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Energy Integrated
. Run Species | Vsw (GeV) |Luminosity (mb)
PHENIX experiment e T
2 (2001/2002) | Au+Au 200 2.4E-5
p+p 200 1.5E+5
3 (2003) d+Au 200 2.7E+3
H : H HP.- H p+p 200 3.5E+5
* Accomplished 16 years of operation with 9 collision species and T@oo) | AueAu T 200 2aErs
i i Au+Au | 624 9.0E+0
9 COIIISlon energies 5 (2005) Cu+Cu 200 3.0E+3
: i Cu+C 62.4 1.9E+2
* Results from the recorded data are still coming out. Gutu | 624 19Ee2
p+p 200 3.4E+6
6 (2006) p+p 200 7.5E+6
D p+p 62.4 8.0E+4
% O D Q‘) ]0) Cu+Au ' 7 (2007) Au+Au 200 8.1E+2
P+ p+AlJ) ptAu) ghkAu 3He@ ‘m ‘) \A@ 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
Hadrons, electron, photons Muons :u+2u 63254 1.(1):+§
u+AuU .UE+
In|<0.35 A®=2 x /2 -2.2<n<-1.2 1.2<n<2.2 A®P=2T1 AutAu | 77 | 3.0E42
11 (2011) p+p 500 1.8E+7
CENTRAL ARMS MUON ARMS AurAu | 106 20640
2011 PHENIX Detector RN e RPC3 Au+Au 27 7.0E+0
PC3 Central '.'(‘: A ”'/’// Central Magnet ¥ 12 (201 2) p+p 200 1.0E+7
b TEC 4, &
pcy oSt T J R p+p 510 3.2E+7
2 5 U+U 193 2.0E+2
i Cu+Au 200 5.0E+3
= g 13 (2013) p+p 510 1.6E+8
e & © . 14 (2014 Au+A 14.6 4.0E+0
- g / “(\\_g—; cNog = A::A: 200 7.5E43
I MulD| ~ E8 & | 1 MulD *He+Au 200 2.4E+4
e & . 15 (2015) p+p 200 6.0E+7
\ " MPC = “ B p+Au 200 2.0E+5
\\\ £ PCI p+Al 200 5.0E+5
v 16 (2016) Au+Au 200 7.0E+3
: ‘“" & Y Y South Side View North | 3:2: ::?l ggE:g
West Beam View East L RSm=60n | deAu 06 8.0E+1
d+Au 39 2.0E+3
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Tuning final/initial state effect by collisions

« Different collision systems go through different states. We show highlights by:

. . : : - * Temperature (EM Probe)
Contributions from final/initial states can be tuned. + Density (Quarkonium)

* Viscosity (hadrons)

A+B

Initial state Gluon Plasma QGP phase Mixed phase Hadronization + Expansion
(CGC, etc)
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Temperature (EM probes)

oA

Slopes tell the temperature
of the emission source
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Hadron Gas

sQGP

Jet-Thermal
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Direct photon spectra in A+A

