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Detector installation &
commissioning Au+Au

Detector installation in 2023

p+p jet & y triggered Data taking completion in Feb. 2026

+ tracker streaming data

______ » Au+Au full minimum bias
triggered data Jet/y triggers Jet/y triggers

115 pb™’ 53 nb?

S > p+p jet & y triggered Tracker stre_?mlng
+ tracker streaming data 8.9 nb

AN q @ O+0 jet & y triggered Total 300 PB
+ tracker streaming data

SPHENIX data
O ® 0 ¢
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sPHENIX Oxygen+Oxygen running

Boulder

sPHENIX Experiment
0 U0 2026-2-1, Run 82420
N -

SPH E"'|-. I X 4 Collisions: O+0 @ Vspyp = 200 GeV

X

—

A
N

sPHENIX Run 2026 0+0 |s,,, = 200 GeV

e Trigger Sampled All z = 52.594 nb™
B Trigger Sampled I1zl<c10 cm = 23.566 nb™
B = Trackers Streaming 1zl<10 cm = 8.900 nb

Luminosity [nb™]

0O+0 inelastic collisions

|||‘III!‘III\‘IIII‘III!‘III\

||II‘IIII’IIII’I\II‘III\’I!I

E

0

Feb-01:07 Feb-01:19

* 53 nb-1 of jet & photon triggered sample

* Valuable for studying system-size landscape
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e Dijet momentum imbalance in p+p 200 GeV (Final) : arXiv:2606.17184

 |solated photon cross section p+p 200 GeV (Final) : arXiv:2607.03892
e 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

04 Aug. 2026 JaeBeom Park


https://arxiv.org/abs/2606.17184
https://arxiv.org/abs/2607.03892
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2025-05
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2025-03
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2025-04
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-03
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-01
https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-02
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- sPHENIX jet measurement

Full unfolding for detector
response + UE subtraction

Full jet reconstruction

using EMCal + HCal . : . .
In heavy ion collisions

Dijet y-jet Multi-jet

(JES) and jet energy

In situ jet energy scale @ <@ -
V-V
resolution (JER) correction

<o

@
é/ Jet '

Jet

Jet
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) sPHENIX Experiment at RHIC

Collisions: Ptp @, \/SNN =200 GeV | | mm— *‘“ S .
Run 43266, 2024-05-20, Event 1447921

SPHENRIX




Boulder
> Trigger/Timing
Jet triggers using stacked EMCal + Inner HCal + Outer HCal l ’
T - =
Trigger daughter cards sum for unit of 2x2 towers Colosinaters ADC  —> DCM - SEB  —
» Energies combine into An X A¢ = 0.8 X 0.8 as jet patch Heoend DAG |

* Overlapping sliding window across full acceptance

 Various thresholds used for efficiency estimation 1536 Outer HCal ch 16 input
24 input fibers al oxo sum
— —_—
HCal L1 8 Output
S8 fibers Jet Trigger
N SET gy g et e e ety ey e ey e ey Primitive | ——— VIR 8x8 (0.8x0.8 17 X ¢h)
~I— = 1536 Inner HCal ch JElREEL); 8 input
- g 24inputfibers el 2x@ sum
b G e = — .
e 3 EMCal blocks — -
— 4 EMCal blocks — —
O ~feMcaibiods = =
05— 4EMCalboos . [EEREEREE s e =
— 4 EMCal biocks e 555zaas: Sh R i .
e AENCHEET = 24576 EMCal ch SV N 8 output 16 input Photon/
=, . | , . : . 1 = 384 input fibers : fibers EMCal 8x8 sum . 8x8 (0.2x0.2 1 X ¢)
15k e I TR 3 PR SR T 1 PR TR S > PR TR S 3 PR TR T - PR SR T : PR S S 5 ML Trlgger Pa|r

<

Trigger
Patch

Primitive
Generator

I/OHCal 0.2x0.2 block (2x2 towers) EMCal 2x2 tower block
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Jet trigger 1n SPHENIX

