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Data collected at PHENIX

Energy Integrated
Run Species | Vsw (GeV) |Luminosity (mb-)

1 (2000) Au+Au 56 1.0E-6
2 (2001/2002) | Au+Au 200 2.4E-5
p+p 200 1.5E+5

3 (2003) d+Au 200 2.7E+3
p+p 200 3.5E+5

4 (2004) Au+Au 200 2.4E+2
Au+Au 62.4 9.0E+0

5 (2005) Cu+Cu 200 3.0E+3
Cu+Cu 62.4 1.9E+2

Cu+Cu 22.4 2.7E+3

p+p 200 3.4E+6

6 (2006) p+p 200 7.5E+6
p+p 62.4 8.0E+4

7 (2007) Au+Au 200 8.1E+2
8 (2008) d+Au 200 8.0E+4
p+p 200 5.2E+6

9 (2009) p+p 500 1.4E+7
p+p 200 1.6E+7

10 (2010) Au+Au 200 1.5E+3
Au+Au 62.4 1.1E+2

Au+Au 39 4.0E+4

Au+Au 7.7 3.0E+2
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Completed taking data in 2016

Many high impact analyses are
still ongoing

RHIC energies, species combinations and luminosities (Run-1 to 16)
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Energy Integrated
Run Species | Vs (GeV) [Luminosity (mb-)
11 (2011) ptp 500 1.8E+7
Au+Au 19.6 2.0E+0
Au+Au 200 1.7E+3
Au+Au 27 7.0E+0
12 (2012) p+p 200 1.0E+7
pt+p 510 3.2E+7
U+U 193 2.0E+2
Cu+Au 200 5.0E+3
13 (2013) ptp 510 1.6E+8
14 (2014) Au+Au 14.6 4.0E+0
Au+Au 200 7.5E+3
SHe+Au 200 2.4E+4
15 (2015) p+p 200 6.0E+7
p+Au 200 2.0E+5
p+Al 200 5.0E+5
16 (2016) Au+Au 200 7.0E+3
d+Au 200 5.0E+4
d+Au 62.4 5.0E+3
d+Au 19.6 8.0E+1
d+Au 39 2.0E+3
3
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		Run		Species		Energy
√sNN (GeV)		Integrated
Luminosity (mb-1)

		1 (2000)		Au+Au		56		1.0E-6

		2 (2001/2002)		Au+Au		200		2.4E-5

				p+p		200		1.5E+5

		3 (2003)		d+Au		200		2.7E+3

				p+p		200		3.5E+5

		4 (2004)		Au+Au		200		2.4E+2

				Au+Au		62.4		9.0E+0

		5 (2005)		Cu+Cu		200		3.0E+3

				Cu+Cu		62.4		1.9E+2

				Cu+Cu		22.4		2.7E+3

				p+p		200		3.4E+6

		6 (2006)		p+p		200		7.5E+6

				p+p		62.4		8.0E+4

		7 (2007)		Au+Au		200		8.1E+2

		8 (2008)		d+Au		200		8.0E+4

				p+p		200		5.2E+6

		9 (2009)		p+p		500		1.4E+7

				p+p		200		1.6E+7

		10 (2010)		Au+Au		200		1.5E+3

				Au+Au		62.4		1.1E+2

				Au+Au		39		4.0E+4

				Au+Au		7.7		3.0E+2
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		Run		Species		Energy 
√sNN (GeV)		Integrated
Luminosity (mb-1)

