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SPHENIX Experiment at RHIC
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sPHENIX Data Taking P

e Data taking for 3 years: 2023-2026 (Last RHIC run on 6th Feb., 2026)
= sPHENIX collected 300 PB out of RHIC's total 450 PB of data over 25 years

SPHENIX Run 2024 pp (s=200 GeV SPHENIX Run 2025 Au+Au \|s,, =200 GeV

b Cryo- ryo-18 Cryo-19 Cryo-20 Cryo- ry ryo-
3 Tk T T T

Calorimeter Data (crossing 0.0 & 1.5 mrad, all z-vertices)
sPHENIX Data

- Min.Bias 1zl<10 cm = 6.574 nb™'

= Photon / Jet Trigger Sampled = 107.4 pb™

238.6% of Run Goal

Luminosity [pb™]
Luminosity [nb™]

All Detector Data (crossing +1.5 mrad, 1zl<10 cm)

pp inelastic collisions

- Y/ Photon / Jet Trigger Sampled = 13.28 pb™

29.5% of Run Goal

Commissioning

_ Open Heavy Flavor Recorded = 2.90 pb™

64.5% of Run Goal

\ Commissioning & p+p collisions

Au+Au inelastic collisions

x10'2 . R
NN ITEY B § i'l l['li'l_l ir'l

sPHENIX Run 2025-26 p+p Vs = 200 GeV
BRI Trigger Sampled Izl<10cm  =16.916 pb™
e Trackers Streaming Izl<10 cm = 9.733 pb™

Au+Au & p+p & 0+0 collisions

sPHENIX Run 2026 O+0 \/STN =200 GeV

- Trigger Sampled All z =52.594 nb™!
EEETEEEE Trigger Sampled Izl<c10 cm = 23.566 nb™
e e Trackers Streaming Izl<10 cm = 8.900 nb!

Luminosity [nb™]

Luminosity [pb™]

p+p inelastic collisions
O+0 inelastic collisions

..................................................................................................................................

H-Jet Unavailable — -4.44 pb’
Increased Background Fills — -2.82 pb’
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* calorimeter only dataset luminosity
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- SPHENIX Experiment at RHIC
Collisions: p + p @ VSy) = 200 GeV
'Run 43266, 2024-05-20, Event 1447921

SPHEWIX

Setting the p+p baseline
with photons and jets

Electromagnetic Calorimeter
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Isolated Prompt Photons in p+p )

@ SPHENIX
Q p+p Vs = 200 GeV
3 10? 1=
Q. L =64.4 pb =
T | In"1<0.7 2
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AllNLO pQCD: CT18NLO PDF / u =u_=u_=E}

| —— NNLO pQCD NNLOJET (BFG Ii FF)

PDF4LHC21 PDF /u_=p_=Ef, u = \[E;
| | | | | | | | | | | | | | |

E ¢ | NLO pQCD by W. Vogelsang (GRV FF) _
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JETPHOX / Data

1 SPH-JET-2026-02 arXiv:2607. 03892

» |solated prompt photons in p+p test pQCD calculations
and provide sensitivity to the gluon PDF

» E1*°< 4 GeV within AR = 0.3

» Gateway to y-jet measurements

» Theory comparison
= PYTHIAS8: Detroit tune
= JETPHOX: NLO pQCD, CT18NLO PDF, BFG |l FF

= NLO pQCD W. Vogelsang: NLO pQCD, CT18NLO
PDF, GRV FF

= NNLO pQCD NNLOJET: NNLO pQCD, PDF4LHC21
PDF, BFG Il FF

- NNLO is about 1.2x larger than NLO

All pQCD NLO & NNLO predictions
consistent with data within uncertainties
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https://www.sphenix.bnl.gov/PublicResults/sPH-JET-2026-02
https://arxiv.org/abs/2607.03892

[solated Prompt Photons in p+p sPHE

SPH-JE1-2026-02 arXiv:2607.03892

e Comparison with previous RHIC measurement:
Extended Et reach with improved statistical precision
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https://www.sphenix.bnl.gov/PublicResults/sPH-JET-2026-02
https://arxiv.org/abs/2607.03892

