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PHENIX Quark Gluon Plasma

Initial State Hadronization

Incoming Nuclei QGP Freeze-out
Hydrodynamic expansion

A comprehensive understanding from the 1nitial hard scattering to final freeze-out 1s
needed to understand the properties of strong interaction
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SMALL SYSTEM COLLISIONS

e p+ p: Baseline for heavy-1on measurements
—no QGP

* p+ A : What happens when we bring 1n a
nucleus

. ‘He
e What is the smallest droplet of QGP ?
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e Same detector combinations, but very different sensitivity to key experimental effects —
beam position, detector alignment, other non-flow effects
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beam position, detector alignment, other non-flow effects
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- Biaas of centrality determination or
| final state effects ?
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PH-<ENIX
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Direct photons shows similar centrality dependence, but should
be unity — mean free path ~50 times larger than nuclear size
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- Use non-modification of

Direct photons — standard candle q\\

Yield (dAu)
<N, coll = Yield (pp)

RdAu,GL —
High p direct photons

e produced 1n hard
scattering

e have no final state effects

e yield proportional to N, ;,

- photons to correct for bias 1n |
* N, determination

col
-
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PHENIX R, revisited
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e Resolves a decade-long mystery of apparent enhancement 1n peripheral collisions

e Evidence for final state suppression of z° suppression at high p;in d+Au events with high event activity
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PHENIX  Charmonia — J/y and w(25)

\

PRC 105 (2022) 064912

= 2 I I | | | I | |
< -2.2 <y <-1.2,Inclusive PHENIX (a) 1.2 <y<2.2,Inclusive PHENIX (b)
a7 B Y(2S), p+Au V5, =200 GeV P(2S) nCTEQ15 (Shao et al.)
15 @ JAp,ptAu \sxn=200 GeV P (2S) EPPS16 (Shao et al.) _
P (2S) Transport Model (Du & Rapp) S 1m11 a1r Mo dlﬁC ation
A ) J/p Transport Model (Du & Rapp) .
of J/y and w(2S) 1in

p-going direction

R R R R

Au-going direction p-going direction
| | | | | | | |
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. o _ o o _<Ncoll> _ _ <Nc:oll>
Stronger suppression of y(2S) in Au-going direction (T | —
- Qualitatively consistent with

e nPDF only can not describe the data

\ _

e (Qualitatively agree with the transport model with final-state effects
Roli Esha HEP 2023 24



N

PH-_ENIX Jet substructure
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e PHENIX measured jet substructure with reconstructed jets m p + p

e Baseline for ongoing analysis with p + Au — results coming soon
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Large system

Direct “thermal” radiations

Integrated yield scales as (dN..,/dn)” with a
independent of p

Temperature and time evolution similar with

centrality and 4 /syy

Jet broadening & redistribution of energy

from jet core

Hints of different energy loss for charm
and bottom quarks

J/y shows no flow at forward rapidity

Small system

Geometrical ordering of v, and v; as
expected from hydro calculations

Possible effect of radial flow seen 1n
hadron spectra

Suppression of 7° yield at high p, after

correction for centrality selection bias
using direct y

w(2S) suppressed as expected from
final state effects

Many more interesting and important measurements from PHENIX coming soon!
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PHENIX Summary and outlook
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Thank you for your attention!