		11 (2011)		p+p		500		1.8E+7

				Au+Au		19.6		2.0E+0

				Au+Au		200		1.7E+3

				Au+Au		27		7.0E+0

		12 (2012)		p+p		200		1.0E+7

				p+p		510		3.2E+7

				U+U		193		2.0E+2

				Cu+Au		200		5.0E+3

		13 (2013)		p+p		510		1.6E+8

		14 (2014)		Au+Au		14.6		4.0E+0

				Au+Au		200		7.5E+3

				3He+Au		200		2.4E+4

		15 (2015)		p+p		200		6.0E+7

				p+Au		200		2.0E+5

				p+Al		200		5.0E+5

		16 (2016)		Au+Au		200		7.0E+3

				d+Au		200		5.0E+4

				d+Au		62.4		5.0E+3

				d+Au		19.6		8.0E+1

				d+Au		39		2.0E+3
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PHENIX talks and posters at this meeting

e Talks

* Ming Liu, “PHENIX Heavy Flavor Overview”
* HF workshop, at 10:00 on May 20

* Devon Loomis, “EIC Physics in PHENIX”
» ePIC/EIC workshop, at 11:00 on May 20

* Ron Belmont, “Anisotropic flow measurements — PHENIX highlights and sPHENIX
prospects”

* Flow workshop, at 16:20 on May21

* Posters

* Tongzhou Guo and Yuri Mitrankov, “Measurement of e+e- production in Au+Au
collisions at 200GeV with PHENIX

. ghaitanya Prasad, “PHENIX Results on Identified Hadron Spectra in Small and Large
ystems”

e Vassu Doomra and Adam Sharhan, “e+e- pair continuum in p+p collisions at
Vs =200GeV”
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Contact: Karen McNulty Waish, (631) 344-8350, or Peter Genzer, (631) 344-3174 n m
Fresh, Direct Evidence for Tiny Drops of Quark-Gluon Plasma

Particles of light emitted from collisions of deuterons with gold ions provide direct evidence that energetic jets
get 'stuck’ — a key signature of quark-gluon plasma

EDITORS' SUGGESTION

PHENIX Aushu Centrality dependence of Lévy-
Sy = 200 GOV . . .

i stable two-pion Bose-Einstein
correlations in /syy = 200 GeV

»

January 15,2025

— Unmedified o' mass .-
+ In-medium meibied f mass Au + Au_collisions

Average modified 1/ mass
=== Unmiodlified » mass

. °
05 20 DECEMBER, 2024
50 100 150 200 250 300 350
Centrality measure (Noat)
W O I I ; Coler deconfinement and chiral-symmetry restoration
have long been predicted by QCD theory. Color

deconfinement in the form of a nearly perfect fluid of
quarks was reported by all four RHIC experiments in
2005. Now, the PHENLIX Collaboration details two-pion
Lévy-stable Bose-Einstein correlation data in Au+Au
collisions at the top RHIC energy. They report a
significant reduction of the mass of the »’ meson in hot
and dense hadronic, color-confining matter. This
S et s i L e L MR implies a second transition in QCD by the return of the
so-called prodigal Goldstone boson—a specific kind of
s partial chiral-symmetry restoration—and calls for
ﬁ'f."f,'i““é:."fiﬁ'.’..‘é",”ﬂ”‘f?ﬁ””’"“ ﬁ.;";:e m::“‘“.:“.:ﬁ:,mfxmi";w: further, challenging experimental studies, aiming at
direct measurements of identified n* spectra in high-

cary universe. (Kevin GoughlinBrookaven Nafional Laboratory)
energy heavy-ion collisions.

eu/ENERGY About ¥ OurMission v New Horizons v Topics v Consumer Savings ¥ Services & Opportunities ¥

UPTON, N.Y. — A new analysis of data from the PHENIX experiment at the Relativistic Heavy Id

FreSh DlreCt EVIdence for Tlny Drops N. ). Abdulameer et al. (PHENIX Collaboration)
of Quark-Gluon Plasma Phys. Rev. C 110, 064909 (2024)

Particles of light from collisions of deuterons with gold ions provide direct evidence that energetic jets get stuck

Nuclear Physics

May 19, 2025
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Suppression of hadron yield in small systems T —

DOE highlight: https://www.energy.gov/science/np/articles/fresh-direct-evidence-tiny-drops-quark-gluon-plasma