[solated Prompt Photons in p+p sPHE

SPH-JE1-2026-02 arXiv:2607.03892

L 10k =
. : : = .
e Comparison with previous RHIC measurement: A SPHENIX B
L - ., . . S 10°¢ p+p(P) — 7 +X -
Extended Et reach with improved statistical precision S Lol ", y=0. n=45 —
Q. — ’ ' —]
= IS L L I B L RO BN BN B R — B s _
5> L SPHENIX - 70 B -
) = p+p Vs =200 GeV | % 10 B " _
3 107 - ¥ =64.4pb" = B 1015 4‘%&% _
XS, 10 N
L 10 == = % 10 " @ SPHENIX (200 GeV) =« ALICE (13TeV) @+ R
o) - * = ~ = ALICE (7 TeV = ATLAS (13 TeV -
- * - C\UD) 10°F . ATLAS((78 Te\)) o ATLAS E;STeV)) ‘% o=
~ == sPHENIX i B — o CMS (7 TeV) + CDF (1.8 TeV) %ﬁ =
—=— PHENIX (PRD 86 072008) ] ~ 1()7 — + DO (1.8 TeV) UA1 (630 GeV) —
1 15'1<0.25. no E° — 1 UA2 (630 GeV) e PHENIX (200 GeV) —
- o T *— 1 05 .+ PHENIX(510GeV) x R110 (63 GeV) T4
- —&= PHENIX . ) L iso N ~ & E706 (38.8 GeV) o E706 (31.6 GeV) ]
B | colrrecte? for blm-avgl, In I<IO.7, Wllth E'TI _ 3l - NA24 (23.8 GeV) . UAG (24.3 GeV) =
< 10°F . wa70 (23 Gev) o ET04(19.4GeV) B
2 | | | I I | | | Y A I | | | I I I
I 107 1072 107" Y
o x;=2E; /s
X e SPHENIX is consistent with the global x-scaling trend
Ll
T o At4/s =200 GeV, sPHENIX reaches x; = 0.32, the

highest x reach at RHIC
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https://www.sphenix.bnl.gov/PublicResults/sPH-JET-2026-02
https://arxiv.org/abs/2607.03892

Inclusive Jet Cross Section in p+p )

SPH-CONF-JET-2025-03

e Unprecedented kinematic reach up to 70 GeV

5 . .
19078, SPHENIX Preliminary = (Bjorken x ~ 0.7 at \/E =200 GeV)
4l p+pVs = 200 GeV, L= 16.6 pb™" _
10°F == anti-k, R =0.4
S Pl EE= Wfi<07 1 ¢ This preliminary result used only 15% (16 pb-") of
8 e = the full p+p dataset collected
S 102 > <4 = Final results will benefit from substantially
— F - improved statistical precision
%" 10e —8= =
§ 1— :ﬁﬁ — e Systematic uncertainty dominated by jet energy
@g - 4 scale on the hadronic response (from test beam)
10_1?  PYTHIAS et ot et 3 = expected to improve with in-situ calibration
1 0—2 é_ \|>|V|_e(r)nre>?\C/3CI)39 éll\lscil rI]-Igadronization) \_%
10—3 :I I | [ I | N I I | L1 1 | | L1 1 | | L1 1 | | : . Theory comparison

20 30 40 50 60 70 = PYTHIAS8: Detroit tune

jet
- [GeV] - ' no hadronization
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2025-03

Photon+jet in p+p Hﬁ

SPH-CONF-JET-2026-01

17 GeV <p_<19 GeV  19.GeV <p! <25 GeV SPHENIX Preliminary

p+p Vs=200 GeV
| Jet R=0.4
Ap > 7m/8
- Data
— Pythia 8 y+jet
—--— Mean Data
— — - Mean Pythia 8 y+jet

