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53 nb-1 of jet & photon triggered sample

e Valuable for studying system-size landscape

*See also Rosi Reed talk for more details about dataset and detector
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https://indico.gsi.de/event/25022/contributions/101694/
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-02
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O+0 48.2 nb™, p+p 21.3 pb™' (200 GeV) [sPH-CONF-JET-2026-02]
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-02
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O+0 48.2 nb™, p+p 21.3 pb™' (200 GeV) [sPH-CONF-JET-2026-02]
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e Suppression of jet yields in O+0O

 Weak dependence on pr

« Compared to JEWEL calculations
 Modest effect with recoils enabled
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O+0 48.2 nb™, p+p 21.3 pb™' (200 GeV) [sPH-CONF-JET-2026-02]
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https://link.springer.com/article/10.1007/JHEP04(2025)034
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-02
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* nNNPDF3.0 using global fit from light & heavy nuclei data
« EPPS21 & TUJU21 applying A-scaling
* High-x at RHIC (x=0.5 for pr=50 GeV) near EMC region
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-02

nPDF constraints for O+ 0O for RHIC energies

O+0 48.2 nb™", p+p 21.3 pb™ (200 GeV) [sPH-CONF-JET-2026-02]
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* nNNPDF3.0 using global fit from light & heavy nuclei data

« EPPS21 & TUJU21 applying A-scaling

* High-x at RHIC (x=0.5 for pr=50 GeV) near EMC region
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[PRL 103:202301, 2009]
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EMC effect measured at
JLab for 3He, 4He, 9Be,
12C etc.

EMC effect max. 10% with
no strong A-dependence

Possible to constrain nPDF
high-x for Oxygen using
other light ion results
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Collisions system

 Oxygen + Hz2 experiment with SMOG2 at LHCb
« J/Y, D% mesons can probe up to x~0.5-0.6
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https://ep-news.web.cern.ch/content/smog2-lhcb-space-experiment-and-bowling-alley
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Centrality dependent jet suppression @]’ sPHEIX
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Jet Rep In Oxygen-Oxygen 200 GeV
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* Clearer dependence in Rcp measurements with reduced uncertainties
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Centrality bias effects in small collision systems

Calorimeter jet R=0.4 |n| < 0.7
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SPHE

» Centrality bias caused by hard probes in mid-7 and soft particle production in forward-7
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Centrality bias effects in small collision systems @T SPHE@

Boulder

Calorimeter jet R=0.4 |n| < 0.7

Park et al, PRC 112 064916 (2025)
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» Centrality bias caused by hard probes in mid-7 and soft particle production in forward-7
* Much smaller bias effects at RHIC energy with sPHENIX acceptance

22 Sep. 2026 JaeBeom Park 14


https://journals.aps.org/prc/abstract/10.1103/yr6k-97mn

Energy conservation for bias effect
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Particle production in forward
region decrease for higher prt hard
probes in mid-rapidity

Bias effect strongly correlated
with energy conservation Iin
small systems at RHIC
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Bias effects study on correlation observables

Park et al, PRC 112 064916 (2025)

Bias factor on Yield
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* Bias effect significantly suppressed by correlation measurements
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* Bias effect significantly suppressed in dijet selection down to at most 5%
— residual bias coming from subleading pT dependence (fixed leading pT bin)
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Results compared with bias factors
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Results compared with theory calculations

[sPH-CONF-JET-2026-02]
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« JEWEL (no nPDF) with recoil on vs recolil off predictions in agreement with data
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Results compared with theory calculations
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[sPH-CONF-JET-2026-02]

« JEWEL predictions with
centrality dependence

found to be consistent
with results

e Modest effect with recoills

 Maximum only 10% in
most central collisions
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| X
Summary @I sPHENIX

Boulder

Comprehensive jet physics program for O+0O

Successful centrality calibration with simple Npart scaling using Glauber + NBD

Bias factor for O+0O found to be typically within 5% for sPHENIX acceptance of jet
measurement and centrality calibration detector

Jet suppression observed with clear centrality ordering beyond selection bias
JEWEL predictions in agreement with data

Useful measurement in constraining theory calculations together with LHC results
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nPDF studies with MC generators
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Boulder

* Check on isospin dependence as Oxygen
nucleus has the same number of protons
and neutrons