Fresh Direct Evidence for Tiny Drops
of Quark-Gluon Plasma

* Possible bias in event selection for hard probes in /—-\342"
small systems r\»oV: , E Phys. Rev. Lett. 134, 022302 2025) (g) 3
 Using Direct Photons to minimize selection bias 43 1'1 3 + + :
dir prd = .
» Y, g (pr) o= 1F s ! =
ol =~ X3 R S
Y, (pr) Z 09¢ E
. S 0.8 E
* Redefining the Nuclear Modification Factor S
0 AT " F E
?,I!GB F‘XP(pT) — YJB(FT) X n . (pT) — (F}{{k /ﬂu)w T 1 - %

a Yr(pr) v (pr) (/) 70)AP X 09 - F—— . . -
. L o £ 0.8F .
* Search for final state effects with simultaneous or° 081 S S
measurement of direct y and r° ~ 0.7F d+Au\s =200 GeV =
0.6 - 75¢< p_ <18 GeVic (b) -

Significant 20% suppression of high p; n° in central 0-5% d+Au "k

O_l | l2l | I4l | lGl | IBI 10 ‘121416 | I‘IBI |
NEXF’
May 23, 2025 RHIC AGS Users meeting coll 6
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Hint of U(1) transition

* Levy HBT results are not inconsistent with theoretical
models including in-medium mass modification of n’

* |t calls for direct measurement of n” mass

Phys. Rev. C 110, 064909 (2024)

P —
o - PHENIX 0-30% Au+Au \s,, =200 GeV
< 1.4— .
T [eTm
(_< - __O TE+TC+
C Mmax = <;”>(0.55-0.9) GeVic? T l—-. —-I l
= Rl e ""‘"”L ca-::“- ------
B - -— —;__. .I- %) | f
08" (}J
N Q
0.6/— 0
- uld - - - m, =958 MeV, B = 55 MeV
o || P e e
4r K it A m,=530 MeV, B" = 55 MeV
: .,_. Resonances: Kaneta et al._”_. m:.=250 MeV, B = 55 MeV
0.2 _° H=(0.59+0.02(stat)’"?}(syst
CT (o 30+0.01 o );%:?fé(sys ))GeV —— 1-H exp((m7-m()/(20%)
- c (| -30£0. Estat)-o.og (TVSt))—cz | XINDF=83/60 CL=2.7%
1 L1 1 1 11 1 1 1 1 1 1 L1 1 1 L1 1 1 111 1 | 111
0 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
m, [GeV/c?]
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¢ Bestvalues from PHENIX A/A,, fits
Centrality average

m*,= 581fg§(stat)_+;1°5(syst) MeV
"""""""""" Vacuum value of m,,

------ Vacuum value of m,
— — = Upper limit of Weinberg

----- Lower limit of Horvatic, Kekez, Klabucar

Lower limit of Pisarski and Wilczek
|:| Range of Kapusta, Kharzeev, McLerran
T Lower limit of Huang and Wang

S Lower limit of Kwon, Lee, Morita, Wolf

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

100 PHENIX Au+Au ysy, = 200 GeV
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Important penetrating probe: photons

Iniial state  Gluon Plasma  QGPphase Mixed phase  Hadroni
(€GC, eto)

Rate Magnetic field, Glasma?

Hadron Gas hard scatt parton-medium

interaction
sQGP H et in-medium bremsstrahlung
: jet Brems. A
Jet-Thermal Pl / Jet-photon conversion
P jet-thermal b
ard Scatt = B sQGP y
hadron gas i
E, Y g , hadron
, decays
1 10 107 Jogt
g
Schematics by the courtesy of Gabor David ( m/c)

RHIC AGS Users meeting
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Direct photons from nuclear medium