O
N

Normalized Counts
o

0.0 ! L—
00 05 10 1.5 00 05 10 1.5

X Jy
* In-situ jet energy calibration using photon-tagged jets

* Photon+jet in p+p also establish the baseline for that in heavy ion collisions
= Fully-corrected and unfolded photon+jet results for final result
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-01

In-situ jet calibration in p+p P

sPH-CONF-JET-2026-01
4 * Use photon+jet and multi-jet events to
S . _I 11 | 111 | 111 | 111 | 111 | 111 | 11 11 (111 IIII_ . )
5 [ sPHENIX Preliminary ) calibrate the jet energy scale (JES) over a
S | p+p s=200GeV - broad range, 10 < pt <60 GeV
D 1.05_— lnjetl <0.7 B
> | JetR=0.4 R
f;) - - | o Global Data-to-MC fit derived using both
£ 1— channels to determine absolute JES
0O . . .
] . correction and uncertainties
0.95 —
0_9__ statistical uncertainty B
- systematic uncertainty -
. — — total uncertainty i
_I [ 11 | [ 111 | [ 111 | [ 111 | [ 111 | [ 111 | I | I | I | [ 11 I_
O'Bq O 15 20 25 30 35 40 45 50 55 60

jet P [GeV]
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-01

Tuning MC in p+p

Yeonju Go (BNL/SBU)
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Underlying Event with Jets in p+p sPHE

ATLAS, EPJC 74 (2014) 8, 2965

S’ | === Data2010 | ' - S’ — s—g== Data2010 ' ' .
%J 6 —— == Pythia8 AU2 CT10 ATLAS - %) [~ mrmimaa Pythia8 AU2 CT10 ATLAS -
@) [ —— IF;y::gag B&I;ugia 2011 L =37 pb' V\s=7TeV 7 ) 4 Eﬁ:iag g;r’ugia 2011 L. =37 pb™ Vs =7 TeV—
[ | rnnnnnm @ODW. s g S R L ia —
A — H)érwig++ UE7-2MRSTLO»* .= — A = Herwig++ UE7-2 MRST LO™ Transverse region =
o 5 [ e === Herwig + Jimmy AUET2 LO** = o 35 == Herwig + Jimmy AUET2 LO** : . =
> I Alpgen + Herwig + Jimmy AUET1 - S B Alpgen + Herwig + Jimmy AUET1 Exclusive dijet =
e — Powheg + Pythia6 Perugia 2011 > & e — = — Powheg + Pythia6 Perugia 2011 o
s y = 3 =
= = o - >~ e | -
= ) = : - > — = - TR T T T -— -
GCJ = o GCJ 2 5 — e = i el et Gl .. .. -
s ST e p — | s =
o  —— . - &) 2F Jmm 00 —
E LF memmme = D s ‘ -
O e Transverse region eh 486 . L -
B i = Se)m = N t
E‘I\] B pch(neut) > 500(200) MeV, mch,neutl <25 IﬂCIUSlve Jet B tu\] — pch(neut) S 500(200) MeV, mch,neutl <25 - ead g Je
Vv e | ' — : | | — = V - ——] | | ' —
- - e T
] A e ~ - e —— = o - =~ — © A - . LRt £
Q 1= e L - Q 1k e -
©) E e e - ©) B L
2 o = ] g _-
e . . . P . . : s NS S S . . . T . : : " 1
20 30 40 100 200 300 20 30 40 100 200 300 Towards
pead [GeV] pead [GeV] |AQ| < /3

"Transverse”
n/3 < |A¢| < 2mr/3

"Transverse"
n/3 < |A¢| < 2mn/3

e At the LHC, the energy density in the
transverse region is correlated with the
leading-jet pr for inclusive jet events,
but anti-correlated for exclusive dijet

events

IIAwayII
|A@| > 2m1/3
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https://arxiv.org/abs/1406.0392

