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STAR recent publications

® 2023: 21 published and accepted
* 6 PRL, 8 PRC, 4 PLB, 2 Sci/Nat, 1 JHEP
* 100" STAR PRL published!

® 2024: 19 papers published and accepted
* 1PRL, 9PRC, 4 PLB, 1 PRD, 2 Nat/Sci,1 PRX, 1 PRR

* Well distributed across all PWGs:
ColdQCD (2), CF (2), FCV (7), HP (2), LFSUPC (6)

Papers in journal review: 8

® in collaboration review: 3
® in preparation for collaboration review: 20

Active GPCs: 31
steady flux of analyses requesting “preview’
status

® 26 since March 2024

)

> Awarded PhDs (2023-2024): 31
* Totals: 321 PhD and 22 MS theses
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STAR'’s Strategy for Data Preservation

Past Efforts Efforts in preparation:

AW STAR analyses accompanied with a STAR Note, duly reviewed.
All papers uploaded with comments and revisions; same for all

* documentation preservation:

presentations since early 2000s * transition STAR’s old Drupal server (v6) to a newer version (v9+)

* Web service virtualized/containerized to enable easy migration to * take advantage of BNL's resources for common preservation efforts
facility-based support » careful since STAR is still very active (e.g. detector operations)
sl?ear?etl)'gse snapshots demonstrated to work off-site in lieu of . software sustainability:

- Container-based workflows validated * transition STAR’s ROOT 5.34 environment to ROOT6
« Mustafa etal., JPCS 898 (2017) 082023 * allowSTAR production & analyses to take advantage of latest libraries
* allowincremental changes in software stack to easier integrate with

Rece nt EffO rtS common preservation efforts

* integrate HEPdata submission in STAR’s publication workflow  Next steps:
* used STAR’s shift-credit mechanism

* create “buy-in”: engage whole collaboration
* use shift-credit mechanism

* move STAR software repository to GitHub
* useindustry standards

* keep documentation of developments/updates close to code « improve workflow documentation (calibrations, analyses, etc)
* automatic generation of software containers

* virtualization of OS and STAR libraries: run anywhere, anytime * lookfor commonalities with other BNL collaborations

* documentinternal GPC discussions * seeking strong support from BNL

* next: enabling collaboration access to these dedicated and
archived mailing lists
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STAR Data Analysis Map

* Existing Analysis Map has been regularly |
updated as institutes join and e
(preliminary) results are released [

* published/preliminary/underway/

* Comprehensive review of Analysis Map
* Spring/Summer’24 e
* 83% positive response rate

STAR Analysis Map

* STAR Note 837 »

vy Woples . Uples, New York {797
" Eimrer ety ol K e, Hrmbackg . 055
! P ey
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* Prmp wive, J B
. RINEN Nishina Crnter for Aorefermbor - Basrd S drrie . Wordin, Sasdamen S8 ] (0] 88
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| _.-
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https://drupal.star.bnl.gov/STAR/starnotes/public/SN0837

Physics Highlights

Focus on recently published papers

* DOE NP Highlights

* BES Phase-2 net-proton higher moments paper
 Selection of published papers from all five PWGs
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DOE Office of Science NP Highlights --cictante--

December 6, 2022 March 22,2023 March 24,2023 April 7, 2023

o
AN T V.
Sgientists Narrow the Anchor Roint New Type of Entanglement Lets Signs of Gluon Saturation Emerge New Findings on the Flow of
ina Quantum Chromodynamics Scientists ‘See’ Inside Nuclei from Particle Collisions Particles in Heavy lon Collisions
Critical Point Search
May 5, 2023 June 5, 2023 June 15, 2023 August 21, 2023 May 17, 2024

STAR Physicists Track Sequential New Insights into How Strange Matter STAR Sees a Magnetic Imprinton

Surprising Preference in o ¢ itch’
& el Interacts with Ordinary Matter Deconfined Nuclear Matter