/ﬁ" arXiv:2504.02955
0@\}‘7 Phys. Rev. C 109, 044912 (2024) e —
? I B L B L R I R A R R R :PH NIX Au+Au \ISNN=200G9V: OAsetof ieldsandflowisa
102 0-20% - 20-40% — 0'2: % 0-20% o PRL109 (2012) 122302 standard package for the direct
- - PRC94 (2016) 064901 photon measurement
Direct y T 1 0.1 N %% e this paper ]
- PRL104,132301(2010) | Qo | L8 i
— - PHENIX Au + Au T * PRL109, 152302 (2012) | (05 % ]
% | . o PRCO1,064904 (2015) | - S %’ %o(%g + E .
a ]
S%i 10721 ) ] : Hadron-gas Lowp; Positiveand  Positive
'_'> B N ) e sizable and sizable —_>
Z|T _
& 20-40% ---- Radiative Hadr. N QGP Midp;  Positiveand  Positive
Ol5_ 10 I ] - EM Fields 1 ' small and small /
Q.'_ ------ Mult! Mess PreEqui. |
e 8 - . — Mutti Mess. QGP-+HG ] Primordial ~ Highp; ~zero ~zero
105+ r 7 o e 1 -
- -Radiative Fadt & ' o, * ¢ ; 1 Jet-Brems. Midp;  Positive ? \
L i ! : . J 3 .
:;":ﬂr;t’:s ProEau, ) %NL 1t i i Jet-photon  Midp;  Negative ? -~
108 T —Multi Mess. QGP4|-HG | 7 i (b) - conversion
o v b b by L1 | L1 | L1 L1 111 . ey
A I S T S S B L Magnetic ~ All p; Positivedown Zero
2 4 2 4
5 [Ge\?/c] 8 5 [Ge\?/c] 8 2 4 6 8 10 12 14 16 18 field t0py=0 >
T T

P, [GeV/c]
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Disentangling charm and bottom in dileptons

* Run2015 p+p data (200GeV)

* Heavy flavor and Drell-Yan contributions obtained from

LO PYTHIA reproduce the data reasonably well

[GeV/c?] [In PHENIX Acceptance]
o

ee —

dN
dm
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Run 2015 p+p, Vs =200 GeV, Inl <0.35
-‘E— T T T T T T I T T T T T T T | T T T g
% AFGe%_ ........ n0_>fye+e ........ n_)rye"'e E
L e n'—>yete wo—-e'e o-n'ete |
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——l - \I," - e+ e' ........ CE bB —
= e Drell-Yan - BG,. — Cocktail =
p‘T”g’ °>1.5GeVic |
~—— 5
PH <ENIX -
preliminary -
| | -
0 2 3 5 5
Mg [GeV/cT]
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pp AN 1
e [rad]” [In PHENIX Acceptance]
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pI®°>1.5 GeVlc

=Y
(=]
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-
o
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N
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n
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VTX for heavy flavor separation

/%/STRIP PIXEL\§§\ Barrel 4 = ¥\
ey 4 e iy AR\ Barrel 3 \
% j/j// “\:\E § Barrel 2 \ Life time (ct)
\ Barrel 1
4 D%:123
a / \Lf f} h ﬁ\ | ! D E-c'a)\ B° : 464 rr:rr:
N A / bl p : p

W
: N\ Y /Z/ i
AN N A 214 /1
\%\\j\x\ PIXEL / // /i Barrel 1 B
™ X/. 0% /-

NN e 3\
\\\\ %/é% Barrel 4 ‘\: e

May 23, 2025 RHIC AGS Users meeting 11



PHTENIX (O Brogkhaven
Separating contributions in dileptons

* Run2014 Au+Au data (200GeV)

* First attempt at RHIC to experimentally disentangle the heavy flavor and
thermal contribution using the DCA technique in the intermediate mass region