Jet triggers using stacked EMCal + Inner HCal + Outer HCal
* Trigger daughter cards sum for unit of 2x2 towers

 Energies combine into Ay X A = 0.8 X 0.8 as jet patch
* Overlapping sliding window across full acceptance
» Various thresholds used for efficiency estimation

Ll I Ll Ll T T ]' Ll Ll Al L) ' T Ll Ll Ll l Ll v T Al I Ll Al Al v ]’ v T T T I L Ll

—

5 EMCal blocks — HE$
4 EMCal blocks —
4 EMCal blocks —»
4 EMCal blocks —
3 EMCal blocks —
4 EMCal blocks —

4 EMCal blocks —

1

0.5

0

3 EMCal blocks —
4 EMCal blocks —

4 EMCal blocks —» E -
4 EMCal blocks — 9081 8 SO0% SU08 SUS% SUTR X - e E— §%§§§

= M l | k L R R T
9 a OCKS — ittt ettt it
- R L L

-0.5

1

NIRRTy llllllllF

lllllllllIlllllllll'llllllllh

= 2 l s s ' 1 l 1 1 1 1 l ' ' 1 ' l 1 s s 2 l ' 2 s s l s ' 4 4 l 4 1 ' 1 l 2 1
1.5 0 1 2 3 4 5 6

I/OHCal 0.2x0.2 block (2x2 towers) EMCal 2x2 tower block

<

Trigger Efficiency

SPHE

Boulder

Good turn on trigger efficiency towards high-pt

1.1
3
0.9
0.8
0.7
0.6
0.5
0.4

O.q

SPHENIX Preliminary
p+pVs = 200 GeV
Jet 10 GeV + MBD N&S=1

o' |I 1

W I| L 111 |I | 1 1 |I | | I| | 1 | I| L 111 |I | | I| L 111

Leading ET [GeV]

5
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Jet energy scale response @]’ sPHEQIX
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1.1 —
1.05 s %
T4t eossesttoeooosesesyte® e o |nitial HCal calibration to EM scale
N 0.955  sPHENIX Simulation E MIPs
2 — 09 PYTHIA8 p+pVs =200 GeV - |
= o gsf Ntk A=04 1+ Jet energy scale account for hadronic
s F Mi<o07 : scale
2+~ 0.8 —— JESfitresult +
V' 0.75- . — ¢ In-situ methods applied for data-to-
0.75 = MC corrections (next slides)
0.65E- + JES distribution E
N E « JES with calibration applied .
oo o o o e oy by Ly T
061020 30 40 50 60

ptT'fUth [GeV]

04 Aug. 2026 JaeBeom Park 10



— — - Mean Pythia 8 ]

(D 1 |
c 0.2} sPHEINIX Preliminary - y-jet
=
e p+p ¥s=200 GeV
O Jet R=0.4 19 GeV<p_Yr<25 GeV -
L®] i . Data -
Qo A¢> 78 | —— Pythia 8 y+jet J e-t . . .
£ - Meanbata ' Preliminary absolute jet energy scale
g 01 i — — - Mean Pythia 8 y+jet 1 ®
z § » Use y-jet and muilti-jet channels to
4 calibrate the jet energy scale over a
0.0 L wide range 1 et eV
00 05 10 15 x, ge 10<p; <006

1% Multi-jet
- . SPHENIX Preliminary
3 L p+p Ys=200 GeV
O 20 — Jet R=0.4 I 25 GeV<p. <30GeV

! I T i
8 i ml < 0.7 I Data
N —— Pythia 8
C_U —--— Mean Data
S
@)
Z

0008 10

1.5 20 25,4 7 " p+pl,
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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

04 Aug. 2026

JaeBeom Park
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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
(@)

(00)
IIII|IIII|IIII|IIII|IIII|III

Z H
-O —

_ SPHENIX
C p+p Vs = 200 GeV /\ ¢ Data -
anti-k, R=0.4 | — Reco. PYTHIA 1
26 <(p_) < 29 GeV -
Prs< 7 GeV