200GeV Au+Au 62.4GeV, 39GeV Au+Au
. [T g e T & FrerT : : g ' T
* Direct phOtOﬂS: 10? [Ha) 0%-20% —+(b) 20%-40% 12 ol PHENIX PHENIX ]
U 1 ] © . Au+Au624GeV Au+Au 39 GeV
? Direct y 1t N,y Scaled pp fit: 1 @ . \f OL-J;G;O ) T\ Olfgfi;o )
(all photons) — (hadron- = M e - 1S N e 8 et
decay photons = : 3 A(“-p—T) 1 & F O %
@ 2 \ &l \ . B 10 ﬁ\ ] 3
S 107 Ne T W'g --Nyscaledpacp] 2 ! :
-l& - ‘Qtno T N\ 1 2 102k ]
Blg 104 N g 3\‘3 ] ; :
* ~10x higher statistics for Ak ~. 1 I-.‘ g
ZOOG EV AU+AU IS 1IN s N "‘\?’. ] L T,,-scaled pQCD Taa-scaled pQCD
. . - —+ e 1074 _ _ 3
progress for publication ool 1 ; OO s MO ]
° Agreement W|th pFEVIOUS 02_:::}:::{-:::}:::{:::_:H}:H}:H{:H}:H %‘“’55—'-4%-!{-%{ PZ?,;?W'C197(2023)2;3?3;4 +HH
-(c) 40%-60% L (d) 60%-93% {1 g L 1 ]
results B e i | 3 P % AuAUG24GeVE  AuvAu62.4GeV]
* Significant reduction in stat. & 1t ePRootoesene | ——— Lo it 1 T\.} it
e 5 = PRL 104, 132301 | u+Au © g ' 3 \ ' ]
& sys. Uncertainties g bt e e | f\f\f o _:
S 1R 3 1 & -t ‘
%%"_ SN Bl b ] E._m*?; _ 1
S 104 N\ TN\ .
* Result from 62.4GeV, =L t°~ff 1 i@g , 18 _
e F -+ U 1 A E E E
39G¢V AU+AU haS been S\ 105+ *aw‘.‘ 4 ‘;9" 1 45 Ta-scaled pQCD I T,a-scaled pQCD
published. - S~ b I SRR T oo
10—8_ r Mg —5_\|?||\|||\|||\||||\|||\|||\||_|||!llII\|II\I|I\II|I\II|\III
PR I | Lo a |y | ] Lo loy 10
2 4 6 8 2 4 6 8 0o 05 1 15 2 25 05 1 15 2 25
p. [GeV/c] p. [GeV/c] P, [GeVie] P, [GeV/c]
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System-dependent direct photons

* Yields show a systematic trend against particle multiplicity.
* Temp. depends on p-ranges = manifestation of different emission sources?

R dn, dN,, e
p/d/He\+A fill this area Ty ( dn ) Phys.Rev.C 107 (2023) 2, 024914

L} o0 1400 l T 1 LI ll 1 1 1 L B | l 1 '6‘ [ T T T T TTT | I I I LI B | | 1 I I I I I | I
10E Direct (1.0 < P, <5.0 GVl g = S 3500 PH ENIX Au+Au ALICE Pb+Pb

=\ = PHENIX Au+Au 200 GeV - : O -
1\ e dein . u < = 300 ... + ________________ $ -
= 1tp+p e = = C .
= - = = - + .
P scaled by N, M 1o - 250 s 289 & 24 Mevle —
g F i 1= : :
T I el ~¥1 PHENIX AR 2001 E
107 i o Au+Au39GeV 33 - t} """"" %“i'?;{;'{w v/ -
= B / o Au+Au624GeV 13 150 T - evic E
103 L / « Au+Au200GeV |3 - -
= LD o Cu+Cu200GeV 3 100 -
E 7 3 : = o ]
= - - fit to published data C coo 0.4<p.<1.3GeVic .
107 ALICE E 501 U -
= a=111+002(stat)P2sys) ., Pb+Pb 2760 GeV 3 - em¢ 09< pT <2.1GeV/c ]
B LU lll Il 1 Ll L L.l ll ' 1 1 Ll Ll ll ' ] O— . L L . L1 | 2 L . L L1 I 3 L L n

10 102 10° 10 10
chh/dn | \'syy [GEV]
T‘:
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Distinguishing photon emission sources in A+A

* Photon flow helps distinguish photon

emission sources Talk: Michael Giles
* With highest statistics available at RHIC, the oo {10 Laomow
centrality binning are fined. [ puvhu, (e 200Gov | e
» YSNN = € ]
. . . . L 4 limi 1 i
* v, at high p; is consistent with 0 " B I Em—y T P
* Consistent with prompt photon contribution [ } 1 &% WL 1T 1y
0 Ll | o8 & rll) l Ll o} é 2 & 4 -
3 ] ) # ¥
30-40% 40-50% 50-60%
Hadron-gas Low pr Positive and sizable Positive and sizable 0.2 i 1
QGP Mid pr Positive and small Positive and small / EN : oo 1 | OOOO 0 % oft Q }
¢ | o
: o . ~ _ I 1 3 1
Primordial (jets)  High pr Z€ro 7ero - 0 £ g é Pl l é + + | ‘ 8 é Tl, % B
Jet-Brems. Mid pr Positive ? \ —| IIIIIIIIII T.%.T..:I....I....I}.n.%..:I....I....I...-I--
Jet-photon Mid pr Negative ? 0 5 10 15 0 5 10 15 0 5 10 15
conversion \ pT [GeV/c] pT [GeV/c] pT [GeV/c]
Magnetic field All pr Positive down to pr=0 Zero >
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Another region to look for photons