Underlying Event with Jets in p+p sPHE

ATLAS. EPJC 74 (2014) 8, 2965 STAR. PRD 101 (2020) 5, 052004

| | ! *ly I I I I 1 1 | I 1 I I I I = | o | _l e 1 I I 1 1 I I | I I I i /\
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e . : B g - H : - N L e i
O = sl Al = g + i ol il s el e B 1.9/~ ® e Transverse Rantik,=0-6
- = == Herwig++ UE7-2 MRSTLO* .= —~ — mimo Herwig++ UE7-2 MRST LO** i - B
s s L T E e Transverseregion 3 8 | PYTHIAG (STAR)  n_|<0.4
S B Alpgen + Herwig + Jimmy AUET1 B S m Alpgen + Herwig + Jimmy AUET1 Exclusive dijet 1 T B jet
e - Powheg + Pythia6 Perugia 2011 vt n 5 = Powheg + Pythia6 Perugia 2011 = = e PYTHIA 6
O 4 ‘ = - e PYTHIA 8
o=~ - S ~ — B e e
3 = = D 2.5 R . s L o ag
£ 3 — Ee + — S - B e L el
'S : - - J“"-“ﬂ.,j ---- — -(C_) 2 — I ""'"""'""'"""'""'"'"""'"'""‘""'“----‘-mma.....,,,,,; ................ - B R e e
= [ = AL - € E E _________________________________________
é‘|3_u|— 2 e Transverse region o &lJ.IJl_ 15 - B T i g i g LT — l.
E pch(neut) S 500(200) MeV, mch,neutl <25 Inclusive iet - E = B O
k/\] j: ! : R T e e L : : J' — - k/\] [ 05 [ . - O
= e e L IT T — 12— - B T
§ 1.1:_ ..... — - = § 11 £ ;;\'\\\ﬂmnm'ﬁﬂ M{IIIIIIll;|||III.}I'iiiiiI':ll'iliiiiiiiiiiiiiiiiiii.iiiiiiiiiiiiiiiiiiiiiiilllllllll,l
~ 1__ PR ‘ | ~ 1 - P ST
S osf - S osf . STAR p+p@200 GeV
0.8~ - - _ . = 0.8/~ .. _ . = 0 . | | | . | . I
20 30 40 100 200 300 20 30 40 100 200 300 0 10 20 30 40
pI1<_aad [GeV] p[Ic_aad [GeV. Leading jet pT (GeV/c)

e At the LHC, the energy density in the e RHIC probes higher x, where energy
transverse region is correlated with the conservation plays a more important role

leading-jet pr for inclusive jet events, e STAR observed an anti-correlation between

but anti-correlated for exclusive dijet charged-particle multiplicity and the leading-jet pr
events
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https://arxiv.org/abs/1406.0392
http://Phys.Rev.D%20101%20(2020)%205,%20052004

Underlying Event with Jets in p+p

SPH-CONF-JET-2026-03

<E /md¢> [GeV]
© o o
A O O

O
w

O
N

O
—h

MC / Data
N ; N O

O
o

= . ; . N =
- ” ]
- _ -
- SPHENIX Preliminary e Data :
- 200 GeVp+p [Ldt=34pb" _g Pythia8 -
— Inclusive jet | -
- N E
[ A _
N ik ]
S w——— e e S——  —— =
25 30 35 40 45 50 55 60
pT lead [GeV]

proves valuable input for future MC tuning

SPHE

* An anti-correlation is observed between the
transverse-region energy density and the
leading-jet pr

= At higher x, less energy is available for
underlying-event activity

P

"Transverse"
n/3 < |A¢| < 2n/3

Leading Jet

e A similar trend is
observed for both
iInclusive jet and
exclusive dijet events

= [his suggests a
larger fraction of

back-to-back dijet
topologies in the

probed x range

"Towards"
|A¢| < /3

"Transverse”
n/3 < |A¢| < 2n/3

IIAwayII
|A@| > 2n1/3
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https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-03