~-—

— 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) 2 NG

04 Aug. 2026 JaeBeom Park 13
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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

2 <pT>=‘]7l)+]72)‘T

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

04 Aug. 2026

JaeBeom Park 14
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210 T T =
5 [ T Dau sPHENIX \/ﬂellmmary =
) - O+0 \s, =200 GeV -
__ I NBD Fi NN . . :
£ 10t | Cladber+ REDH 2| <60 cm'S » Forward minimum bias detector (MBD)
10° k- . used for centrality calibration
102e 8 -+ Well calibrated for Glauber + NBD fit
8BS S R -
- (Te) p ) _ . . .
oLge o 2 . using simple Npart scaling
[ . T -
B il |l . : :
1 Wlf{%}% Uncertainties on calibration and
— | | | | -
Z_ | [ L] | | _ N n u
2 ' ' ' e Glauber variables fairly constrained
~ 1.5 £ig = 91.4 = 1.3% (sys) el I =
% 1: o S R e D 5”’3"‘;{“”% L |I " - "C" ) . W it h i n < 5 %
n - ‘ ‘.«.\.\‘mf"?‘u}«,*b CLUS Ol L e e S S e ... ’5 1i|i ;;1!" _)__:- C.. :E) -
& 8 ! r .
0 . 5 ?% o()._-;_- -
T S R B B N .
b 50 100 150 200 250

MBD Charge
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107E T 1T 1T 1T 1T | 1T 1 | 1T 1 | T | Fr I. | .I o IE
= & 0-100% SPHENIX Preliminary =
10° b 0-20% 0+0 |5, =200 GeV
- $ 20400 MK A=04 1 e« Jet reconstructed for anti-ki R=0.4
10 é : * 40-60% |T]|<O.7 §
E 10' o ¢ 60-80% . Measured jet spectra over wide range
-~ B O 3
2 10° o $ _ of pt 19-60 GeV
3 f 1 é
@ . . . .
00t ¢ . =+ UE estimated using iterative method
10 . —= e 0.5-1.0 GeV up to 2.5-3.0 GeV from
L —— peripheral to central collisions in R=0.4
10—1:| I | 1 1 | | 1 1 | | 1 1 | | 1 1 | | I | I | [ 1 | I:
20 25 30 35 40 45 20 95 60

p_cralib [GGV]
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0+0 48.2 nb™, p+p 21.3 pb' (200 GeV)

1.2 sPHENIX Prefiminary """+ Suppression of jet yields in O+O
. Ml <0.7 (T, and lumi. unc. ] .
1_ anti-k, R=0.4 ® | Data Cent. 0-100% N Weak dependence on pr
0.8 * . ) -
! I + ® |
04— —
0.2 _
O_l I I | I I | I I | I I | | I I | I I | I I | | 1 | I_

20 25 30 35 40 45 50 55 60
p_ [GeV]
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1.2

0.8

AA

o 0.6

0.4

0.2

0+0 48.2 nb™, p+p 21.3 pb' (200 GeV)

|

— SPHENIX Preliminary T
. Ml <0.7 (T,,) and lumi. unc. ]
— anti-kt R=0.4 ® | Data Cent. 0-100% n
i o i
i JEWEL 2.4.0, CT10 NLO + no nPDF _
— . recoils off —
B recoils on ~
_l L | L | L1 1 1 | L1 1 1 | L | L1 1 1 | L1 1 1 | L1 1 I_
20 25 30 35 40 45 50 55

p, [GeV]

60

Boulder

e Suppression of jet yields in O+0O

 Weak dependence on pr

« Compared to JEWEL calculations
 Modest effect with recoils enabled

04 Aug. 2026

JaeBeom Park
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0+0 48.2 nb™, p+p 21.3 pb' (200 GeV)