Schematic Dilepton Spectrum
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“direct photons” is from high p, low virtuality (Q?)

* Photonic contribution is also in high Q? (M=1-2GeV/c?),
low p; region (dileptons):

* Look for Mass slope, instead of p; slope

* Baseline for high mass dileptons (p+p) was obtained.
* Determining DDbar->ee and prompt pairs is a key.

6108 ,l‘,]Y,|IY,][”YYIIYHNIIHI]Y”‘,”E /610e§|11x|||||| llllllllllllllllllllllll IIIII_
e p+p, Vs = 200 GeV 12k p+p, 5 = 200 GeV :
g FG, . (Wi fior) S ~FGy-BG,, ) >ye'e 2
Q — w/o conversion rejection) 3 E e'e 3
D 408 W ENIY — FG.. ° (with conversion rejjectlon) - Q L ouYEN —emyere n—yee ]
§10° PHENIX —~[Go (i conver = 8wp PHENX ooee  —o-ree o
@ & prellmlnary  Cross Pairs (Sim) ] ® E, preliminary —¢—>e' € ¢~ ne'e 3
§ — Jet Pairs (Pythia8) 3 §1o3 e My —ete —y'—ele -
. T b E - i 3

i 10* T — e g Lt ]
e 3 100 4 R s -

Q. [ T _ o e t —+ 3
g%, s 4 £ F ks fT H. ]
~ C++H L+t 1 E ~o 10 = —
B1PE - ¢ = 5 E 3
£ t+ 4, 1 = E ]
S qop T T4 3 E
% - L —1—5 T [ ]
L e 107 g E

‘]0‘1 | | | I I W | L "\"”: 10—Zﬁ‘| A RS R F S NI R I A B L1 ||||:
0.5 1 15 2 25 3 45 4 245 0 0.5 1 1.5 2 25 3 s 5 4 45
Mee(GeV/c?) Meo(GeV/c?)
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Density (Quarkonia)
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Charmonia chemistry in A+A

* Charmonia was believed to be produced only in the initial state.
At high production rate of charms (like LHC), regeneration of J/{ was proposed.

* PHENIX J/{ shows the regeneration is not as significant at RHIC energies
» Stronger suppression at high-y, flow consistent with zero. 2 mostly from prompt

0.3

1.4 § ~ AutAu-Jp + X \[syy = 200 GeV

L | ® PHENIX Runl4, 10-60%, 1.2 < |y| < 2.2

m ALICE (Pb-Pb \s, =2.76 TeV), 2.5<y<4 global sys.=+ 12% | ® STAR, 10-40%, |y| <1 (PRL 111, 052301 (2013))
1.2 @ PHENIX (Au-Au s, = 200 GeV), 1.2<|y|<2.2  global sys.=+9.2% 0.2~ pp+pb — Jp + X Syy = 5.02 TeV
O PHENIX (Au-Au Sy, = 200 GeV), |y|<0.35 global sys.=+ 12% _ @ ALICE, 20— 40%, 2.5 < |y| < 4.4 (JHEP 10 (2020) 141)
C |, B
1 1 0.1— ® ¥
- )]
0.8 i + )
é - o_——-—m-?— ------ ————————————— [lﬁ —————————————————————

0.6 H ; %} @ m : p -
0.4 E 8 ® @ @ @ 0.4 = .
LN "PH:“ENIX ¢

’ C $ -0.2— {/\\ - ] Systematic Uncertainty

N B m O
o 11 1 1 I 11 1 1 l I Y | I 11 1 1 I 11 1 1 l 11 1 1 l I I | l 11 1 | : p re | I I n a ry
0 50 100 150 200 250 300 350 400 L | | | | | | | | |
| 1111 /I 1 I v I A B A 1111
(N1 0% 05 1 15 2 25 3 35 4 45 5

pr [GeV/c]
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Charmonia in small systems

* Charms are mostly produced at the initial state.
 Different radius for J/ and {(2S) = suppression is sensitive to the parton density.

