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N
PHENIX Detector Setup PH-<ENIX

Central arms for di-electrons and forward muon arms for dimuons

CENTRAL ARMS + VTX FORWARD MUON ARMS + FVTX

PHENIX Detector

West Beam View East Forward dimuon
Midrapidity e*/e” capability spectrometry
* two 90° spectrometer arms at |n| < 0.35 ® Muon arms: 1.2<|n|< 2.2
e SVX + DC/PC tracking + RICH + EMCal for electron ® MuTr/MulD + FVTX near the IP
identification ® better opening-angle and DCA
resolution

PHENIX combines electron identification at midrapidity with dedicated forward muon spectrometers; VTX/FVTX
extend precision tracking and vertexing into the HF physics electron and muon measurements.



i PHENIX
J/Y Measurements in Central and Muon Arms a4
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(1) Study of B-> J/¢ Production in p+p at 200Gevy  PHENIX

B-hadron feed-down to J/w with dilepton reconstruction

Jly-ete~

dielectron channel

dimuon channel

B-Jly+X
B hadron >@
weak decay

Useful for PHENIX central-arm e*e~ and forward-muon u*u~ measurements
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(B->)J/U-> e’e : prompt vs displaced

Crystall Ball Function for J/{ and ¢ (2S)
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B »J/y Fraction Extraction from Electron DCA; Distributions PH~~ENIX

Jfiotal (DCAT) = feombinatorial(DCAT) = Yieldincl, sy X [Fp_;/y X fg—1/9(DCAT) + (1 =Fp_,5/4) X forompt /4 (DCAT)]

+ Yie]dcﬁ+b5 X [(1 - Rb) X ﬁf(DCﬂT) + Rp X be(DCﬂTH
(5

DCA resolution Data and MC vs py
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FB-meson — Jhy

’—V__

B - J/y Fraction in p+p at RHIC PHENIX

Fraction of B-meson->J/{ versus rapidity PHENIX and STAR results versus py
0.2 -
p+p S, = 200 GeV ~—— - _ ~——
PP e PH.ENIX S [ PP Ysw=200GeV PH-“ENIX
™ PHENIX mid-rapidity present work preliminary = ~ & PHENIX present work, |y| < 0.35 preliminary
[4)] -
0.15— pHENIXPRC 96 (2017) 064901 = 0'35 p, <10 GeVic
B 2 £ #STARPLB722(2013), |y| <1
= 0.oF ¢ STAR PRC 80 (2009), |y| < 1 m H
01— > —
S °F [JFoNLLCEM |
T ok
5 C
® 0.1
E C
Q  F
Dl | | | | | | | | | |

2 3 4 5 6 7 8 9 10 11 12
Rapidity Jy p_ (GeVlc)
Excellent agreement with Fixed-Order-Next-to-Leading-Logarithm plus Color-Evaporation

Model (FONLL+CEM) predictions across large rapidity range.
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B » J/Y Fraction: Collision Energy and pT Dependence

- Excellent agreement with CDF/ALICE/CMS/LHCb measurements
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(II) Study of J/Y Production vs N, in p+p and p+Au at 200GeV

- Final State Interactions (FSI), CNM, QGP
- Local event multiplicity: N,

Event track multiplicity: N,

- Multi-Parton Interactions (MPI) - SVX, [nl<1
- Long-range particle correlations - FVTX,1<|n|<3
" dimuon
J/Psi:1.2<]|y|<2.2
7 dimuon
N, R 1)
si o

MPI, local energy density?