T T | | L | T T T | T T T 17 | | L | T T T | T T T3

@ | ' :
% 107" E Run 2014 0%-93% Au+Au |Sy, = 200 GeV E § 990~ Run 2014 0%-93% Au+Au |[sy, = 200|GeV =
a § "data 0 eey n—eey ] g ly*1<0.35, p2>0.4 GeV, p2°>0.8 GeV 3
@ L A5/ p2>0.4 GeV 0] S 200 T T —
o 10 T p —ee » — ee & nlee= ) ) 3
&) | p3°>0.8 GeV 3 5] m ee E
© 1 ly°®l<0.35 —¢—~eedmee — Jy —ee - 8 180 G
% hadlztt)n:c ~— ] P E
= i E — » E
i, > PH_ENIX 1 Z 160 mas =
= f M" " preliminary - T T L
£ W E 140 ® + 3
- : ] £ " ++_+_ E
> . =
2 10°¢ = g 120 + | s
2 : 2,100 T~ 4 E
£10°: —t= E‘; PH:-ENIX }
S - a 8o preliminary s
© | | | | | | | | | | | | | [ | | | L | | 1 | | | | | | | [ | | | I:é
0 1 2 3 4 0 1 2 3 4
M. (GeV) Mge (GeV)

May 23, 2025 RHIC AGS Users meeting 12



rv_ ~ o
Ry Brookhaven
PH/>/\<‘ENIX k' National Laboratory
0.2

P+p \/sy, = 200 GeV T~

B-J/y using DCA* technique

¢ Run2015 p+p data (ZOOGEV) ) PHENIX mid-rapidity present work preliminary

* Fixed-order-next-to-leading-logarithm plus color- 0 TrErressm o
evaporation-model (FONLL+CEM) describes data well " [ ] roniLcem

* Good handle to disentangle heavy flavors

_O
-
(&)

FB—'J/I,!I =0.052 £ 0.03 (stat) = 0.01 (syst)

|:B-meson — Jh
o

-0.2 -0.15 -0.1 -0.05 0 0.05 OI.1 0.15 0.2
0.1

E  PHENIX p+ 200 GeV Run-15 _Fa_y, =0052 = 0030 (stat) = 0.012 (sys) 0.05
[ 1yl<0.35,p°>0.5GeV
—
102 &  m,, =124,33] H-<ENIX
3 C @ Data- Mixed Events BKG preliminary 0
S L . -3
o m— Total fit Rapldlty
-.C—> 10 — Prompt J/p
— =
8 i B-meson — J/y E
C ~—
- - sy = 200 GeV A
-02 cc + bb BKG = F P+P Yoy H-“ENIX
8 1 E S5 = # PHENIX present work, lyl <0.35 prellmlnary
8 ) -
O F z 0.3 p <t0Gevic
» L h A § g ¢ STAR PLB 722 (2013), Iyl <1
10 Y-y-""y' = 0.0 £ ¢ STAR PRC 80 (2009), lyl < 1
g =V.c—
P! ’*"‘?‘I‘*‘]YI 4 H if ! i i i 1 I H i i 1 ; £ I 1 1 | H % E D FONLL/CEM
) =
c =
o =
»n (-
o C
g C
Q -

(Data-Fit)/o
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Heavy flavor flows?
e Run2015 Au+Au data (200GeV)

©

* First observation of significant heavy flavor v, at the forward rapidity

* Forward J/y v, at RHIC is consistent with zero

A

arXiv:2409.12715
e
Lo

Q B TN (O HF—> e, |n|<0.35 (PRL98.172301) _
- L PH ‘ENIX =
B @ charged hadron, 1.2<|n|<2.0 i
02— Au+Au 200 GeV —
L HF — 1.2 2.0 _
- 0-70% ® HF=>y, 1.2<ni< ]
0.15— E E -
b Eﬁg ﬁ -
0.05_— g % % -
D_l L1 1 L1 I L1 1 1 | L1 1 | | L1 1 1 | 11 1 1 | 1 1 1 I [ |_
0 0.5 i 1.5 2 2.5 3 3.5 4