 Similar patterns for J/y and {(2S) found at RHIC and LHC.
* Result is consistent with final state effects at backward rapidity.

M 2 | | | | o~ —
< PHENIX |5, =200 GeV  LHCb p+Pb |s =5 TeV PH-ZENIX

v 7
v(2S) @p+Au Vd+Au Mvy(QS) [ ../'
Jy Op+Au Vd+Au  ALICE p+Pb \s=5 TeV
1.5
Avy(2S) Al

037, 0747, 11T, 237,

PRC Editor’s o {

Y(3S) Y(25)

suggestion E:J 9 vus)
osk W + @ H e - S

Phys.Rev.C 105 (2022) 6, 064912
| | |

1Y

—4 -2 2 4
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Even smaller system (p+p)

]/ yield exhibits large dependence on local track multiplicity.
* Often attributed to multi-parton interactions

Talk: Sanghoon Lim

Jp->et +e”
N B 20" PHENIX: (s = 200GeV, 1.2 <y < 2.2
A Jo->ut+u (gl STAR: is =200 GeV, lyl <1
ALICE: \ 4 ALICE: s =13 TeV, lyl <0.9
Nen -+ ALICE: (s=13TeV, 25<y<4
16
z 14— N, nrange
- PHENIX: 1.2<n<2.4 [ﬂ
it S 2 sTAR: <1
STAR: Nen \I/ S 1ob ALICE: Il <1 i
\Y ~ m
\
L > m I~
z 8:— #
61 ® C
- +
4__ )] H
Neh C * T
¢ N - PH ENIX
PHENIX: 2 $ preliminary
n +s
Ohﬁ:*l. | | | 1 | | | 1 | | | 1 1 | 1 | 1 | 1 |
z 0 2 8 10

* N
N /<N_>
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Viscosity
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The PHENIX T-shirt R,, plot

Inclusive measurement of hadrons

3
PHENIX Au+Au, {s,, =200 GeV, 0-10% most central RAA = dp
L [ direct y (PRL109, 152302) § J/y 0-20% cent. (PRL98, 232301) Ncoll d30
2 B §7° (PRL101, 232301) # 0 0-20% cent. (PRC84, 044902) . ( o j
- B (PRC82, 011902) ¢ e (PRC84, 044905) O, p o
1.8 ¥ ¢ (PRC83, 024904) { K* (PRC88, 024906)

§ p (PRC88, 024906)
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Mass or baryon/meson matters? (¢)

* System size dependence of ¢ yields is seen in Au+Au, Cu+Au, and U+U collisions
* Rapidity dependence may shed light on the final effect to ¢.

PHYSICAL REV]EW C l[l'? '[IHQD? {2‘[!23}
q)—>K K, h‘]|-=:U 35

Talk: Uttam Acharya

F"HENIX ]
1.5¢ ] 3 ] Cu+Au |s,,, = 200 GeV
o~ C o = iy D}HM“EfY{EE]
EEELU_ ,\\11\1 Fi&( H_ 3: PH ENIX +£:-::-I.J|.| EE-:?*-: 1.2)
~ \ i‘ i - 1<p <5GeVic
l 251 + 15% Global Uncertainty
0-5‘ ’ - PRC,93,024904 (2016)
22-::;: [GeWc]«:SU : 2F
i | [a} i — -
- Cu+Au v Au+Au . Cu+Cu 'quN=2OG GeV - 15F I_L‘ Iﬁ
1_5_. U+U {s,=193 GeV (Glauber 1) ] T
5. E E T
Eﬂ_o \}m \}I*I = 05 Elfl
Ii E [}:uuuluu||||||||||||||||||||||||||||||||||
0.5F —_ 0 20 40 60 80 100 120 140 160 180 200
|::- [Gewc] >5.0 ] Moan
10 IRRL: T
Oct 12, 2023 (N_) PIC 2023 15
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|dentified hadrons in small systems