Particle Spin Alignment for Quark-Gluon Plasma ‘Melting’ of Upsilons
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https://www.energy.gov/science/np/articles/scientists-narrow-anchor-point-quantum-chromodynamics-critical-point-search
https://www.energy.gov/science/np/articles/new-type-entanglement-lets-scientists-see-inside-nuclei
https://www.energy.gov/science/np/articles/signs-gluon-saturation-emerge-particle-collisions
https://www.energy.gov/science/np/articles/new-findings-flow-particles-heavy-ion-collisions
https://www.energy.gov/science/np/articles/surprising-preference-particle-spin-alignment
https://www.energy.gov/science/np/articles/low-energy-switch-quark-gluon-plasma
https://www.energy.gov/science/np/articles/star-physicists-track-sequential-melting-upsilons
https://www.energy.gov/science/np/articles/new-insights-how-strange-matter-interacts-ordinary-matter
https://www.energy.gov/science/np/articles/star-sees-magnetic-imprint-deconfined-nuclear-matter

BES Phase-2: net-proton higher moment

{§fantipmtun

. Net-proton cumulant ratios factorial cumulant ratios
 Collider datafrom 7.7 -27 GeV Foer,  STAR s STAR
y BES-I | o AL T
d 150<UB<400 MeV 5__ -BES-I [,}_ L - '-’g’t}' ® -
.. V1 g o 000 ° -
* Precision results on proton " ceoese ® 0L | gl & ecsu o )
cumulants and factorial cumulants st § ks o ke cotems
© {2) C,/C, net i <0.5 - Ky {anti-} proton, I < 0.5
« from BES-Il with greatly improved g 4y ez00ve - § oosl- Gog OcPreooe -
statistical and systematic uncertainties g [ **°», 1a [ ?#& ; 8 '
 Reduction factors in uncertainties on 0- 3 L T _%
5% C,/C, (BES 1 vs BES 2) - — & [
T (3) C/C, T 05 (3) 5 r -
7.7 GeV 19.6 GeV t—_ e — S
| stat. error Sys. error ‘stat. error SVS. error I +. 3 c{) Eé _¢_ 0.25} +¢ | Q']\;
05 8 eon y ot @ o 0 — —
47 | 32 [ 45| 4 TP - JU A 3
o - -0.25} 1
» Very interesting trends observed Octsion Erovgy o O] Coliion Energy {os (G6V)
as a function of collision energy STAR: CPOD’24, SQM’24
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Light Flavor Spectra & UPC

Measurements of dielectron production in Au+Au Collisions at v syy= 27, 39, and 62.4 GeV, PRC 107 (2023) L061901

Beam Energy Dependence of Triton Production and Yield Ratio (N;N,/N42) in Au+Au Collisions at RHIC, PRL 130 (2023) 202301

KO production in Au+Au collisions at JSNN =7.7,11.5,14.5,19.6, 27 and 39 GeV from RHIC beam energy scan, PRC 107 (2023) 034907
Tomography of Ultra-relativistic Nuclei with Polarized Photon-gluon Collisions, Sci. Adv. 9 (2023) 3903

Pion, kaon, and (anti)proton production in U+U collisions v/ syy = 193GeV measured with the STAR detector, PRC 107 (2023) 24901

Observation of strong nuclear suppression in exclusive J/{ photoproduction in Au+Au ultra-peripheral collisions at RHIC, PRL 133
(2024) 52301

Observation of the Antimatter Hypernucleus %ITI, Nature 632 (2024) 1026
Exclusive J/Y, Y(2S), and e*e- pair production in Au+Au ultra-peripheral collisions at RHIC, PRC 110 (2024) 14911

Results on Elastic Cross Sections in Proton-Proton Collisions at ¥/'s =510 GeV with the STAR Detector at RHIC, PLB 852 (2024)
138601
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New Heaviest Exotic Antimatter Nucleus

