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Jets as probes of the QGP
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o High energy scatterings in
collision can produce outgoing
high energy quarks or gluons

0 These will traverse and
interact with the QGP

o Outgoing parton fragments into
spray of particles we measure,
called a jet




Studying QGP in the lab

Large Hadron Collider (LHC) at CERN Relativistic Heavy lon Collider (RHIC) at BNL
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Studying QGP in the lab

Large Hadron Collider (LHC) at CERN Relativistic Heavy lon Collider (RHIC) at BNL
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sPHENIX at RHIC

First new detector at RHIC in 20 years!




sPHENIX at RHIC
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MAGNET

SEPD

MVTX

TPC

Streaming
readout for
tracking detectors

First new detector at RHIC in 20 years!

MinBIAS

First hadronic
calorimeters at
RHIC at
midrapidity!

15 kHz triggered
readout
calorimeter jet and
photon triggers in pp




Why jet measurements at RHIC and LHC?
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arXiv:1501.06197

| Jet Virtuality Evolution ‘
RHIC E, = 20-80 GeV 7
RHIC QGP Medium Influence ///};’,’
LHC E, = 100-1000 GeV /////,;f

LHC QGP Medium Influence ////7[//

J Different QGP:
 Temperature/temperature
evolution different between
LHC and RHIC

Scale [1/fm]

100 150 200 250 300 350 400 450 500 550 600
Temperature [MeV]



Why jet measurements at RHIC and LHC?
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_ arXiv:1501.06197
J Different QGP: RHIC @ 200 GeV LHC @ 5.5 TeV (solid), 14 TeV (dash)
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medium scale early in
collision



Underlying event at RHIC vs. LHC
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Underlying event at RHIC Underlying event at the LHC
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Underlying event at RHIC is significantly smaller than at the LHC- RHIC can measure jets at low energy



Jet yields are suppressed...
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Measurements at RHIC and the LHC
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Jet yields are suppressed...
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Measurements at RHIC and the LHC Future RHIC measurements
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https://indico.bnl.gov/event/15845/attachments/40963/68517/sPHENIX_Beam_Use_Proposal_2022.pdf

.as a function of path-length
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Measurements at RHIC
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Future RHIC measurements

sPHENIX beam use proposal
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RHIC provides high precision at low p+


https://indico.bnl.gov/event/15845/attachments/40963/68517/sPHENIX_Beam_Use_Proposal_2022.pdf

...as a function of flavor
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Measurements at the LHC
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...as a function of flavor
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Measurements at the LHC Measurements at RHIC
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...as a function of (sub)structure
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Measurements at the LHC Future RHIC measurements
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.as a function of (sub)structure
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Measurements at the LHC
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.as a function of (sub)structure
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Measurements at the LHC

< 1.2-ATLAS | 0-10% -
C " pp 5.02 TeV, 260 pb’’
[ Pb+Pb5.02TeV, 1.72nb" N
i anti-k;, R =0.4 jets |
B lyl<2.1 -
O.Bji l zcut — 02, ﬂ = 0 —_
RN :
0.6_— ' B
i B o o # ]
0.4l = P > 158 GeV RS _
[ = 158 < pjTet <200 GeV -y zy = mln(pT,l» pT,Z)
0.2 —+ 200 < p* < 315 GeV d Pra T D12
| T Bl
- * 315 < p” <501 GeV
| | | I | | | 1 | 1 L1 11 I | |
0%03 0.01 0.02 0.1 0.2

Phys. Rev. C 107 (2023) 054909 Fg



...as a function of (sub)structure
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Future RHIC measurements
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...as a function of mass
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Measurements at RHIC
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...as a function of mass
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Measurements at the LHC
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...as a function of mass
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Future RHIC measurements
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Next generation measurements
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High statistics data = more differential measurements of jet quenching

Measurements at the LHC Future RHIC measurements
arXiv:2405.02737
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How to extract information about QGP?
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0 Need models to relate
measurements to

QGP



How to extract information about QGP?
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0 Need models to relate
measurements to

QGP

o Bayesian analysis
allows for extraction
of QGP parameters
from many
measurements

0 Can include data from
RHIC and LHC

qq/T?
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arXiv:2010.13680
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How to extract information about QGP?
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0 Need models to relate
measurements to arXiv:2010.13680
15
QGP 1 p=10GeV/c LIDO
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Different models

: . t diff t
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allows for extraction | dependence
of QGP parameters
from many
measurements
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Conclusion

-
Jet measurements at RHIC and the LHC provide

sPHENIX Experiment at RHIC

complimentary measurements sPHEN x 1) Collisions: p+p @ Sy =200 GeV

Run 43266, Event 1380649

o Vary temperature of QGP
o Vary jet population
o Vary kinematic coverage

Combining measurements from RHIC and the LHC
in Bayesian analysis can help extract properties of
the QGP

High statistics data allows for more precise and
more differential measurements of jet quenching

o LHC run 3
o sPHENIX + continued STAR running at RHIC