» Validation test on Oxygen as if for 16
protons (all-p) compared to nominal
proton/neutron ratio

o Effect found to be max. ~3% (very small)
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- sPHENIX jet measurement

Full jet reconstruction
using EMCal + HCal

In situ jet energy scale
(JES) and jet energy
resolution (JER) correction

Dijet

Jet

Y
A

Jet

Full unfolding for detector
response + UE subtraction

In heavy ion collisions

y-jet Multi-jet
@
% Jet '
Y Jet
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— — - Mean Pythia 8 ]
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z § » Use y-jet and muilti-jet channels to
4 calibrate the jet energy scale over a
0.0 — wide range 10 < p/ < 60 GeV
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1% Multi-jet
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In-situ jet energy scale (JES)

Data-to-MC JES correction

11 11 | L | R | R | L1 | R | R 11 R L

. SPHENIX Preliminary _

- p+p Is=200 GeV )

1.05— —

I Injetl <0.7 -

- Jet R=0.4 -

1_ .

0.95— —— — —

0_9__ statistical uncertainty B

~ systematic uncertainty -

. — — total uncertainty :

08 _I [ | | | [ 1 1 1 | [ | | | | [ | | | | [ 1 1 1 | [ | | | | [ | | | | [ 1 1 1 | [ | | | | [ | | I_
ﬁ O 15 20 25 30 35 40 45 50 55 60

jet p_ [GeV]

SPHE

Preliminary absolute jet energy scale

» Use y-jet and multi-jet channels to

calibrate the jet energy scale over a
wide range 10 < p/ < 60 GeV

* Global Data-to-MC fit derived using
both channels to determine absolute
JES correction and uncertainties
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| N

Boulder

1. Bisector method 2. Momentum imbalance

* Assuming detector smearing and physics are

- Jet * Assuming soft radiation imbalance is . nea
isotropic in quadrature (Gaussian independent)
» Detector smearing affects only jet » Extrapolating to no third jet (hard veto)
Jet

magnitude into Y projection

pair

Npair dAJ
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IIII|IIII|IIII|IIII|IIII|III

Z H
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— PYTHIA

<pT> — ‘171)_'_172)']*

| ©

j - 2 _ 2
O ( pT) _ 9 (pTy/) ©o (pTﬂ) 0-( pT) B O A, det \/ 04 7, Teco 07 7, truth

P V2 (pp)\/(Tcos AgT) o 2 NG

22 Sep. 2026 JaeBeom Park 27



)

Ql_ 0_4: | | I | | I | [ E | | | I | | I | | I I | IIIIIIII :

,\\I_ O_35f Min. Bias. < — Jet Trigger SPHENIX —f

= : p+p Vs = 200 GeV -

0.3~ anti-k, R=0.4 =

0 253_ Isolation AR < 1.0 -

F p ., < 7GeV .

0.2 | -

0.15( =

0.1F o Data Imbalande. -

3 2 D mglrce

0055 : PYTHIA Bisector E

[ | 1 1 1 1 | 1 1 1 1 | 1 1 4 1 | 1 1 1 1 | I I | | 1 1 1 1 | 1 1 1 1 | 1 1 1 I_

0 10 15 20 25 30 35 40 45 50

(p_) [GeV

t‘ O_2_'I""I""I""I""I""I""I""I""_

5 B & Bisector — Constant Fit: Bisector _

') 015:— -®- Imbalance == Constant Fit: Imbalance —
=
©
O

© B
S B
g 0.05 B
O_.| T R N I R B I R

Boulder

Jet
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Jet

 JER compared for data and MC using
bisector & imbalance methods

e Similar results within data and MC for
the two method (very different
assumptions)

e MC smeared to match the JER in data
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Underlying event characterization SPHE

= 6 R | R R | R | R | R | R | T 1]
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Dijet Asymmetry in p+p 200 GeV SPHE

P _I I | T | T | T | T T I I_
> 1.4 sPHENIX Data -
- D+p s = 200 GeV “‘23.95,0“ <31.2GeV (-0.4) _
1 2__|T|| <11-R —'—31.25,0T’1<4O.7 GeV (- 0.2) 7
TR p. =9.4 GeV *40.7spT1<6O.8 GeV =
- 1,2 MC ’ - . |
[ Ad =3  vTiAs 1« Measurements for spanning over wide
I -+ HERWIG 7.3 _ jet radius range R=0.3-0.8
0.8~ -
- - » Useful for a comprehensive
0.6 - understanding on MPI, hadronization,
- - and non-perturbative corrections
0.4 =
0.2_1 I | | 1 1 | | | 1 1 | | | 1 1 | | | 1 1 | | | 1 1 | | I I_