5 — ] a4
Nature 632 (2024) 1026 — ‘He AT | = R
. . © . T S T
* STAR: a history of antimatter searches > a4 He t - 3 20f s
: : - S - Bost
e antimatter hypertriton /—S;H @ 2 - 2ok
: 1] 18 E “e—d-1 (ALICE 2015)
Science 328 (2010) 58 =48 PO e , | |
. . . e L 0.002 0.001 Q 0.001 0.002
* antihelium-4 (anti-alpha) *He o o WML s
Nature 473 (2011) 353 Discovery year Aot This work
» Study matter-antimatter asymmetry through discovery of new - :T';E'E%Eg
antimatter particles; test CPT invariance U Al e
H Ll T . 1
* mass difference between /%H and XH , and between 3He and 3He — EEE}%L
» Nature Phys. 16 (2020) 409 TP R PRL(Z0Z)
- lifetime differences between >H and ;H and between ;H and {H g SCience(z010)
> first observation of 15.6 ;H candidates (estimate background count 6.4) A o EEERE L i o
> no significant difference between lifetimes —_— e
e A NPA(1992)
. 3H —i— NPB(1873)
* next step: study mass differences § i o 1
2022 SCGSR Award, Emily Duckworth (Kent) P . PR(1964)
d1 PL(2015)
i PRIC(1998)
. JPG(1992)
| i |, Ne(j9es)

0 100 200 300 400 500 GO0
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Observation of large nuclear suppression in
J/Q photoproduction in ultra-peripheral Au+Au

PRL 133 (2024) 052301
PRC 110 (2024) 014911
* Observed in both coherent and incoherent o x=M WG, STAR
UPC collisions B L A A
e Incoherent nuclear suppression via J/{ b s ¥ o
photoproduction © [, CoCw subsicture COC w. substuscture ]
measured by STAR for the first time % 1 ¢ CGC wfo substructure | CGC wio substructure
» indicates a stronger modification than its 5 | | _ 1 Kinematic mit
coherent counterpart é 20 : 0
E%- | l
e sensitive experimental probe toboundvs  §°%°] 1 1
free nucleon and its implication to the Cold 2 i
Nuclear Matter effect.
D_' | IR U T NN TN TN TN T [N TR TN T A SN N N M N N MY
15 20 25 30 35
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Top view

Elastic Cross Sections in pp Rl g Fi

DO

158 m

collisions at 510 GeV oy

ij W d Hmll’l L
PLB 852 (2024) 138601 e T Y B

* Precise pp elastic differential cross section for in
510 GeV collisions

* 0.23<]t|<0.67 GeV? hadronic term can be described = [ .
as i = Ae‘B(t)|t| = YT ndf 22.7/18

dt 8 10 = .; 2110%11J_r+2§.; E

* STARfound B ~ constant in pp at 200GeV 3 F B, 100 23

- PLB 808 (2020)135663 E [ ﬁ:dc 81219 |

* theory allows B to be non-constant 2 e dt = 0.462:£0.00Tmb - —

T ]

* First measurement in this range, below LHC
energies for which a non-constant behavior of B(t) 10
is observed

* Only measurement between ISR and LHC showing
non-constant behavior 102

* Comparison with phenomenological model
predictions in good agreement, esp. |t|<0.4GeV?
 maximum Odderon amplitude (FMQO), 2-channel

eikonal model (KMR), and 3-component
Pomeron/Odderon (PPP)

e pp STAR510 GeV

— fit Ae®OM

a N w
]

R \/\'/ e

(data-fit)/error
o

| I TR B
25 0.3 035 04 045 0.5 0.55 016 0.65
It [GeV?]