» wyield as a proxy of charged multiplicity

* Both K/m and pbar/x ratios are consistent over centralities in low pr.
* Small centrality dependence: Gradual hot medium production?

0055 r——————"—"—TF"——————— 1 ——— T
5 osk  P+AL 1yI<0.35, |sy, =200 GeV He+Au, |y|<0.35, |s,, =200 GeV 1
K*/m* K*/n ‘
0.45f oo + o 0-88% 1
® 0-72% ; ¢ 8 000 N ‘ ¢
0af W 020% ’ 3 A 2040% = 3
A 2040% v 40-60% &
.35F -72% 2 3+ ¢ 60-838% : ]
oo 7 40 :p+p K 045 T T T
0.3f S oab p+Al, |y|<0.35, \sy, =200 GeV 1 He+Au, |y|<0.35, |s,, =200 GeV
0.25f _/n' _/n'
0.35F P T P
0.2
b Bl
0.5 0:3 =1
B B SRS ASLaLE SEL e PPN 0.25} Hisscd g =
N E+AI, ly|<0.35, |s, =200 GeV :-(Ie+Au, ly|<0.35, |’y = 200 GeV ool i g g
I “In — u r
i 1 M
ot ® 0-72% o 0-88% 0.15F
0.4 20 : 3 =0-20%
1202_20/:,/ A 20-40% 0.1k u 0-20% m 0-20%
035} ° $ v 40-60% =5 v 40-72% v 40-60%
v 40-72% ¢ 60-88% ; 0.05F ® p+p
e 3 PP L i 1T, P lw e w g TR TR R T R e
0.25F : = 0.5 2 2 0.5 25
— p.(GeV/c) p.(GeV/c)
0.2F X
[ ]
0.15F .
0.1 L I B 1 L o L L 1 PR T T T
' 05 1 15 2 0.5 1 15 2 2.5
pT(GeV/c) pT(GeV/c)
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High pr ¥ in small systems (R, ,)

* Same suppression at high p;in centrals. Some enhancement in peripherals

* Ordering with system size NOT seen at high p;
* Potential bias in centrality determination? Final state effect?

Talk: Uttam Acharya

Bias in N_,, at high p; ?

Central Peripheral
o >
- o p+Al, 0-20% o p+Al, 40-60% L ¢ p+Al, 60-72%
O  p+Au, 0-20% PHENIX o  p+Au, 40-60% Enhancement [ © prAu, 60-84% Enhancement Y
O  d+Au, 0-20% ", Inl < 0.35 O d+Au, 40-60% O d+Au, 60-88% g
1.5 ) S = 200 Gev = & _R0O°L - ¢ 3
o ‘He+Au. 0-20% ' NN *He+Au, 40-60% He+Au, 60-88% N
' o
i ¢ % * ? * $ L a g $ ‘ O
--------------------- 17 RS SRR R 1 P LS SRS Ry [N
b 40 $ . i + Q
° I 0 N
0.5 Suppression - _ =
i v YieldAB o
I Ras(pr) = - N
. PH:-ENIX % (Neou) - Yield,, N
.l PN TN S S N TN S RN SR NN S S -l [T T TR TR N ST RN T SN S SN N -l [T SN TR TR N ST SN ST T N SN SN
0 10 20 0 10 20 0 10 20
P, [GeV/c] P, [GeV/c] P, [GeV/c]
. .. . I
Oct 12, 2023 o1C 2003 Note different physics in high and low pT!
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We trigger events by particle mutiplicities

* Note the energy conservation is a universal law and must exist in this small system
* Use of direct photons as an unbiased direct measure of the event activity

