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Motivation

® v, of quarkonia is useful tool to study the path-
length dependent modification effect and collectivity
of heavy flavors

e | arge v, of J/Y at low-pt from recombination effect
while v5 is zero for Y(1S) in PbPb

e v, of charged particle in small system is not zero in
high multiplicity
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CMS detector

Calorimeters
(Electromagnetic & Hadron)

Hadron Forward Calorimeter
(HF)

MuonChamber
(DT, RPC)

Inner Tracker
(silicon Strip & Pixel)

“ Muon Chamber
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Same event correlation

. Ty~ |"Ii 2 n7same
An=n"" —n S(An Ad) = — | 4— Pt
_ Nyyip dAn dAg e
Ap=gr ™ —g| — "
SIS n :
h
NSRS A9

e Two-particle correlations in An-Ag

e Trigger particle p*tp-, associated particle h*

e 0.3 < prtrack < 3 GeV/c




Mixed event correlation
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e The di-muon as trigger particle correlated with the charged track
associators from the different event

e Random event mixed within |zyw! - Zysd| < 2 c¢cm




Two-particle correlation method

2 nTpair
d>NP BO.0) S(An, Ag)
B(An, Ag)

d2 same d2 Nmix 1
S(An, Ag) = B(An, A¢) = =
Ntrig dAr] dA¢ Ntrig dAV] dA¢ Ntrig dA?’] dA¢

CMS pp \s =13 TeV
105 < NJI'"™ < 150

1< p:ig, p:ssoc <3 GeV/c
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e Cancel out the random combinatorial background and acceptance

effects
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Observed V> extraction
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* Long-range (|An| > 1) events projected to Ag axis in order to reject jet
contribution

o V,([utu-]+trk) is determined from a Fourier decomposition

1 d°NP" _ Nassoc
Ntrig dAn A¢ 2

{ 1+ Z 2V A cos(nA¢)}
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Simultaneous fitting

pPb 186 nb™ (8.16 TeV)
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e Observed V, is composed of signal-track
correlation and background-track

correlation

— Total fit 7]

— Background

e To extract signal V,, simultaneous fitting
with mass is applied

I signal v,
Sig — v, -
g signal+background

/AN

VS ) = SVt (1 fug) VOB




Non-flow subtractions
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CMS pp Vs =

13 TeV

e Low-multiplicity subtraction to
remove non-flow effect (mostly from
back-to-back jet correlation)

9 PSS < 3 GeV/c

| Long range (IAnl > 2)

e Jet yield ratio used to account for the
enhanced jet correlations from low to
high-multiplicity
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Non-flow subtractions
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Non-flow subtractions
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CMS pp \s =13 TeV
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Track V> subtractions
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Result (pPb J/v)
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Non-zero J/Y v, observed in forward

rapic

Simi
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ar trend

N-multiplicity pPb system

hetween J/P(closed

charm) and DO%(open charm)

Sma

Wea

ler than K% and A (open strange)

<er collective behavior than light
quarks in small systems
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Result (pPb Y)
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e Y(1S) vy is consistent with Bolzmann equation using pNRQCD limit

- Consider medium response on thermal widths (No regeneration)

e Y(1S) vy is consistent with zero regardless of the system size




Result (comparison)
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e Compared with different particles

* Not ignorable difference at mid-pr




e v, of quarkonia is useful tool to study the path-length dependent
modification effect and collectivity of heavy flavors

e \Weaker collective behavior than light c
e Y(1S) v, measured for the first time in
e Y(1S) vy is close to zero regardless of the system size

e Hint of different behavior for charmonia and bottomonia
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pPb 8.16TeV
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Simultaneous fitting of J/y
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Vo comparison Y & J/y
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