pr (GeV/c)
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NN FE VSay=200GeVAu+Au-J/p+X .
0 2:_ 1.2 < |y| < 2.2 (10 — 60% Centrality) Run 14 + Run 16 -
“F o pr(GeVic): [0.0 - 1.0], [1.0 - 2.01, [2.0 - 3.0], [3.0 - 5.0] -
0.15
0.1
0.05
Of =
~0.05— E
-0.1 — - initially produced =
- purely thermalized ¢t ]
—0.15— - initial + coalescence ]
= -w-e:- initial + coalescence Y ]
_0 o 2\ .
0.2 ~ || Systematic Uncertainty P H ‘/"/‘/\<<E N I X .
7025:||\\|\|||‘\III‘I\I\|||\||||\|‘III\l\I\Il\III‘\\I\:
0 05 1 15 2 25 3 35 4 5
pr (GeV/c)

/‘*ﬁh/\» arXiv:2409.12756
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News from p+p
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N cross-section in 510GeV p+p

* Simultaneous measurement of 1 cross-section across rapidity improves global
fragmentation fit

* Baseline for A+A collisions

1

:3'_')‘ o~ 10°
o [ o C s =
2 p+p — n+X, s =510 GeV, hl <0.35 Lo el PPt X(15=500GeV)
O 402 S
o 2 30<hi<38
E 100 * PHENIX € 10 e PHENIX 2009 data
e e % T NLO pQCD, u=p,/2 "o CT18 NLO pQCD (W. Vogell
g — NLO pQCD, u=p, g ! PplQ:p(Q- ogelsang)
o 10° -.=:= NLO pQCD, u =2p Sl ® _.T
[ T m 10 e — K _pT
- — =
10 102 .. w=2p,
107
10 107
107 —~—— W 107 —~—
VIERITY ™™ “\\’: e
100 PH ENIX  usy o PHIT.,\E_NIX
101 preliminary E _préliminary
» 9.3% global scale uncertainty not shown =9 10 9.3% global scale uncertainty not shown e
10° v v b by b L s by v e b by i TS AT RN S SRS B B
o C . a F
C . Q c
_82 0'5: _____________________________________________ + ‘O;* 10
% 0F * F Y %’ % + % '!: ; . é 05F et
3 = ‘}__'?_H,]_'?_f ........ A ]L ........ ] ook ifs
8 O8F g f il Al 1
0 5 10 15 20 25 30 35 éo Vi 5_0_5 = i e
P, [GeVic] 1 2 3 4 5 6

o (GeV/c)
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Forward n meson TSSA in 200GeV p+p

Transverse single spin asymmetries (TSSA)
* Origin of Ay: Nonperturbative spin-momentum correlations: -
* 1 probes higher x, compared to n° w -

* Large positive asymmetry was observed \ - /O
* Consistent with previous measurements and ©t° with higher x; reach

* Hint of a decrease in the asymmetry at high x; at increasing p; ? RIGHT
* Predicted in twist-3 phenomenology of the light meson A,

10
Z z L
< C < : pt+p = M +X (Vs = 200 GeV) / Q, kT >> AQCD \

0.6~ 1+ +X (Vs = 200 GeV 08~ <np =349 . .
- PT+p > M+ X (s eV) - PHENIX 2012 Twist-3 multlparton correlators
L ¢ PHENIX 2012 (<n>=1349) 06— ¢ 02<x:.<06
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PHENIX (©) Srookhaven
Violent p+p collisions?

* Particle multiplicity dependence of J/y and v (2s)
* PHENIX data can only be described by PYTHIA calculations that include MPI effects

