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1. Introduction

Quarkonia production in small collision systems like pA

collisions, J/y and y(2S) ratio decreases as multiplicity 1.5 PHENIX Vs, =200 GeV |syy="5.02TeV
Increases + ¢ He+Au ¢ p+Pb, LHCb
' .Q'A — i ¢p+Au JHEP 1603 (2016) 133
Q| @ ¢p+Al #p+Pb, ALICE
. . _ S = H : JHEP 1412 (2014) 073
Decreasing of the ratio can be explained by comover effects. oo 1H .................. % .................................................
1
< | H
The comover effect is that quarkonia are broken by interactions = . |}j
with the comover hadron. .“a c,’?.0 51— f o ﬂ’]
3is |
One way to study comover effect is to measure quarkonia with '
! | ! | !
the same quark contents but different binding energy, like J/y % 10 20 30

(dN/dn), ./ (<S_>) (fm™)

AMPT

and w(29).

PhysRevC.95.034904
=>How about the smallest collision system?
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2. PHENIX detector fReC3

A &00 ' '
% Central Magnet §
« Two muon arms in PHENIX. &

- Southarm: -2.2 <y < -1.2
-Northarm: 1.2 <y <24 ‘ZDC South

_FVTX rapidity: 1.2 < |n] < 2.2 oo’
- Jlyrapidity: 1.2 < |y]| £ 2.2

ZDC North

MulD - -

 MulD is used to identify muon.

e MuTr find muon tracks and 18.5m = 60 ft
measure momentum. .
RS [ (@) 200 GeV p+p
E 10 ] -2.2<y<-1.2
 Matching muon arm tracks and B oo PHENIX |, w(2S)
FVTX(Forward silicon vertex tracker) e /0
tracks to improve mass resolution. 3 1°’ // / ™
( Without FVTX can’t measure psi(2S) ) 15/ o 3/ O\ ‘,1\\ |5 PhysRevC.95.034904

uw mass (GeV/c?)
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2. PHENIX detector ME Data

VTX(Mid rapidity) vs North ZOSouth FVTX vs North

-~ 30
: PYTHIAS8 pp 200 GeV 14000

» Multiplicity can be calculated by various gl FYiA o 200 Gev T
detectors.
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» |deally, using J/y going direction of the o o -
FVTX detector may maximize physics s 200 -
eﬁeCtS related to mUItipliCity. 00 2 4 6 8 10 12 14 161218 20 0 00 2 4 6 8 10 12 14 16 18 20 0

N n<2.6 N::H&n(%
| | BBC vs North

* But, if using only one of the detectors for N 7YTHiAs pp 200 Gev
calculating multiplicity then, the statistic is 7 o
not enough. :
==> Then, which combination of :

detectors Is better to

use for calculating multiplicity? SO T e
——>| et’s find out which combination of Through the PYTHIA8 study, we decided to use
detectors can be used in PYTHIAS! FVTX North, FVTX South, and VTX for the multiplicity calculation
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3. Analysis procedure

|:> J/yrand yw(2S) |:> Multiplicity
candidates classification

Calculate multiplicity in Ny, ../ < Ny, o1 iR MB > .

! PHENIX pp data set
' \/E = 200GeV ;-;

But, N, ..., have primary vertex dependency.
Run QA, Dimuon selection

=> Corrected by using < Ny, ... in MB > value at
each primary vertex position!

Calculate the ratio between
J/y and y(2S)

We are here! Systematic error study

! Compare with PYTHIAS §
§ results and other results #

o 2 - Y A -

Fitting for correlated background, invariant mass,

extract J/y and w(23S) yields.
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4. MC Study

A different trend in double ratio as a function of multiplicity at Monash tune is seen

with the different center of mass energy.
PYTHIA8 Monash tune and Detroit tune at 200 GeV show the opposite ratio trend.

