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BACKGROUND & MOTIVATION

Nuclear Modification Factor
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b = 6fm corresponds to N_,; = ~600 in Au+Au
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MOTIVATION

Nuclear modification factor for z° in small systems
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Both d+Au and p+Au show large centrality
dependence.
+ At high p; we observe suppression in central
events and enhancement in peripheral events.
» While formation of QGP could explain
suppression in central, there's no obvious
explanation for the enhancement in peripheral

(e)
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Phys.Rev.C 105 (2022) 064902
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Is the centrality dependence a physics effect
or an artifact of the way we determine

centrality itself?
Are events mis-binned in centrality?
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MOTIVATION

Theoretical prediction of
two extreme limits of small colliding systems

d+Au 200 GeV

W.Ke & LVitev: arXiv:2204.00634
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» Calculations with cold nuclear
matter effect only.
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+ Calculations with cold and hot medium
effects that assume the QGP is described by
the hydrodynamic-based model.
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BIAS IN EVENT SELECTION

Is Glauber model valid for small systems?

Impact parameter b Npare N,
i s L (Theoretical) (Theoretical) (Observable)
P § Ab _________ Glauber-MC | o= - GlauberMc i
' TB — p-Pb S = 502 Tev ZHA00E s Pb-Pb sy = 2.76 TeV

a) Side View b) Beam-line View

* Analyzing the 0-20% centrality bin in
Pb+Pb is equivalent to studying the class
of events with average impact parameter o vl wul 8,
of 3fm with a very small variance. b (fm)
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* Analyzing the 0-20% centrality bin in p+Pb2 I R 20000/ gﬁ:te&;ﬂinm\ﬁ
is also equivalent to studying the class of - - T
events with average impact parameter of ~ ;] i
3fm but with a large variance. T

Multip
Multi

10000

200

» This difference implies that we cannot
draw equivalent physics conclusions about

central p+Pb and Pb+Pb events.
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BIAS IN EVENT SELECTION

BBC N_, mapped to N, with Glauber Model

» Measure event activity (Ng,) in BBC on Au

going side

 Fit event activity to superposition of negative

binomial distributions for each nucleon-

nucleon collision

» Select events in percentiles of event activity
(0-5%, 5-10%, etc. ) for data & model

+ Assign N, from model to data
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PHENIX: PRC90(2014) 034902
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BIAS IN EVENT SELECTION

Using direct photons to minimize event selection bias

o
- Because of the color-neutral property, N m“ﬁ a0 one {
redefined by y dir yield experimentally 5 POV SN S I
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RESULTS AND DISCUSSIONS

y dir and 79 yields from d+Au and p+p at 200 GeV
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RESULTS AND DISCUSSIONS

Ratio of y dir / 70
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* p+p and d+Au are on top of each other
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RESULTS AND DISCUSSIONS

Evaluating bias in N, from Glauber Model
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RESULTS AND DISCUSSIONS
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RESULTS AND DISCUSSIONS

Redefined Ryy, for 70 vs. Ngo,FXP
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SUMMARY

SUMMARY

 First evidence for significant up to 20% final state suppression of high
pT z0 (7.5 to 18 GeV/c) in central 0-5% d+Au collisions

* Previously observed enhancement of z0 in peripheral events due to an
event selection bias

* Using N_,,FXP to resolve ambiguity between final state and CNM
effects — event selection bias inherent to Glauber model approach

* Future analysis in p+Au and He+Au system will provide more
clarification. Comparing the three systems, with gradually increasing
the size, should differentiate between additional bias in centrality
determination (predicting decreasing suppression for larger systems)
and some unexpected medium effect (causing increasing suppression
for larger systems)

8/24/2023 ISMD 2023 14



THANK YOU
FOR YOUR
ATTENTION !

This work is supported
by OTKA 131991 and Atomki




BACKUP



PROGRESS IN pAu COLLISIONS

+ The data of minimum bias (BBC) and » The ratio of the raw inclusive photon and raw m°
triggered (ERT) p+Au collisions in PHENIX spectra is shown for p+Au collisions. NO
from the 2015 data taking period (Run 15) corrections are applied yet.
are used in the parallel study. The * The fact that the raw y/m° ratios for various
expected significance of the measurement centralities are similar is also a hint of the
based solely on statistical uncertainties is centralitv bias in p+Au collisions.
shown below.
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MOTIVATION
How is centrality determined in A-A (large-on-large)
collisic =+ =

N, - number of participating nucleon

12 10 8 6 4 20
+ The basic assumption underlying centrality classes 3 [—32 100 150 200 250 300 350
is that the impact parameter b is monotonically 5 |
related to particle multiplicity. S0 n|<1
e,
» For large b events(“peripheral”), we expect low 6,
multiplicity, where as for small b events(“central”) we , J
expect large multiplicity. 107
Impact parameter Noart I
. heoretica 10°F
b (Theoretical) o g
- L I i i
Nen . 501 710 \80 | \90 | gg/fjtm |(%) J\
4Ll Lt bbb il 11l
(Observabl 107% 400 800 1200 1600 2000

ch

Annu. Rev. Nucl. Part. Phys. Vol. 57:205-243
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MOTIVATION

Measurement of number of binary dp;
. . R y=— -1
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Annu. Rev. Nucl. Part. Phys. Vol. 57:205-243
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MOTIVATION

Au+Au
Suppression of 1% and non-suppression of direct y
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Phys. Rev. L 101 (2008) 232301 _ ,
- As expected, the QGP is transparent to direct

photons
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