5:IIII|IIII|IIII|IIII|IIII|IIII|III|: % 5:IIII|IIII|IIII|IIII|IIII|IIII|III|: = 5:IIII|IIII|IIII|IIII|IIII|IIII|IIII_

Z |35 - SPHENIX Preliminary B z |3 - SPHENIX Preliminary B z |35 - SPHENIX Preliminary B
S| . 4.5¢ 1 © | 4.5 1 © | _4.5F
~ 8 TF p+p Vs =200 GeV 1 - 8 F p+p Vs=200 GeV 1 | &8 F p+p Vs =200 GeV
< AF anti-k, R=0.4 4 1€ 4F anti-k, R=04 4 '€ 4F anti-k, R=04 =
- 20.9 < <312GeV . - 312 =< <407GeV . - 40.7 < <608GeV
3.5 Py - 3.50 Pr - 3.50 Pr
- P, > 9.4 GeV - - Pr, = 9.4 GeV - S > 9.4 GeV
3= A¢ =3m/4 — 3 A¢ = 3n/4 - 3L A¢ = 3n/4
o 5 -+ Data = o gf- e Data o gf- e Data
- —PYTHIA-8 — e~ o = - —PYTHIA-8 - —PYTHIA-8
— —HERWIG 7.3 . 2 —HERWIG 7.3 — 2 —HERWIG 7.3 —
: 1.5 - 1.5 -
1= — = -
0.5 - 0.5 =
_| _@— _ Lo !
O | O_ |||||||||||||||||||||||||||| ] O_ ||||||||||||||||||||||||||||
04 05 06 07 08 09 1 04 05 06 O7 08 09 1 04 05 06 07 08 09
X, X, X,

e Higher leading pr — steeper x; (more balanced di-jets)

= consistent with suppressed higher-order splittings at large Q2 where a, Is smaller

e Data slightly favors PYTHIA-8 over HERWIG 7.3 arXiv:2606.17184
sPH-JET-2026-01
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https://www.sphenix.bnl.gov/PublicResults/sPH-JET-2026-01
https://arxiv.org/abs/2606.17184

Di-jet Acoplanarity (A¢) in p+p

SPHE

Pt
§31OI_I ||||||||||||||||||||||||||||||| .531O|:|||||||||||||||||||||||||||||II|IIII|I .§31O|:I|I||||||||||||||||II|IIII|||||||||
S [° 9F  sPHENIX Preliminary 3 B |C.9- sPHENIX Preliminary 3 B [°.9F SsPHENIX Preliminary
“238_ p+p Vs =200 GeV E “238_ p+p Vs =200 GeV E “238_ p+p Vs =200 GeV
anti-k, R=0.4 anti-k, R=0.4 : anti-k, R =04
7E 209 =p  <31.2 GeV - 70 31.2<p_ <40.7 GeV - 70 40.7 sp, <60.8 GeV
60 Pr, = 9.4 GeV E a0 P;, = 9.4 GeV & ok P, = 0.4 GeV
A9 = 3n/4 A9 = 3n/4 = - A = 3n/4
l - l 7 l ]
5; -o-Data - 5} -o-Data - 5: -o-Data
A-  —PYTHIA-8 — A-  —PYTHIA-8 = A- —PYTHIA-8 =
— Herwig 7.3 — Herwig 7.3 — Herwig 7.3
3F ) - 3F ° - 3F ) -
2 - 2 E 2 E
1 - 1 - 1 -
OM Dl b b b g OW Ll b b | |: O_ Ll b b b
24 25 26 27 28 29 3 3.1 24 25 26 2.7 28 29 3 3.1 24 25 26 27 28 29 3 3.1

Ad Ad A

 Higher leading p+ — steeper A¢ (more back-to-back di-jets)

= consistent with suppressed higher-order splittings at large Q2 where a, Is smaller

e Data slightly favors PYTHIA-8 over HERWIG 7.3 arXiv:2606.17184
sPH-JET-2026-01
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https://www.sphenix.bnl.gov/PublicResults/sPH-JET-2026-01
https://arxiv.org/abs/2606.17184

Di-jetS iIl P+P SPHE

e _I I | I | I I | 0 | 0 T | I_
2 1.4 sPHENIX Data -
- p+p \/g — 200 GeV -0—23.95pT,1 <31.2GeV (-0.4) |