/'"/h\* it arXiv:2409.03728

e -
20r ‘?&/ PHENIX LHCb PHENIX ALICE
C N, 1.2dyl<2.2 PYTHIAS (Detroit L ™ -
18:_ w (Detrett pp ~ - p+p Vs = 200 GeV Prompt J/y - PP Vs = 200 GeV p+p Vs =13 TeV
16 Ny 1.2<mi<2.6 {s = 200 GeV Z% 2N, 1.2<y<22 - Non-Prompt J/iy |- N,:12<y<22 N,:25<y<4.0
- <, | Nwil2<n<24 p+p Vs=13TeV[ N, -24<n<-1.2  Nyhli<i
/\5_14;_ muon unsubtracted  muon subtracted % - N, 20<y<45 [
S 12| PHENIX Data = - Z 1.5 | N,:15<n<52
g S ro - | l
< 10} with mP! ~ [ :,*{ sy 1] - L [ 1 l 1
Z:’% 8| Without MP! ? > I %*#‘TGTT‘-%F‘};"%"T‘l“"_“l‘l"%‘T P LIS T
N ~__ B | F
6| . & I
g S 05 _
e » > 0.5
i : = | PYTHIA8 (Detroit) with MPI (@) | (b)
E 2 . = . i 0_ | L | 1 | | | L | [ | I | I | 1 | I | 1 |
S é é J, : &'.) 0 1 2 3 4 5 6 1 2 3 4 5 6
[
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Jets: a golden probe

e Au+Au * ptp

Parton level

m K, ... --
-------- 4
\ Lan %%

\ Particle Jet Energy depositions
P in calorimeters

near side away side
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Jet cross-section in p+p

* Both NLO and NNLO overpredicts data

* May be a limitation of the procedure used to
translate from partonic to hadronic cross section

* Same trend as STAR data comparison to NLO
without LL; at LHC

* NLO predictions overestimate the jet cross section
at small R, while the agreement is better at larger
values of R.

* Difference indicates importance of non-
perturbative corrections at low jet p; and R.

May 23, 2025
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k? Brookhaven

arXiv:2508.11144 (accepted for publication in PRD)
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Jet structure in p+p

Z, dist in good agreement with STAR
* Phys. Lett. B 811, 135846 (2020)
* Note STAR (R=0.2,0.4) and PHENIX (R-0.3)
* Shift to lower z, and with increasing jet p;
* Higher asymmetric splitting at higher p;

Z (=exp(-&)): trend is similar as Z,
e “per constituent” variable.

k? Brookhaven

National Laboratory

arXiv:2508.11144 (accepted for publication in PRD)

g
—
it
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® Run-12 p+p
@ Run-15p+p
-- PYTHIAG (tuned)

86157050725 0.50.95 0.4 043 0.5
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RN
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oy o 5 10°F g
* Increase at low R with increasing jet p & 10 @
* Higher particle density in the core of the jet at a2 ik o
higher jet p; 3407 %
 Consistent with increasing fraction of quark S 102 i
jets at higher jet p; 109 '
107G G5 080
/s
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PHTENIX (O Brogkhaven
Jet modification in Au+Au

* Flow and background were subtracted off from two-particle A¢ correlation
 Transition from suppression at high p; to enhancement at low p;
* Hybrid model with medium response consistent with results

away side

Apa(Ag) =

near side Ad

AuAu
dN 5", dNTfop_h

dA¢  dA¢
e a Phys. Rev. C 110, 044901 (2024)
Q\}@\{S’s‘\—llll- = B L N A L B L A B oo2pPr—mm————7————71——
S oafd)  05<p <1.0GeVic i  (e) 1.0<p,, <2.0GeVic ] L (f) 3.0<p , <50 GeVic
Au+Au 200 GeV, 0%—20% 1 o4k PHENIX ] -
n’-hadron, 4 <p_ <5GeV ] H - -
- L . - 0_
0.2 N I
[ \\\S\E\\\\\k ]
= ] i
ok E‘&xﬁ ’\>§_t\ N el ] -0.02f
////// L
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| [JNo wake //////// 1 ]
-0.25 .E.Wal.(el....l....l/.._ 10045 T
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Conventional probes are getting even richer