D_IEI!I!I
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Flow, Chirality, and Vorticity (1)

Observation of Global Spin Alignment of ¢ and K Vector Mesons in Nuclear Collisions, Nature 614 (2023) 244
Collision-system and beam-energy dependence of anisotropic flow fluctuations, PRL 129 (2022) 252301
Observation of Directed Flow of Hypernuclei 3H, and 4H, in Vs = 3 GeV Au+Au Collisions at RHIC, PRL 130 (2023) 212301

Measurements of the elliptic and triangular azimuthal anisotropies in central 3He+Au, d+Au and p+Au collisions at vsyy =
200 GeV, PRL 130 (2023) 242301

yperon polarization alon%the beam direction relative to the second and third harmonic event planes in isobar collisions at
Syn = 200 GeV, PRL 131 (2023) 202301

Beam energy dependence of the linear and mode-coupled flow harmonics in Au+Au collisions, PLB 839 (2023) 137755

Search for the Chiral Magnetic Effect in Au+Au collisions at v/ sy = 27 GeV with the STAR forward Event Plane Detectors, PLB
839 (2023) 137779

Azimuthal anisotropy measurement of (multi)strange hadrons in Au+Au collisions at /sy = 54.4 GeV, PRC 107 (2023) 24912
Search for the chiral magnetic wave using anisotropic flow of identified particles at RHIC, PRC 108 (2023) 14908
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Flow, Chirality, and Vorticity (2)

Event-by-event correlations between A (anti-A) h peron lobalgolarlzatlon and handedness with charged hadron azimuthal
separation in Au+Au collisions at SNN— 27 Ge m STAR, PRC 108 (2023) 14909

Global polarization of A and anti-A hyperons in Au+Au collisions at Vs, = 19.6 and 27 GeV, PRC 108 (2023) 14910

Estimate of Background Baseline and Upper Limit on the Chiral Magnetic Effect in Isobar Collisions at v/ sy =200 GeV at the
Relativistic Heavy-lon Collider, PRC 110 (2024) 14905

Upper limit on the chiral magnetic effect in isobar collisions at the Relativistic Heavy-lon Collider, PRR 6 (2024) 32005

Estimate of background baseline and upper limit on the chiral magnetic effect in isobar collisions at V sy, = 200 GeV at the
BNL Relativistic Heavy lon Collider, PR 110 (2024) 014905

Observation of the electromagnetic field effect via charge-dependent directed flow in heavy-ion collisions at the
Relativistic Heavy-lon Collider, PRX 14 (2024) 11028

Reaction plane correlated triangular flow in Au+Au collisions at JSNN =3 GeV, PRC 109 (2024) 44914
Imaging shapes of atomic nuclei in high-energy nuclear collisions, accepted by Nature (published online Nov.6)
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Background baseline estimates and upper
limit on the chiral magnetic effect

PRR 6 (2024) 32005
PRC 110 (2024) 14905

* Post-blind analysis of isobar data,
estimating contributions from nonflow

Ay Jv,) U

correlationsto ¥ = &Y/ )Zr

(Ay/v2) : 4

> FindS upper limit On the CME fraCtion Of OSY(HE}[ );F'ECTPCEB‘ 112 2}|§PECTPC§3 112 2}gEETF'C (GY112Jlr )gEETF'C
~10% at 95% confidence level

1.02 | STAR Isobar post-blind analysis, Vsyn = 200 GeV, Ru+Ru/ Zr+Zr, 20-50%
[M. Abdallah et al. (STAR), Phys. Rev. C 105 (2022) 014901]

02STAR & FIIING |

_ Isobar, |s, = 200 GeV, 20-50%
” 95% confidence level
- assuming 5B%/B?=15%

- 11.5% o ]
T 10 s5%

upper limit
o
o
|

©
-—

-----

Ru
fCME

o

o

o
l
|

Zf

Q‘L
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|dentified particle charge-dependent

directed flow v,

ol

«‘t__&‘l‘

Faraday induction and

PRX 14 (2024) 11028

Transported-quark effect:
positive charge-dependent v, slope

| — IEBE-VISHNU + EM-Fleld
p, > 0.4 GeVic, p <2 GaVic

| (b) 200 GeV Ru+Ru and Zr+Zr

A K- K'.pT:»n-.z GeVic, p< 1.6 GaVic
® = - T, p_> 0.2 GeVic, p < 1.6 GeVic

(c) 27 GeV Au+Au
0.2

L

_nu-li II 11 II 11

40

1“|/7/242‘J

G0
Centrality (%)