. _l I | I | I | I | I | I | I | 1 I_ ° - u u .
" SPHENIX Preliminary - Suppression of jet yields in O+0
~ Il <0.7 (T,,) and lumi. unc. 7
1.4 o
— anti-k, =0.4 ® | Data Cent. 0-100% | Weak dependence on pr
1.2 —
- T~ 5 » Compared to JEWEL calculations
1\‘ - - ——— - -~ T~ - 7£ ———————— - . _
—— — -  Modest effect with recoils enabled
< —_— _
- 0.8=° ¢ - ° —
i ¢ e~ * Smaller Raa than no-quenching nPDF
0.6~ | = baseline calculations
- MadGraph5_aMC@NLO + Pythia8 -
0.4 nNNPDF3.0 (68% CL) NLO — e |Large uncertainties on nPDF (Raa
i EPPS21 (68% CL) NLO - near the edge of lower band)
0.2_— TUJU21 (68% CL) NLO J. Gebhard et al, T
E AHEP D2 032 (2025, - * No p+0O at RHIC —> Need other
_l [ 1 1 1 | [ 1 1 1 | [ 1 1 | | [ 1 1 | | [ 1 1 1 | [ 1 1 | | [ 1 1 | | [ 1 | I_ " "
920 25 30 35 40 45 50 55 60 constraining tools
p, [GeV]
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https://link.springer.com/article/10.1007/JHEP04(2025)034

|
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0+0 48.2 nb™, p+p 21.3 pb™ (200 GeV)

. _l T | T | 1 | L | T | T | T | 1 |
_ SPHENIX Preliminary |
’ 4—_ ml <0.7 (T,,»and lumi. unc. -
[ anti-k R=0.4 ® | Data Cent. 0-100% ]
1.2 —
D~ ]
mf’: 0.8—* ¢ - ° W —:
- ¢ + ]
0.6 —
— MadGraph5_aMC@NLO + Pythia8 -
0.4— nNNPDF3.0 (68% CL) NLO —
- EPPS21 (68% CL) NLO -
0.2— TUJU21 (68% CL) NLO ]
O _l | 1 1 1 | | 1 1 1 | | 1 1 1 | I I | [ | 1 1 | | 1 1 1 | | 1 1 1 | | 1 1 1 |

20 25 30 35 40 45 50 55 60
P, [GeV]

* NNNPDF3.0 assumes no constraints on oxygen
— others do an A-scaling from heavier nucleus results

* High-x at RHIC (x=0.5 for pt=50 GeV) near EMC region

04 Aug. 2026 JaeBeom Park 20



nPDF constraints for O+O for RHIC energies SPHE

0+0 48.2 nb™, p+p 21.3 pb™ (200 GeV)

. | T | T | T | L | L | T | T | 1T
. SPHENIX Preliminary |
’ 4—_ Ml < 0.7 (T,,»and lumi. unc. -
-~ anti-k, R=0.4 ® | Data Cent. 0-100% -
1.2 —]
N~ ]
1_ — - | —
— 7
< o —
 0.8—° - ° W —
0.6 + _
- MadGraph5_aMC@NLO + Pythia8 —
0.4— nNNPDF3.0 (68% CL) NLO —
- EPPS21 (68% CL) NLO -
0.2— TUJU21 (68% CL) NLO —
O B | I 1 1 1 | I 1 1 1 | I 1 1 1 | | 1 1 1 | | 1 1 1 | I 1 1 1 | I 1 1 1 | I 1 1 1 i

20 25 30 35 40 45 50 55 60
P, [GeV]

* NNNPDF3.0 assumes no constraints on oxygen
— others do an A-scaling from heavier nucleus results

* High-x at RHIC (x=0.5 for pt=50 GeV) near EMC region

Boulder
Phys.Rev.Lett.103:202301,2009

1.2 |
. E03103 Norm. (1.6%) ?

bo
~
°)

11 | X  SLAC Norm. (1.2%)

« EMC effect measured at
JLab for 3He, 4He, 9Be,
12C etc.

{  E03103 Norm. (1.7%) ;4
% * No strong dependence on

nucleus with max. ~10%

SLAC Norm. (1.2%)

* Limitations with Oxygen
target experiment but
could use other light ion
results for nPDF
constraints?