==> Compare with real data would be interesting!

| Monash, ALICE acceptance, pp 13 TeV

—~ 1.6F
- PYTHIAS pp 13 TeV (Monash)

2 F  Jhp, p(28), 2.5<lyl<4

ZE’ 1.4 ;_ J/p event, (chh/dn>=15_32
\\/;Ef 1.3 W(2S) event, (chh/dn)=15.34
z . f
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Monash, PHENIX acceptance, pp 200 GeV |

1.6
1 55 PYTHIA8 pp 200 GeV (Monash)
TE U, ¢(2S), 1.2<lyl<2.2
145 Jhp event, (dN_/dn)=4.50
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1.2<i<2.6 ~

Comparsion of different center of mass energy at Monash tune

Detroit, PHENIX acceptance, pp 200 GeV

—~ 1.6F
: Z§ 1 55 PYTHIAS pp 200 GeV (Detroit)
g F Jhp, w(29), 1.2<lyl<2.2
S1.4F _
z Jhp event, (chh/dn>-3.92
| "= 1.3 W(2S)event, (dN_/d)=3.83
Z
5 1.2
o :
> L
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4. MC Study

A different trend in double ratio as a function of multiplicity at Monash tune is seen
with the different center of mass energy.
PYTHIA8 Monash tune and Detroit tune at 200 GeV show the opposite ratio trend.

==> Compare with real data would be interesting!

Monash, ALICE acceptance, pp 13 TeV , Monash, PHENIX acceptance, pp 200 GeV Detroit, PHENIX acceptance, pp 200 GeV |
~ 16f ’; ~ 1.6F ~ 16 ,
Z>> 1 5:_ PYTHIA8 pp 13 TeV (Monash) 7‘ Z% 1 5'_ PYTHIA8 pp 200 GeV (Monash) Z% 1 55 PYTHIA8 pp 200 GeV (Detroit)
\Q | E - J/p, 9(28), 2.5<lyl<4 | \@ ' = Jp, $(28), 1.2<lyl<2.2 \g TE Jhp, w(2S), 1.2<lyl<2.2
\2/31-45— Jnp event, (dN_/dn)=15.32 \zj’ 1-45— Jhp event, (dN_/dn)=4.50 \2/5 145" Jnp event, (dN_/dn)=3.92
= 1.3 w(2S) event, (chh/dn)=15.34 l’f = 1.3 w(2S) event, (chh/dn)=4.61 —O0— = 1.3F W(2S) event, (chh/dn>=3.83
% 1.2:— | 3 1.2:— 2 1.2:—
= I = F l N
=z 1.1 2 1.1 —O0— Z 1.1
1E- —0— 00— —0— o { 1E —0— —O— 1B —0—
=O— : ! —0——0— - P S
0.9 | 0.9F 0.9F e
0.8 i 0.8F 0.8F %
u 4 - - —9—
:I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 , :l 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 :| 1 1 1 I 1 1 L1 I 1 1 1 I 1 1 1 I 1 1 11 I 11 1 1
0-6 1 2 3 4 5 6 'J 0-6 1 2 3 4 5 6 0-6 1 2 3 4 5 6
AN /dn/(dN_/dn), dN,,/dn/(dN_/cn) dN, /dw/(dN_/cl)

1.2<i<2.6 1.2<i<2.6

Comparison of Monash tune and Detroit tune at 200GeV
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5. Summary & plan

Summary

1. Analyzing PHENIX pp data at \/E = 200 GeV for J/y and w(2S) ratio.

2. The decreasing ratio with increasing multiplicity is shown at all kinds of pA collisions in data analysis.

=> Motivation for this analysis.

3. Analyzing PYTHIAS8 to calculate multiplicity to select the combination of detectors.

4. PYTHIA8 Monash tune and Detroit tune are showing an opposite ratio trend in 200 GeV.

Plan

1. The systematic study will be finished.

2. Our data will be able to be compared to the various PYTHIAS8 tunes.
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