WA soft
\'{:ﬁ hard

| True central collisions

soft

-~ e
‘As |
e
e
\ V
|

Small forward activity

(Detected as peripheral)

Peripheral

0 20 40 60 80 100 120 140
BBC Charge (Au-going Direction)
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| PHENIX Au+Au, {s,, =200 GeV, 0-10% most central

— fdirect y (PRL109, 152302) § JAy 0-20% cent. (PRL98, 232301)
#7° (PRL101, 232301) §i © 0-20% cent. (PRC84, 044902)
in (PRC82, 011902) $ et (PRCB84, 044905)

— ¥ ¢ (PRC83, 024904) ¥ K* (PRC88, 024906)

§p (PRC88, 024906)
- -
- -

N

\

I T
[

- gy,
]
y

P P TR |
0 2 4 6 8 10 12 14 16 18 20
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Experimental measure of N

* Use electroweak probes (in our case photons) to directly measure N,
* No enhancement in peripheral. Suppression in most central collisions
* Energy loss of partons in QGP droplets? Or something else?

coll

dir
~
NEXP (5} — Y (PT)
N _l"l""""""'---|*coin—Ywdir(p)-
B A/ ' T
Lu, 1 I ; __________________________________ __ Central Peripheral
5 - 2 - ——
CL’ %0 9_ B + + = : Z, s::]u?:oq PHENIX : ; :iludfoi;o Enhancement | ;::,tf:; Enhancement
- ] : o -20 no’ hl <0.35 o +Au, 40-60% o +Au, 60-88%
m . B _ 5 e ::::\:_i(.);:)q-b Vs =200GeV | , ;;Af&?so% e fH;ATs?sm-s $
~ - R : |
L —v_‘ ] I o i * 0 E (é g $
0.8F PH:-“ENIX { % . & 1} .‘$L4|-4 s ”E S L1 B R %»-ﬁ-—-—{ln
N - - “ ’ i +
- — _ [ e 0
07_— d+Au V SNN = 200 Gev —] 05 Suppression - 1 Vield
- - ' PHENIX | R0 =G Yielay
L 75<p <18(3€V/C — 0. . Cl. R (P B SR R N B
0 6'— T — 0 10 20 0 10 20 10 20
. — P, [GeVic] P, [GeV/c] P, [GeVic)

27476 81012 14 16 18
NEXP

coll PIC 2023 19
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Heavy flavor into medium

* Heavy quarks are produced in the initial state.

* First-ever RHIC measurement of open heavy flavor
elliptic flow at forward rapidity

* Mass ordering is apparent

Hadron (e.g. Kaon or a charged pion) MulD
Muon

4

@ Charged hadron tracks shown stopping in Muon Arm absorber, last gap 0 of MulD
@ Heavy flavor muon tracks shown penetrating the full length of Muon Identifier

Oct 12, 2023 PIC 2023

« 0.25

Charged hadron elliptic flow

> T Y Onl<0.35 ch d had PRC92.034913
- PH“ENIX o |cnhlar ed hcac?rrfr? adron )
0ol preliminary s
" Au+Au 200 GeV
— -1.2>n>-2.0
0.5 D$ ﬁ %
0.1 @ ﬁ
- o®
B O
0.05— OO
L O
- O
0_ L1 1 | I | 11 1 I 1 I | 1 I | I I |
0 0.5 1 1.5 2 2.5 3 35 4
pt (GeV/c)
- Open Heavy Flavor Elliptic Flow
= B T~ _
" PH._ENIX O |n|<0.35 HF—>e (PRL98.172301)
0ol preliminary @ HF—u
” Au+Au 200 GeV
- 1.2>n>-2.0
0.15_—
0.1 @ﬁ @ $
0.05— Hﬁﬁgﬁ@ $ ﬁ H
0_||||||||||1||||||||||||||||||||||||||||
0 0.5 1 1.5 2 2.5 3 35 4

pt (GeV/c)
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Heavy flavor into medium