04 Aug. 2026
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Phys.Rev.Lett.103:202301,2009 ep-news web
S 12 b _— I I | I | T I 3
X {  E03103 Norm. (1.6%) .l.D 10° [ HCh - 2024, {Son = m GeV [ 2024, {5, =70.9 GeV @
1.1 X SLAC Norm. (1.2%) = 10° . i:i;gg:// 38312; % (7);) 2)3235\/ _;
— — ) . N - -
. 10 =110 GeV —— 2016, {5 = 87 GeV =
g i =110 GeV
3
— 10
D 107 d
2 O E
o 10
5 E
L ]
~ L E
10 i
-
1077 i
-3
10 3
\bw !  E03103 Norm. (1.5%) I
2 . pH, pAr PbNe PbAr OH, NeNe
v 1.1 X SLAC Norm. (2.4%) Collisions system
1 .
| RAETIEY +>i< « Oxygen + Hz gas experiment with SMOG2 at LHCb
0.9 - Tl A

O A » J/Y, DO mesons to probe up to x~0.5-0.6

02 03 04 05 06 07 08 0.9
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https://ep-news.web.cern.ch/content/smog2-lhcb-space-experiment-and-bowling-alley

nPDF studies with MC generators

Plots from J. Nagle]
8 1 ] 1 | 1 1 I 1 1 1 | I | 1 L I I | 1 | I ] | 1 | 1 I | 1 | I I 1 1 | I
(1 - EPPS21 NLO 0+0 —
1.2+— e EPPS21 NLO 0O+0 (all-p) 1
L TUJU21 NLO 0+0 _|
- TUJU21 NLO 0+0 (all-p) |
ANNPDF3.0 NLO 0+0
1 -
0.8
— PYTHIA + nPDF O+0 200 GeV —
— Anti-k; R=0.4, charged-particle jets, n|<0.7 =
— Bands: 68% CL
0 6 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 L l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1
o 1 .1 1 I 1 I I 1 l | 1 1 | l 1 ! ] I I ] ! | I ' ! ] 1 I I | I 1 | I 1 | 1 I
4 - -
(@) — Isospin effect: all-proton O vs. real (p+n) O -
a - —
O - i
+ —
O L =
1 —
[~ se— EPPS21 NLO =
0.95— TUJU21 NLO —
— nNNPDF3.0 NLO -
0 9 B l 1 1 1 1 1 1 1 L 1 l L 1 L L l L l 1 l 1 l 1 L §
’ 5 10 15 20 25 30 35 40
p_(GeV)

-}
SPHE}RIIX

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)

04 Aug. 2026
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Centrality dependent jet suppression @]’ sPHEIX

Boulder

O+0 48.2 nb™, p+p 21.3 pb™ (200 GeV)

2_ I R I I I I R R I I_
—  SPHENIX Preliminary N ] ,
180 o7 (7.3 and lumi. unc - Centrality-dependent absolute yield
1.6 antik A=0.4 [e]0-20% [ ]40-60% . — comparison between p+p and O+0O
- ® | 20-40% | ® |60-80% n
1.4— ]
Py S e e 1 <« Clear hierarchy towards central
< —o————— - -4 |-F .
= 1;_._ — o + : - collisions
0.8~ ¢ | -
@ o P ° 5 . i
0.6 ¢ —
0.aF- + 1+ Large cancellation in systematic
| 2_ E uncertainties (JES & JER)
O_l [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | I_

20 25 30 35 40 45 50 55 60 65
p_[GeV]
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Jet Rep In Oxygen-Oxygen 200 GeV