03 04 05 06 0.7 0.8
Jet Radius (R)

22 June 2026 JaeBeom Park 30



A 4 1T | 1T | T T T F T F T
© - B |
=% " SPHENIX -
O | L 3.50 p+p (s =200 GeV —
—l_8 f 1 Sensitivity to MC tuning
= 3__ o Data -
" Pythia-8 /o .
2.5~ —Max ISR Evolution Scale = 1.5 . -
- —FSRog =0.10 - measurements
2__ —FSR ag =0.15 T o |
- _:220‘5=8-1g 1« Current uncertainties in envelope of
- ag = 0. ® - —
1.9 // - parameter variations
1- anti-k, #=0.4 -  Multi-differential measurements
- 31.25,0T1<40.7 GeV 7 o _
0.5- P =9.4GeV - providing useful constraints at RHIC
- Ad = 3r/4, Il <0.7 = energies
_I [ 1 1 | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 I_
03 04 05 06 0.7 08 09 1
X
J

22 June 2026 JaeBeom Park 31



Dijet Asymmetry in p+p / Au+Au 200 GeV SPHE
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 Strong modification in xy from peripheral collisions to central collisions
* Only using of the
* Trend described by jet-quenching calculations
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Dijet momentum imbalance in p+p 200 GeV (Final) : arXiv:2606.1/7184

Isolated photon cross section p+p 200 GeV (Final) : arXiv:2607.03892
Dijet momentum imbalance in Au+Au 200 GeV (Preliminary) : sPH-CONF-JET-2025-05

Inclusive jet cross section in p+p 200 GeV (Preliminary) : sPH-CONF-JET-2025-03

Underlying event fluctuations in Au+Au 200 GeV (Preliminary) : sPH-CONF-JET-2025-04

o Jet and UE correlation in p+p 200 GeV (Preliminary) : sPH-CONF-JET-2026-03

In-situ jet energy scale in p+p 200 GeV (Preliminary) : sPH-CONF-JET-2026-01

» Jet Raa/ Rcp in O+0 200 GeV (Preliminary) : sPH-CONF-JET-2026-02
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Underlying event and jet production correlation SPHE
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* Clear correlation observed between soft and hard processes
* Related to modeling MPI & parton shower

* Significant deviation compared to Herwig generator
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MC constraints with sSPHENIX jet results
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o Strong constraints using multiple measurements with sPHENIX on
MC generators at RHIC energies
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11— ® | NLO pQCD JETPHOX (BFG Il FF)
¢ | NLO pQCD by W. Vogelsang (GRV FF)

—— NNLO pQCD NNLOJET (BFG Il FF)
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Photon isolation

* 2D side-band analysis with MIL-based shower
shape analysis and isolation with EMCal + HCal

 pQCD calculations in good agreement with data

« Gateway to flagship y-jet measurements

22 Sep. 2026

JaeBeom Park 36



— T I L L R NI Signal Background
= SPHENIX -
Q) § p+p Vs =200 GeV | y
R Z=644pp’ = ? ’
- = — |T]y| <0.7 -
W .- E % 4 Gev - //
s 7 - - N {
B 10 —— = ﬁ_ﬂfy y
T F #: - o
- sPHENIX #: - 71 Photon isolation
' —m— PHENIX (PRD 86 072008) — * ) ‘ ’
1= In'1<0.25, no EX° o =
- —8— PHENIX o = ] _ _
- comected forbin-avg, IfI<0.7, with & e 2[) side-band analysis with ML-based shower
x [ - - v - - - v T T T . . - -
Z 15 1 shape analysis and isolation with EMCal + HCal
T ]
s e i | | | « Extended prt range with better statistical
=~ 1t-- ,.11[I]w. ....................................................... ]
> B —— ) . . .
z | ‘ + = { precision than previous RHIC measurements
w ]
o 0.5 15 20 25 30
E. [GeV]

22 Sep. 2026 JaeBeom Park 37