A snapshot: Evidence of strangeness enhancement at mid- and forward rapidity

B B B L LS S L B UL T o 2r
o 3 E 1-581 g%o 9PRCTZ 0014903 I 1:‘(1 020), PHC72 014903_ n:§1_4: .. PleX mﬁ - PMNIX PHENIX, 200 GeV Au+Au
18 pp. P PRCSS 024906 ¥ B 89I°2RC88 024906 ] SAA Aad preliminary 8L preliminary ¢ o uy
1oF © PHCENIX | ° PHIENIX § 12} ¢ @0 =~ Wi 16/ 5 w4 — w
1.4F preliminary preliminary 13 R 14F bodhp -t
oof AutAu, 200GeV } + # ‘ | E C t2ayiez val
1= il i G+¢+¢ :‘i' I{l 3 %% .
g | Ex L | E RS :
o.a# <{>ﬁ {,ﬂ} 44 £l . ¢ + + 1 osf H % 0.8 :@
0.6H) 8 7. K & i r 04k $ % 0.6 %
VISR W T MR RL TS PO B I
02k 0-20% A XA E3 20-40% E o.z:— 02f 1.2<yl<2.2
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Single hadron spectra and flow measurement continues
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PHTENIX (O Brogkhaven
Data preservation foreseeing decades to come

HEPData Oanout EsaumissionHelp [AleEarmats 4

e 217/227 PHENIX papers on HEPData.

x PHENIK Search  Resstmearch  dckverced

T Wan resulks = [F Satby= | |} Reverscandar Showing 10 of 207 results

* Implemented REANA as a framework of
analysis preservation

* Analysis environment (libraries, etc) are in
container (Docker)

e Workflow in YAML
» n%and direct y d+Au analyses implemented

Date ) - s
.IllII|II|mIi||I.H|_ Kinematic dependence of azimuthal anisotropiesin o + fu, o + Au, *He + Au at e = 200 GeV
O o
SEg s e PHENIX collsbonation  Achsrya, 14 s Adane, & ; 4idais, ©.; ot ol

Phys.Rev.C 105 (2023) 024501, 2022
Collaberation bt Inspire Record 2026168 % D01 1007182 hepdata 153365

% PHEMIX oI 15 SATCN R avieeraon hov e bormatian of S miall draplets of cuark glusn plasira in p,/d) Kot coliskns oo the Relat st Feasy an Collier (AKICHard in g P o ool sions atthe La

Heacleot Coldder. b Dartic s, 1 aedbysls of d3ta St RHRC For dHTCrenit Qi ol s it id Ly v ry e K projectle S 20 anvd s o has proen s iafitfu. |0 Uhe resent anabéds, me find

. . ool oA T e T o T o e e ]
* Tring to adopt common analysis frameworks ; I i -
 Rivet framework (https://rivet.hepforge.org/) g 0 1 WA S|
* e.g. https://github.com/cnattras/RIVETAnalyses 5

* One can produced plots from simulation data ol i |
Wlth PHEleanalySIS methOd' f:}uu}HH}HH\::H}:H\\HH}Hi:}mu}uu}mu}uuHH}:H}Hi\umuumuuu HlHHH‘:
20 ] T ® ) E3 1
15 S £ i
2 1;-%--;;-;-=-=-=-'I-I=--:'-_-—.---§§--—-——-----—--‘—;
Rivet analysis of dE;/dn using PHENIX data T st 7T £-7° 777 f-em =7 77T
(by the courtesy of C. Nattrass and UTK group) O e
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summary

* PHENIX has been producing new and significant
results for 25 years.

* And still making progress.

. Latest highlight includes:
Direct photons as baseline for small system collisions
* Extended HBT measurement to get insight into U(1)
e Multi-D differential measurements of direct photons
» Separating heavy flavor contribution using DCA
* TSSA measurement extended to higher x; and p; using n
* Heavy flavor production in violent p+p collisions

* Extensive study of light flavor mesons and baryons
across different collision systems

* PHENIX is eager on storing data and analysis
procedures into publicly available sites

* HEPDATA, REANA, RIVET...

* PHENIX data can be used to produce new results in the
next decades.

May 23, 2025
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Published PHENIX papers in each year

' | PHENIX Data Taking 2000-2016 > Accepted
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