Rep

1.6

1.4

1.2

0.8

0.6

0.4

0.2

60-80% reference

SPHENIX Preliminary -

— (T,,) unc.
- O+0\s.. =200 GeV _
[ o 0-200/0 / 60'800/0 m ]
— L =48.2nb’ —
B ® | 20-40% / 60-80% |
N ml <0.7 .
— ® | 40-60% / 60-80% _ —
- anti-k, R=0.4 -
== ===o- - T - — - == B
- o i
@ _
— ° ® 9 ]
@ o . ¢ P
__ |=?= @
- $
B | | I I | L1 1 1 | L1 1 1 | | I | | I I | L1 1 1 | | I | L1 1 1 ]
20 25 30 35 40 45 50 55
pT [GeV]

60

1.6

1.4

1.2

Rep

0.8

0.6

0.4

0.2

40-60% reference

-}
SPHE}RIIX

Boulder

_| 1 | L | I | I 1 | L | I | 1 |_
- Ty unc SPHENIX Preliminary -
B O+0 V?W =200 GeV _
— ® | 0-20% / 40-60% L =48.2nb —
B ® | 20-40% / 40-60% ml <0.7 |
- anti-k, R=0.4 E
__ _________________________________________ E
— P |
| @
B .

o
o : o o i S
_l L1 1 1 | L 1 1 1 | L 1 1 1 | L1 1 1 | L1 1 1 | L 1 1 1 | L 1 1 1 | I 1 1 I—
20 25 30 35 40 45 50 95

p_[GeV]

* Clearer dependence in Rcp measurements with reduced uncertainties

(@)
o
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Centrality bias effects in small collision systems

Calorimeter jet R=0.4 |n| < 0.7

\ Jet MBD

'

3.56 < || < 4.61

Bias factor on Yield

1.4— , : —
~  Angantyr MC Simulation b 0-20% _
1 3:_ O+0 \/37NN =200 GeV + 50-40% _:
—  anti-k, R=0.4, b 20-60% | ]
1.2 for cent. calib. b 60-80% _T—_
B | ]
11:_ :llllllllllllllllllllllqllﬁlﬁlll
- +_._++:+ _._—o— I _+_ |
| I LR o = - S AU
- oug 3:=.==o-=0=—’—_'=:Eﬂ:“—i—
e hi
0.9 * - S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESE
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» 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
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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 affectedly
energy conservation in small
systems at RHIC
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Results compared with bias factors
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Results compared with theory calculations
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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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* Centrality dependent
JEWEL predictions
consistent with results

 Recoll effect found to be
modest in central O+0
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O+ 0 results at RHIC and LHC
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Bias effects study on physics observables @T SF’HE@
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Park et al, PRC 112 064916 (2025)
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* Bias effect significantly suppressed by correlation measurements
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* Bias effect significantly suppressed by dijet selection
* At most 5% varying in xy representing bias effect change of subleading jet pr
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Energy loss in O+0O
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« Community seems to agree we saw energy loss in O+0 at the LHC
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Energy loss in O+0O
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« Community seems to agree we saw energy loss in O+0 at the LHC

* Clear Centrality dependence from sPHENIX RAA/RCP support also
energy loss picture in O+0 at RHIC
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Jet Radius (R)

04 Aug. 2026 JaeBeom Park 37



Future prospects (2) : Correlation measurements @]’ SPHE

Dijet

Jet

y-jet

Jet

Boulder

e Dijet asymmetry vs centrality in for
precision medium probe in O+0O

* High statistics available
* Large cancellation in uncertainties

* Photon-jet measurements e.g. Xyy
comparison in p+p vs O+0

« Better sensitivity in energy loss study
* Limited statistics compared to dijet

@
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| X
Summary @I sPHENIX

Boulder

Comprehensive jet physics program for O+0O

Data-driven calibrations for jet energy scale and jet energy resolution
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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sPHENIX electromagnetic probe measurement

40 ><I-II IOI3| 11 | 11 11 | 11 | T | T | T | I IOI4I/O|1I/2IOI2I5 EMcaI bIOCk
35:_ ® Data Signal SPHENIX E
: Preliminary . /V@
~ = Total fit ---- Background p+p s = 200 GeV - \
30:_ x10° _: \’a a