1 2‘_|n| <11-R ®312<p <40.7GeV(-0.2) -

T P, = 9.4 GeV W 40.7<p  <60.8GeV i

- Ad = 3m/4 MC _

1— — PYTHIA-8 _

I -« HERWIG 7.3 -

- —— e [ —

0-8__ — =ERENED - m.--- - __

L m- |

0.6¢ T —— i
e T 1

0.4¢ ¥ s, SRSNENER ¢

IR TrrCIEl i

O 2 [ | | I I | I I | I I | I I | I I | [ |

03 04 05 06 07 08
Jet Radius (R)
e Measurements with jet R=0.3-0.8 provide
comprehensive understanding on MPI,
hadronization, and non-perturbative corrections
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Di-jetS 1n P+P SPHE lx)

S _I I | 0 | T | 1 | 1 | T | [ I_
2 1.4 sPHENIX Data -
- p+p \/g — 200 GeV 4—23.95pT,1 <31.2GeV (-0.4) |

1 2‘_|n| <11-R ®312<p <40.7GeV(-0.2) -

T P, = 9.4 GeV W 40.7<p  <60.8GeV i

- Ad = 3m/4 MC _

1 — PYTHIA-8 _

I -« HERWIG 7.3 -

- ———— e [ —

0-8__ — =ERENED - m.--- - __

L . """ |

050 e

L e T 1

0.4 ¥ s SRS ¢ _

IR TrrCIEl i

O 2 [ 1 | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ 1 1 | | [ |

03 04 05 06 0.7 0.8
Jet Radius (R)

e Measurements with jet R=0.3-0.8 provide
comprehensive understanding on MPI,

A 4 T 1 | 1T 1 | 1T 1 1T 1 1T 1 1T 1T 1
@ = B _
= |5 - SPHENIX -
O s 3.9 p+p Vs = 200 GeV -
\ ZQ' _ e Data i
3~ —Max ISR Evolution Scale = 0.5 -
- —Max ISR Evolution Scale = 1.5 * -
25_— —FSR a. =0.10 —
- —FSR Ocz =0.15 / 5
o — SR oag=0.10 / ]
- —ISR as=0.15 7 7
B O _
1.5 / —
1 / anti-k, R=0.4
B p/ _
: G 3125 p, <40.7 GeV -
0.5 pT’2 > 9.4 GeV —
_ AP = 3n/4, Inl <0.7 -
_I I 1 1 | I 1 1 1 | I 1 1 1 | I 1 1 1 | I 1 1 1 | L 1 1 1 | I 1 1 I_

0.3 04 05 06 0.7 08 0.9 1
X,

The results provide input for tuning MC,
especially parton-shower and underlying-

hadronization, and non-perturbative corrections event models, at RHIC energies
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Jet Energy Loss Iin Aut+Au
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Di-jet x; in Au+Au

SPH-CONF-JET-2025-05
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* First unfolded x; measurement using fully reconstructed jets with both EMCal and HCal
e Centrality-dependent of x, imbalance — jet quenching signature
e JEWEL 2.4.0 with recoil + 4MomSub qualitatively describes the data
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* First unfolded x; measurement using fully reconstructed jets with both EMCal and HCal

e Centrality-dependent of x, imbalance — jet quenching signature
e JEWEL 2.4.0 with recoil + 4MomSub qualitatively describes the data
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Di-jet x; in Au+Au =PHE
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* First unfolded x; measurement using fully reconstructed jets with both EMCal and HCal

e Centrality-dependent of x, imbalance — jet quenching signature
e JEWEL 2.4.0 with recoil + 4MomSub qualitatively describes the data
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Di-jet x; in Au+Au =PHE
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* First unfolded x; measurement using fully reconstructed jets with both EMCal and HCal
e Centrality-dependent of x, imbalance — jet quenching signature
e JEWEL 2.4.0 with recoil + 4MomSub qualitatively describes the data
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SPHE