0.3
. ~ AutAu - JAp + X Spy = 200 GeV
"~ e PHENIX Runl4, 10— 60%, 1.2 < |y| < 2.2
. @ STAR, 10-40%, |y| <1 (PRL 111, 052301 (2013)) bor
0.2— pbipb — Jap + X sy = 5.02 TeV
e ALICE, 20—40%, 2.5 < |y| < 4.4 (JHEP 10 (2020) 141)
Y -
0.1 ®
: ID
=1 0.____ __________
01— TN
- Al
: "PH “ENIX
-0.2— I N\ |:] Systematic Uncertainty
D - pl I l l l y l I l l
_ ] [ Y o O I 0 N Y I G ) O [ (O I O (O Y () I O O IS I O I 6 O [ O Y o O S | :
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Events
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v, at different ZDCe event categorization

e T H |- Talk: Maya Shimomura
PALS ::nh ..“. . . . .
by | * With fixed ZDC bins, measure v, as a function of
/ I ' 1 multiplicity.
A::)A;Sat | Sy=200GeV * These v, seem to reflect different initial geometry
ni<0. —~ - with same multiplicity. o
PH “ENIX | * N, is different but multiplicity is the same.
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Data and analysis preservation

@ HEPData @ About @ Submission Help [JFile Formats ) Sign in

* 198/218 PHENIX papers on HEPData
° AS Of Oct 10' IMaxresultsw | Sortby~ | lZReverseorder ~ Showing10of 162 results

Date « o« . 2 5 >
) R EA N A i S a fra m ewo r- k Of a n a Iys i S gl'lllllllllllllllllll! Transverse single-spin asymmetry of midrapidity 7° and 7 mesons in p+Au and p+Al collisions at /5, = 200 GeV

2001 2023 The PHENIX collaboration Abdulameer, N.J. ; Acharya, U. ; Aidala, C. ; et al.

p re S e rvat i O n Phys.Rev.D 107 (2023) 112004, 2023.

Collaboration Reset [B Inspire Record 2641468 % DOI 10.17182/hepdata.139098

* Analysis environment (libraries, etc) are in BB ... s essremens o e gesinaymmeie 4 for et o et mesnsigt el i 55 = 0 GeV it

pseudorapidity range [n| <0.35 with the PHENIX detector at the Relativistic Heavy lon Collider. The asymmetries are consistent with zero, similar to those for midrapidity neutral pion...

container (Docker)

nucl-ex ED Figure 2 (a) Data from Figure 2 (a) of the 7¥ transverse single-spin asymmetry in /5NN = 200 GeV p'+Au and p'+Al collisions as a function of pr
hep-ex 67 Figure 2 (b)Data from Figure 2 (b) of the 7 transverse single-spin asymmetry in ,/Sxn = 200 GeV p'+Au and p'-+Al collisions as a function of pr.
nucl-th 1

.
* Workfl YAML . o o
O r OW I n rases Measurement of ¢-meson production in Cu+Auat , /s = 200 GeVand U+U at /5, = 193 GeV

transverse momentum 33

« 1ti¥ and direct y d+Au analyses S

midrapidity . Phys.Rev.C 107 (2023) 014907, 2023.

The PHENIX collaboration Abdulameer, N.J. ; Acharya, U. ; Aidala, C. ; et al.

.
I l I l p | e I I l e nte d [2 Inspire Record 2623245 % DOI 10.17182/hepdata.132483
Reactions The PHENIX experiment reports systematic measurements at the Relativistic Heavy lon Collider of ¢-meson production in asymmetric Cu-+Au collisions at , /8 yy=200 GeVand in U+U
collisions at , /5 =193 GeV. Measurements were performed via the ¢ — K+ K ~ decay channel at midrapidity [| < 0.35. Features of ¢-meson production measured in Cu-+Cu, Cu...
pp->CHARGED X 23
Au Au > CHARGED X o B8 14 data tables
d Au --> CHARGED X 10 Figure3ab Invariant transverse momentum spectra measured for ¢ mesons in (a) Cu+Au and (b) U+U collisions at /s =200 GeV at midrapidity