251 o' 2.0-25GeV 5 | AL bl
| T S 10+
B ly"'l <1 S _
Lii=209nb" 5 | Electromagnetic probe
S

(00)

15 mZ / mp = 0.25  EMCal clustering algorithm for reconstruction

Counts / [10 MeV]
)\
o

~
. I

10 e Neutral mesons used for detector calibration

== » MC corrected to match energy scale and energy
resolution observed in data

-
-
"
L 4

T | L]
O 010203 04 05 06 0.7 0.8 09 1

m, [GeV]
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11— ® | NLO pQCD JETPHOX (BFG Il FF)
¢ | NLO pQCD by W. Vogelsang (GRV FF)

—— NNLO pQCD NNLOJET (BFG Il FF)

Y Y
PDFALHC2! PDF /. = s, = T 1 = =
| | | | | | | | |

—h

AllNLO pQCD: CT18NLO PDF / u =u_=u_=E;

| —| B I I I I I I

%) — SPHENIX -

Q p+p Vs = 200 GeV

O 102 — -1 —]

oy F | In"1<0.7 2

= EY* %<4 Gev

~

5 10F E

Al [ _

© | _
| —e— Data |
- —%— PYTHIAS8 .

T

JETPHOX /Data Theory/Data

Signal Background
¢L> (/T—b |
q n Y n
Y
s
7’ /I

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
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— 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
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- —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]
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Dijet Asymmetry in p+p 200 GeV SPHE

%_9_10'_'I""I""I""I""I""I""I""I'_' = 5|||||||

O B - Q_><_J o -

Z .32 8:— sPHENIX Z S 4;_ 40.7spT,1<6O.8 GeV :

. - p+p Vs = 200 GeV ~|= - —*— Data : xJ=pT,1/ Prp>
3L — PYTHIA-8 /o4
. - HERWIG 7.3 : W

of :
24 25 26 2.7 2.8 29 3 3.1

* Detector response corrected via full 2D unfolding
 Clear back-to-back dijets in A¢ and symmetric momentum balance in x;

* Well described by both Pythia and Herwig generators
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- —FSRog =0.10 - measurements
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- _:220‘5=8-1g 1« Current uncertainties in envelope of
- ag = 0. ® - —
1.9 // - parameter variations
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Underlying event and jet production correlation SPHE

< 06— -
D | _|
O, 0.5 ‘ A A & — Leading Jet
U% = s . N
g 0.4:— ° —
W N
K’ 0'3:_ "Towards"
_  SPHENIX Preliminary _e- Data [A| < /3 |
0-2 200 GeVp+p [Ldt=34pb" g pythias UE in transverse
0 1:_ anti'kt R=0.4 Injetl <0.7 —h— Herwig7 "Transverse" "Transverse" region Of |eading jet
'L Inclusive jet . /3 < |A¢| < 2n/3 n/3 < |A¢| < 2n/3
O_...I....I....I ...................... N
- —_——
T 145 n E "Away"
e 1 of X N E IAG| > 211/3
% 1__--‘ ________ | pe—— —— » —
087735 30 35 40 45 50 55 60
p_ __ [GeV]
T,lead

* 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

<E /omdjp> [GeV]
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E_ SPHENIX Preliminary _e- Data

o Strong constraints using multiple measurements with sPHENIX on
MC generators at RHIC energies
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SPHE
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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 / 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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Summary SPHE

Intense work on calibration toward heavy flavor physics

SPHENIX trackers operated stably in dual triggered + streaming readout mode

Studies with early calibrations show capability of streaming readout reconstruction and
high-precision heavy flavor measurements

Comprehensive jet physics program

Data-driven calibrations for jet energy scale and jet energy resolution

Isolated prompt-photon measurement with 2D side-band method and described by pQCD
calculations

Dijet asymmetry and jet-UE correlation crucial for MC tuning at RHIC energies
Significant modification in dijet xy in central Au+Au compared to p+p

Jet suppression observed in O+0 with clear centrality ordering beyond selection bias
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