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Energy loss in the QGP - |
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hadrons in Ry, indicates
energy loss in QGP



Energy loss in the QGP — I

Fragmentation Function
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Transverse fragmentation

Radial profile

Jet splitting function
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* PHENIX measured Jet Substructure with Reconstructed Jets in pp
* Baseline for p+A and A+A

See John Lajoie’s Poster
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Energy loss in the QGP - |
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Jet Medium Interactions

* What is a jet?
* A collimated spray defined by your algorithm

* What is a jet in the QGP?
 Jet particles “lose” energy to the medium background
* Excited, correlated response = jet or background? Korina Zapp
* Medium response contains interesting physics

correlated
background

e Two particle Correlations assume jet + flow modulated background

v
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wo Particle Correlations

* High p; (>4 GeV/c) n° as trigger
e Reconstructed with PHENIX EMCal

* Awayside jets are not biased by any jet A assoc. particies
finding algorithm or trigger requirement

* Explore lower momentum jets & fragments

(\ PHYSICAL REVIEW C 78, 014901 (2008)
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wo Particle Correlations

* High p; (>4 GeV/c) n° as trigger 0 Near Side
e Reconstructed with PHENIX EMCal i

assoc. particlgs

* Awayside jets are not biased by any jet
finding algorithm or trigger requirement

* Explore lower momentum jets & fragments
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[ap VS 4@

— -A+A
IAA - YAA/Ypp “p+p

e Suppression of high momentum hadrons 3 ; :
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[ap VS 4@

IAA = YAA/ Ypp I \ :SIQ
e Suppression of high momentum hadrons 5/ k;l :
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IAA = YAA/ Ypp / \ :g:s

e Suppression of high momentum hadrons 3 3 :
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[ap VS 4@

IAA = YAA/ Ypp

e Suppression of high momentum hadrons

* Enhancement at large angles for lower p; hadrons
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[ap VS 4@

— -A+A
IAA - YAA/Ypp _p+p

e Suppression of high momentum hadrons 3 7 :

* Enhancement most pronounced at large angles for lower p; hadrons
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Dan (A9)

Dgg=Ypu—Y

pp

* Measure the difference in the
yields instead of the ratio

* Less sensitive to yields near zero
than ratio

* Enhancement: Dy, >0
* Suppression: Dy, <0
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Da(Ag) for fixed Associated Hadron p-

DAA — YAA o Ypp

* Measure the difference in the yields instead of the ratio

* Less sensitive to yields near zero
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Daa(4e) for fixed Trigger p+

DAA — YAA o Ypp

* What is the dependence on hadron p-?
* Trigger p;: 4-5 GeV/c
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An Aside: Dy, (4¢g) tfrom Z-track Correlations (CMS)

* CMS extracted D,, from

Z-track correlations MS e (5= 502 Tev,PuPo 1.7 ', 204’
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dependence? ~
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* Dependence on RHIC vs

LHC energies?
Phys. Rev. Lett. 128 (2022) 122301

N
PH%%ENIX M. Connors 17



Hybrld
7} wlo wake

w/ wake

Potential Implications

* Hybrid model shows different behavior with
and without wake (medium response)

* What is the p; dependence to this feature?
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Potential Implications

* Hybrid model shows different behavior with
and without wake (medium response)

* What is the p; dependence to this feature?

« PHENIX %=h may imply
wake is more relevant for

low p; hadrons
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Daa(4¢) from PHENIX y-h

* From published
PHENIX results for
2007 + 2010+ 2011

* Similar evolution
as seen in t%—=h
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Summary

* PHENIX uses y—h and n°—h to probe energy loss effects including
medium response

* Latest from n®~h 2014 Run shown
* PHENIX explores associate p; dependence from 0.5-7 GeV/c

* |,a VS A indicates a redistribution of low momentum hadrons to wide
angles

* DAa(4@) shows a dependence on associate p; that may be related to
medium response

* Looking forward to more detailed comparisons to theory
e Still to come from PHENIX: Run 14 + 16 y—h and Run 16 n®-h

N
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[ap VS 4@

IAA = YAA/ Ypp

e Suppression of high momentum hadrons
* Enhancement most pronounced at large angles for lower p; hadrons
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A VS A

IAA = YAA/Ypp
* 20-40% centrality

e Suppression of high momentum hadrons
* Enhancement most pronounced at large angles for lower p; hadrons
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Flow Subtractior
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* Charged hadron v,, from PHENIX data
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Flow Subtraction - 7° v,

PRL 105, 142301 2010 (2007 data)
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 Taken from PHENIX data

* Measured via reaction plane method
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Flow Subtraction — Acoustic Scaling
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* Have charged hadron v,, for (n = 2,3,4) from PHENIX results
* No % v5 or v, measured at RHIC energies
\\\///E’lﬁg&armonics can be scaled to one another via value g,
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Flow Subtraction — Acoustic Scaling
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. Can calculate ¥ v5, v, by scaling m° v, with charged hadron
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