas Initial conditions, sources, emission

rates and space-time evolution

30-90% photons are decay photons
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Measurement of the nonprompt direct

photons possible due to large statistics
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Increasing inverse slope with p to above
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C. Gale, J.-F. Paquet, B. Schenke & C. Shen,
Phys. Rev. C 105 (2022) 014909

Multi-messenger heavy-ion physics

* Hybrid model that describes all stages of relativistic
heavy-ion collisions

e Effect of the pre-equilibrium phase on both photonic
and hadronic observables highlighted
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Dominant contribution from pre-equilibrium
above 3 GeV/c in the model seems to align well

with the data

Overall yield falls short, especially below 2 GeV
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Jet anisotropy and jet shape at the
future Electron-lon Collider



Azimuthal anisotropy has been the cleanest experimental indication of collective tlow,
an observable that provides experimental information on the transport properties and
the equation of state of the Quark-Gluon Plasma in heavy-ion collisions

As the result of the finite size and anisotropic shape of the initial energy density
distribution of the partons inside the colliding proton/ion, measurement of anisotropic
flow harmonics 1s interesting for electron-proton/ion collisions ¢y 4+ N(P) - () + J.(ps) + X

doetp—retiet+X ) ) d?b . - 0
2, ; | o 00 Z e(]L{(Czﬁ l‘) / 2 QXI)(’I-b ' QT) ‘T'fl ("I:? b1 /1'1 C/I/ )
d*prdy jdqr - (2m) | |
- obal . For unpolarized proton/ion, and
X SEEE by, v) (S‘f(b’ R, 1) Jo(pr: B, 1) ) under the condition that the
cos(n(dy — éq)) N ) | electron and jet are back-to-back
oft function
dependence Has a jet radius dependence
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142 2 v,(D7s yJ)COS(I”l(qu — @)
n=1

g7 : transverse momentum imbalance Pr
Pr . Jet transverse momentum

y;: jet rapidity

gbq : azimuthal angle of transverse momentum 1mbalance

¢; : azimuthal angle of jet transverse momentum

y N/

The back-to-back lepton-jet production from e + p collisions provides insights
into transverse momentum dependent (TMD) studies, where the jet observables
are expected tor probing the three-dimensional nucleon structure encoded in
transverse-momentum-dependent parton-distribution functions (TMD PDFs)
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Thank you for your attention!