-7 dimuon

Nen ()
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J/Y, Psi(2S) Measurements in Dimuon Channel
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)/ Yield vs N_, in p+p Collisions PH ENIX

Phys. Rev. D 112, L051103 (2025)

3/25/26

1. J/Psiyieldsincreasevs N, 20 =
. «- .y - PHENDC {s = 200 GeV, 1.2 < [y] < 2.2, Same Amms
2. Similar trend as o’fhers, same-arm inclusive Nch 1@ H| = PHENIX: Same Ams, Muon Subtacted
3. Apparentclear difference in long-range <J/Psi - | - PHENIX: Opposite Arms
N.,>correlations, same arm vs opposite arm 16 [~ STAR: {s =200 GeV, |y| < 1
- -5 ALICE: {5 =13 TeV, |y] < 0.9
.. 14 [~ = ALICE: {5 =13 TeV,25<y <4
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MPIl and CRin PYTHIAS8 Phys. Rev. D 112, L05113 (2025)

20
18 Ny, 1.2<lyl<2.2 PYTHIA8 (Detroit) pp
* PYTHIAS8 Petrmt tune reasm?ably 16 _ N, 1.2<Inl<2.4 o e s
agrees with PHENIX data, with MPI :
> w/o MPI, fit failed badly ~S 14 muon unsubtracted  muon subtracted
* Understanding of the underline event Z 12 — PHENIX Data -+ -

activity and correlation is important
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J/{ Yield vs N, in p+Au Collisions PH-“ENIX

Unique collision event topology:

- Study correlations over wide rapidity gaps
- Small-x vs large-xin Au

- Core-corona, QGP, CNM, MPI

large-x of Au small-x of Au
Ae.
- J/b = pTp
-2.2<y<-1.2 1.2<y<2.2

W >t + >t + g \\
. S

4 —
FUTXN 8 a k

e
/
/‘V

- ptAu
- >
z g

Viearm = 5.36 @100GeV (LHC pp @13TeV: 9.54 )
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J/Y and N_,, Correlation: Same Arm PH-ENIX

NEW
muon subtracted
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J/Y and N, Correlation: Opposite Arm

p+Au
.+. |J+
J/Psi

ny small-xof Au 4%

Z+
large-x of Au
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muon subtracted
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dN/dy
(dN/dy)

Probe CGC in p+Au?
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EPOS-4 and PHENIX Data

- Excellent agreement with “same-arm” data in
Au-going direction
- Failed p-going direction

muon subtracted
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HF Production in p+p and p+Au PHZSENIX

* Initial state, nPDF e wromuan | Y PDF

| nNNPDF3.0
1.2F 1.2 1.2

* Final state, hadronization }L —iNgl 19 —— g 1
0 — 0.8 e \ 0.8 - \
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. . . . ‘ Q=100 GeV i | | [ 4
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Physics Discussions
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p+p

Phys. Rev. D 112, L051103 (2025)

20 - - PHENIX: {S = 200 GeV, 1.2 < y| < 2.2, Same Ams
18 -« PHENIX: Same Arms, Muon Subtracted
C = PHEMIX: Opposite Arms
16 [ STAR: {5 =200 GeV, Jy| < 1
- & ALICE: {5 = 13 TeV, Jy] < 0.9
14 [+ ALICE: (5= 13 TeV, 25 < ].r-:dl
12
C .
10F B } R
-’
- -’
- ; E,
B = A
C ’
- B~
. Q >
6r ‘A" N, nrange
4= -}'ﬁl PHENIX: 1.2 <] < 2.4
C STAR: n| <1
ALICE: [y <1

22



Physics Discussions: p+p and p+Au

+Au ptAu
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LHCb p+Pb: ¢(25)/J/v
JHEP 11 (2025) 169 t.sestchors aic

Mon. @SQM26
0.03 L] L L] I L ] L] I L] LI

—4— LHCb pp Vs =13 TeV

—— LHCb pPb |5,y = 8.16 TeV
LHCh Pbp {5, = 8.16 TeV
ALICE PbPb |5y = 5.02 TeV

-

o .

[—

N

lIIIIIIIIIIIIIIIIIIIIIIIIIIII

-
oa
—_—

Nblovaalvrsa b bvvaa v s lvng
-

E* $
o o
0.005 o
Preliminary
% 20 40
dN, /d7

N
PH-<ENIX

- Pb-going
- p-going

More suppressionin the
Pb-going direction:

¥(25)/J /9

24



3/25/26

|NSD
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J/Psi Multiplicity Dependence: RHIC vs LHC
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PHENIX Detector & Measurements PH:-<ENIX
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