.
° We I CO m e to | a W It h P H E N IX d ata I Figure3cd Invariant transverse momentum spectra measured for ¢ mesons in () Cu+Au and (d) U+U collisions at /3 = 200 GeV at midrapidity. Data-to- Levy fit ratios.
] CM Energies (GeV)

Figure4  The ¢-meson nuclear modification factors R 4p measured as a function of pr in different centrality intervals of (a) to (d) Cu+Au collisions at 1/ =200 GeV and (e}
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Conclusions

* PHENIX continues many high impact analyses

Direct photon measurements are even more refined
» Systematic trend in yields and temperature were found
* Exploration is extended to high virtuality (Q?) region.

Charmonium production at RHIC is mostly at initial state
* Regeneration in A+A is not significant.
* Increase of charmonium in high multiplicity p+p events

Partons are dragged into medium both in A+A and central d+A collisions
* Suppression of high p; n°is visible in central d+Au collisions with “corrected” N

New event characterization is being pursued.

PHENIX data are available in various analysis frameworks
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Backup
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(23) to J/l.|J ratio
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g 00 PHENIX p+p \( $\n=200 GeV PH\>X</ENIX PHENIX p+p sw=200GeV pH-ZENIX (b)
v B PHENIX p+Au \s=200 GeV I PHENIX p+Au \sy,=200 GeV

0.05|- , i \ T
S -2.2 <y <-1.2, Inclusive 1.2 <y <22, Inclusive ../
Z O ALICE p+p \syn=7 TeV O ALICE p+p Vsyn=7 TeV
7 0.04- @ ALICE p+Pb \sy=8.16 TeV T @ ALICE p+Pb \s,=8.16 TeV -
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coll

o W(2s) to J/y ratios p+p at RHIC, LHC show no clear energy
dependence

Suggests final state effects at backward rapidity
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- N =
Red = Tracklets " (1.2<n<2.4) < »omreo
5- 5 L < J/W< .
Green = J/y (1.2<y<2.2) S N
Green — Jllp ('2-2<y<'1 -2) Il 12:—pp Vs =200 GeV
§10}N§h:1.2<n<2.4
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J/ll.’ -> II.+ + Il_ NN ( :_) ]/LI) -> u+ - u_ (e 8:_J/\|1 — p* u” subtracted
ch 61—
4
B - |
. Z > 2 Z _a_-_g;:i;_._ o — T+_
ST A R R R B
. Jy %jeld vs multiplicity s_iq_ni_ficantly reduced when ° 2 +© e 8 10
Looking at J/y and multiplicity in separate rapidity NG/<ND >, N /<N, >
windows ' ST a ‘ o
. Locﬁgir;_g _?t J/y and multiplicity in the same rapidity window but removing the p+ u— from the
multiplicity

« Implications for MPI picture
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Direct y in small systems

Bridging the gap

3 p+p — 1 +X P+AU = v 4X A ; p+AU = v+ X 10°
g 1 = 200 GeV 1 By = 200 GeV. 1By (B, = 200 GeV PIdA) +p(A) =, +X Ty, = a=125
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AT \\\ A O pop. V2 = 200 GeV 1
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p, [GeVic] p, [GeVic] p, [GeVic] 10 dN/dn |':0°2 1
Onset of QGP?
s, 2
V. Doomra (Stony Brook University) 19 PH . EN'X
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Direct photons to the rescue

* Unbiased probe

ydir
dir YAB (pT)

sy =200 GeV
e %
RAB (pT) -

Au+Au, 0-92%

ydir ~ 1

~ eota .i ° Q_i
Ncoll ) ypp (pT) = L

direct yR,,

(@)

Sy =200 GeV *

. i i i Au+Au, 0-5%
The ratio of direct photon yields can ctetid o g

direct yR,,
000D monn OOOO —nmmn 0000 Ammn
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be used as a measure of N,,;: !
ydir (b) ' ' ‘ ' ; ¢ ' { ;
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Coll dir
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