Di-jet x; in Au+Au
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5, sPHENIX Experiment

| X .'i 2026-2-1, Run 82420

£ Collisions: O+0 @ Vspy = 200 GeV

Jets in O+0
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Jet Raa in O+0 SPHE

SPH-CONF-JE T-2026-02
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e Suppression of jet yields in O+0O
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Jet Raa in O+0 SPHE

SPH-CONF-JE T-2026-02
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* Clear centrality ordering found in jet Roo e Suppression of jet yields in O+0O
e Stronger suppression for central collisions
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Jet Raa in O+0O: Energy Loss? nPDF? SPHE

SPH-CONF-JE T-2026-02
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o JEWEL 2.4.0 w/o nPDF consistent with data

e Modest effect with recoils enabled

Yeonju Go (BNL/SBU) EMMI: Probing the early stages with jets / 2026 July 13-17 23


https://www.sphenix.bnl.gov/PublicResults/sPH-CONF-JET-2026-02

SPHE

Jet Raa in O+0: Energy Loss? nPDEF?
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o JEWEL 2.4.0 w/o nPDF consistent with data ¢ The measured Raa is lower than the
PYTHIA8 + nPDF baseline predictions

= note) nPDF prediction bands are for charged jets

e Modest effect with recoils enabled
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e Clear centrality ordering, with reduced sensitivity to nPDF effects compared with Raa

= |et quenching
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Centrality Bias Effect in Small Systems sPHE

Jaebeom Park’s slide @HP2026

Calorimeter jet R=0.4 |n| < 0.7

Park et aI RQ 112 064916 (2025)
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e Centrality bias caused by hard probes in mid-# and soft particle production in forward-#
 Much smaller bias effects at RHIC energy with sPHENIX acceptance
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Jet Recp 1In O+0 SPHE
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e Clear centrality orderlng with reduced nPDF effect than Raa
e The estimated centrality-bias effect is at most 10%
= This bias is insufficient to explain the suppression observed in central collisions
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So far we’ve measured ... SPHE
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What's coming next?
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Upcoming sPHENIX jet measurements H@

e Finalize precision p+p baselines using the full dataset

= Dijet correlations, inclusive jets, underlying event, isolated prompt photons, and photon-
tagged jets, etc
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Upcoming sPHENIX jet measurements Hﬁ

e Finalize precision p+p baselines using the full dataset
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e Extend jet measurements to Au+Au and O+0 collisions

= Raa/Rcp, dijet imbalance, photon+jet correlations, acoplanarity, jet-hadron correlations, jet
substructure measurements, etc
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Upcoming sPHENIX jet measurements Hﬁ

e Finalize precision p+p baselines using the full dataset

= Dijet correlations, inclusive jets, underlying event, isolated prompt photons, and photon-
tagged jets, etc

e Extend jet measurements to Au+Au and O+0 collisions

= Raa/Rcp, dijet imbalance, photon+jet correlations, acoplanarity, jet-hadron correlations, jet
substructure measurements, etc

e Measure jet substructure across collision systems
= Soft Drop observables, fragmentation functions, jet shapes, jet mass, and the Lund plane, etc

e Use system-size dependent measurements including jet substructure to constrain early-
time dynamics

= System-size (Au+Au vs O+0) and jet-substructure dependence can help separate early-time
effects from later in-medium jet modification
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]
Summary H@

e sSPHENIX collected large datasets for a rich jet physics program
= calorimeter only dataset: p+p 115/pb, O+0 53/nb
= all subsystem triggered: p+p 25/pb, O+0 24/nb, Au+Au 6.6/nb

e Jets at RHIC provide sensitivity to the scale dependence of jet modification
= Compared with the LHC, RHIC provides steeper jet pt spectra, a larger quark-jet
fraction, and access to higher x; complementary to that at the LHC

e Early p+p measurements establish precision baselines for jet modification studies

e Upcoming jet measurements including jet substructures in p+p, O+0O, and Au+Au will

help disentangle effects from the early stages from final-state parton energy loss in the
QGP
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Jet Recp 1In O+0 SPHE
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e JEWEL qualitatively describes the data
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Underlying Event with Jets in p+p
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* |nput for tuning the MC event generator
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Jets in O+0 SPHE
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‘What are Prompt Photons? H@

