'v_
Qv PH-ENIX

"0 207272

Forward rapidity J/J azimuthal anisotropy in Au+Au
collisions measured by the PHENIX experiment

Luis Bichon Il

Vanderbilt University
on behalf of the PHENIX collaboration

Supported in part by DOE Grant No. DE-FG05-92ER40712

W 4/7/2022 Quark Matter 2022 Krakow, Luis Bichon Il 1



Probing the QGP using the J/ pﬁﬁg?\ux

Z
* Quark Gluon Plasma is a nearly perfect fluid
* Interactions of heavy quarks are still under investigation
* Heavy quarks play a special role due to their large mass
* Open heavy flavor particles flow. Does J/{ flow?
* Mechanisms that may generate azimuthal anisotropy of observed J/{:
e Path-length dependent dissociation
e Charm equilibration and J/{ regeneration
* Primordial J/U equilibration
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The J/ suppression puzzle PH-_ENIX
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Coalescence as the solution
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* Greater J/ suppression
predicted at higher T

* ~200 cc pairs at LHC

* Coalescence increases Ry,
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J/Y v, at L
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C energies and forward rapidity pH ENIX
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 Large J/Y v, at LHC

* Coalescence model agrees
below 4 GeV/c

* Primordial J/y model agrees
only at high-p;
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J/Y v, at R
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|C energies and mid-rapidity PH-“ENIX

A

* p-mesons and charged hadrons flow
* J/Y v, is significantly smaller

 Hydrodynamic model and coalescence
from thermalized cC pairs overestimate v,

* “Initial” models with/without coalescence
are favored by the data

J/Y v, is still inconclusive
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PHENIX muon dataset PH-ZENIX

CNT
In| < 0.35
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* PHENIX Run14 Au+Au 200 GeV
(19B events)

e Muon Arms: J/Y » ut + u~

e Runl6 (15B events) COMING MR |
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~ RPC3
Central|Magnet

ZDC North
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The combined dataset will allow
for a statistically improved iy

o 18.5 m = 60 ft :
measurement of J/y elliptic flow. m m
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J/Y reconstruction

DiMuon Counts (per 0.06 GeV/c?)
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Combinatorial background
subtraction

e Mixed-event subtraction:
S = N;E— —R- NIT/”}

* Like-sign subtraction (Systematic):
S=N*"—2RVN*+*tN--
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J/Y reconstruction pmm

* Exponential (residual background)
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J/Y count from signal

] | I I | | | I I | | I I | | I I | | I I | ° |ntegra| Of CryStal Ball funcﬁon
4.5 5
Mass [GeV/c?]

'S0 PHENIX /i Signal Mass Distribution J/W simulated with PYTHIA
__ y40f Preliminary Run 14 :
S Centra"tv[r 10— 60% ] embedded in Au+Au data
NS N - Rapidity: |—2.2,—1.2 _ ]
3 1201 f pe (23] e Obtain Crystal Ball fit parameters
@ =
o 100F- | A0:0,m/4]
- - . . .
S oof }/ 1550008 Gev/c Constructing the signal and fit
v u o= l. 4 l. ee Cc2 '
LN % 1 01602 00026ev/c* | o Crystal Ball function (J/y)
2 r | e  Crystal Ball function ({(2S))
3 40 | N,y =1001+46
@)
c
O
>
=
0O

L=
I
L —
—
— ——H
L L
—

|
N
o

I"~-'-"|||
Mo
n
)
(%]
N
o

<



Event plane determination and resolution pmm
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best resolution for the event plane.
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I/ v, measurement method PHZENIX
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In/out ratio method (for v,):
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J/Y yield in-plane and out-of-plane
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J/Y yield in-plane and out-of-plane PHZENIX
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J/A v, measurement
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I/ v, measurement PHZENIX
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)/ v, measurement PHZENIX

2
S © AutAu— IR+ X {Spy = 200 GeV
.~ ® PHENIX Runl4, 10-60%, 1.2 < |y| < 2.2 . e
o STAR, 10-40%, [y <1 (PRL 111, 052301 (2013) * PHENIX J/Y v, at forward rapidity
0.2/~ pbtPb > Jp + X Sy = 5.02 TeV . : :
" e ALICE, 20-40%, 2.5 < |y| < 4.4 (JHEP 10 (2020) 141) IS consistent with zero
0.1 . ® -
- + + s E% * Forward and mid-rapidity results
- L :
Oy~ + """""""""""""""""" at RHIC are consistent, but the
- uncertainties are large
-0.1—
- ’v.
- N/ .
- = []
02k PH 7N ENlX = ¢yemaic Uneerainy | © 11N ALICE nonzero result is
] prellmlna ry = different from our measurement
_OS_IIII|IIII|IIIIIIIIIIIIII|IIII|IIII|IIII|IIII|IIII
0 05 1 15 2 25 3 35 4 45 5
pr [GeV/c]

w 4/7/2022 Quark Matter 2022 Krakow, Luis Bichon Il 12



J/U summary and outlook pmn(

Summary:

* PHENIX has measured a J/Y v, at 200 GeV at forward rapidity that
is consistent with zero
 The ALICE result is distinctly different than our measurement

 Forward and mid-rapidity results at RHIC are consistent, but the
uncertainties are large

Outlook:

 We will improve the PHENIX measurement by reducing systematics
and including the Run 16 dataset

* PHENIX will also study open heavy flavor v, providing a complete
picture of heavy-flavor dynamics at RHIC



