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The Physics Case for sPHENIX What are the inner workings of the QGP?

ments is given in Section 1.5. We note that enhancements in q̂ above the critical temperature
may be a generic feature of many models, as illustrated by the three conjectured evolutions,
and so underscore the need for detailed measurements of quark-gluon plasma properties
near the transition temperature.

All measurements in heavy ion collisions are the result of emitted particles integrated over
the entire time evolution of the reaction, covering a range of temperatures. Similar to the
hydrodynamic model constraints, the theory modeling requires a consistent temperature
and scale dependent model of the quark-gluon plasma and is only well constrained by
precision data through different temperature evolutions, as measured at RHIC and the
LHC.
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Figure 1.7: (Left) Diagram of a quark exchanging a virtual gluon with an unknown object in
the QGP. This highlights the uncertainty for what sets the scale of the interaction and what
objects or quasiparticles are recoiling. (Right) Diagram as a function of the Q2 for the net
interaction of the parton with the medium and the range of possibilities for the recoil objects.

1.3 What are the inner workings of the QGP?

A second axis along which one can investigate the underlying structure of the
quark-gluon plasma concerns the question of what length scale of the medium is being
probed by jet quenching processes. In electron scattering, the scale is set by the virtuality
of the exchanged photon, Q2. By varying this virtuality one can obtain information over
an enormous range of scales: from pictures of viruses at length scales of 10�5 meters, to
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[Andrés, Armesto, Niemi, Paatelainen, Salgado(19)]
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[Andrés et al: 1902.03231]

[Katz, Prado, Noronha-Hostler, Suaide (20)]

O""(?1$12+&K:14*8"$p4(*&8j

[Katz et al: 1907.03308]
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QGP in dense systems
[nucl-ex/0109003]

[PHENIX: Phys.Rev.Lett. 88 (2002) 022301]
[STAR: Phys. Rev. Lett. 89 (2002) 202301]

[nucl-ex/0109003]
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[arXiv:1504.04337]

[ATLAS: JHEP 09 (2015) 050]
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[Adapted from: K. Zapp]

!$&7*312(15("2"$F'(15(
Q"*(5$&FA"2*4

@D#D#S00B

T"*($&63&8(0$1538"

@D#D#S00B

[arXiv:1809.08602] [arXiv:1801.04895]

[CMS: PRL 122 (2019) 152001]
[CMS: Phys. Rev. Lett. 121 (2018) 242301]
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Multibayesian approach

O1A"(0&3$(15(1#4"$L&#8"4(61(21*(7&$$'(326"0"26"2*(
3251$A&*312

[arXiv:2011.01430]

[JETSCAPE (20,21)]

[STRONG 2020 - NA3 (on-going)]
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PbPb Peripheral
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PbPb Peripheral
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