Y

* Direct Photons
= produced from primary vertex of hard scattering \\‘// \\'J/J

= processes : Compton scattering, Annihilation ‘
e Fragmentation Photons
= radiated from partons after the primary hard scattering &99999,\\ _/QQQQQQ,
g q q

Direct Photon Subprocess
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0 = sensitive to gluon parton distribution function!
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Isolated Photons orc@x R

¢ |[solation condition in truth-level
= suppresses fragmentation photon contribution and contains most of direct photons
= Discrimination between isolated direct and fragmentation photons is arbitrary in experiment

= Sum of particle energies in a cone AR = \/(A;y)2 + (A¢)* < 0.3 around the photon, with EX° < 4 GeV

e |solation condition Iin reconstruction

= suppresses significant background (decay) photons originated from neutral mesons

Isolated Non-isolated = decayed from hadrons often produced inside jets,
Y Y such as m° — y+y so their decay photons are
/ / = major background typically not isolated
§ § of prompt photons
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Photon Identification H@

Signal Background

2

7[0 / 2 photons merged
n into one EMCal cluster

e Use EMCal shower shapes to distinguish signal
(prompt) photons from background (decay) photons
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Photon Identification PHE

Signal Background

e Use EMCal shower shapes to distinguish signal
(prompt) photons from background (decay) photons

* Five highly discriminating shower-shape variables
are used for photon identification (“tight” ID)

qT
. N ffj{ﬂ '
= Energy-weighted second moment of EMCal towers (1) in 7 ! X

0 / 2 photons merged
Z,- Ei(’?i — 77])2 1IN into one EMCal cluster

W

! Z,-Ei
= Fraction of core energy w.r.t total cluster energy

E B zl:l El :\! 1
1 —
Etot

cluster
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Photon Identification PHE

. . . Signal Background
e Use EMCal shower shapes to distinguish signal

(prompt) photons from background (decay) photons

* Five highly discriminating shower-shape variables
are used for photon identification (“tight” ID)

(T
. N ffﬁﬁ '
= Energy-weighted second moment of EMCal towers (1) in 7 ! X

0 / 2 photons merged
Z,- Ei(’?i — 77])2 1IN into one EMCal cluster

W

! Z,-Ei
= Fraction of core energy w.r.t total cluster energy

2. E -
E _ =1 ! N
1 —
E tot

cluster

Recent study shows further improvement using Boosted Decision Tree (BDT)
— stay tuned for the finalized result with BDT !
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Inclusive Jets N

SPH-CONF-JET-2025-03
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e Jets are triggered and reconstructed using
3 layers of calorimeters (EMCal, iIHCal, oHCal)
= First mid-rapidity HCal at RHIC;

unbiased triggering
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Inclusive Jets N

SPH-CONF-JET-2025-03

e Beam-induced and cosmic background are rejected

17— -
e prpeeee e i = Di-jet Ag > 3n/4
S 0.9F + + 1 ™= Energy fraction in each calorimeter layer
S o8 E
o SPHENIX Preliminary -
I 0.7 p+pVs = 200 GeV E
= - Jet 10 GeV + MBD N&S=1
o) 0.6 n
o) » -
= 05§ =
0.4 =
- oo e oy b -
%40 15 20 25 30 35

Leading E_[GeV]

e Jets are triggered and reconstructed using
3 layers of calorimeters (EMCal, iIHCal, oHCal)
= First mid-rapidity HCal at RHIC;

unbiased triggering
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Inclusive Jets N

SPH-CONF-JET-2025-03

e Beam-induced and cosmic background are rejected

1T
e e = Di-jet A¢p > 3rn/4
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e Jets are triggered and reconstructed using 205 -
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unbiased triggering p= [GeV]

e Unfolded to correct for detector effect / energy resolution
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