B 0

,;mmhjatuﬁ NPP 3624 P&& IST,&?([;—I,;gnﬁgms

Faraday + Coulomb:
negative charge-dependent v, slope

Coulomb effect Hall effect
quark gluon plasma
\\H &Nkﬂ fragmen
» v <0 v >0
>
éz‘ ® B
x
v o
Faraday induction and Eiall etk
Coulomb effect
=] ==

Results in central collisions can be
explained by transported quark effect.

Results in peripheral collisions reveal the
contributions from the Faraday induction
and Coulomb effect for the first time in
heavy-ion collisions.
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Triangular flow measurements
in Au+Au at v/ sy, = 3 GeV

PRC 109 (2024) 44914

* Lowest energy in the STAR Beam Energy Scan
\{F{%}for ", K*, p vs. centrality, rapidity, and
P

. 0,02

* v4{W,} correlated with reaction plane = [ Awa “vﬁia-ti“civ xr ]
= - Ve <3 1
e Comparison with HADES /sy =2.4 GeV ~ °°} STAR i
* Considerable differences (5x) in slope S P W, &
) Of WL r ’ & %_ 1
* Further studies needed to better understand R RE I H 5 T A s civixT |
physical drivers of this discrepancy _00ik "e 1 008 RSO 3
: : : : s . ] 006 4 <p, <16 GaVe ;
* Extensive comparison with several models P T oo ™
* AMPT, RQMD, SMASH, JAM Tt Themeprcscee 1 ool 1 i [ 3
. . . . [ e p, 04 =p_ <2.0GeVie ] OF§f—————4——F——t——%
* suggests medium is not in a partonic state 0,03 —— 0 oaat || # it i
« Larger 3GeV data set (5x) will help improve K- Conmiy 8 0 04 { 3
results oot . :
* will also include forward PID (eTOF) P .. 35

1 " 1 L N
0 10 20 30 40 30 60

Centrality (%)
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Imaging shapes of atomic nuclel

* Use collective flow to assist nuclear shape

imaging at high energies
* capture fast snapshot of nucleon spatial distributions

238U measurements consistent with prior low-
energy experiments

. coz‘ﬂpare highly prolate shape of 238U with mildly oblate

» First indication of a smallrigid triaxial component in
deformation of 238U
* Consistent with expectations from Otsuka, et al.
(2303.11299)

New tool that can be especially effective for
discerning shape differences between isobar(-like)
pairs
* Odd-mass (N or Z) nuclei
* when compared to neighboring even-even nuclei
* Octupole and hexadecapole deformations
* Through measurements of high-order flow
etc. ...

But also, help explain mechanisms of QGP initial
condition formation.

Profase-dotormed nuckeus

3 % 107* attoseconds

quantum fluctuations in onentabons . E NJid =1
« 2
‘ ‘ 8" — 0.307 MeV
ar 0.148 MoV
time scale: = > J/h ~ 107 < 10 fm /¢ cohehent supemosition of ~ 0045 MeV

QN

wavetunchions probed M low-enengy
fotabonal band of U

d o 1 q é
(,‘ o W
body-body i Z/TTANN
o(:nhqumlmn [ I o8 i | )
. wye V3
boosted 1o pressure-driven panichzation and
\ relativistic spoed I'2 100 hydrodynamic expansion treestreamsng

“¢- @o

conlvgunbon
5 “" ., e m
N gl gl ¥3
time scales: = ~ 2Ry /T ~ 0.1 fm /¢ r ~ 10 fm /< r ~ 10* frn /¢

exposure expansion detection

Accepted by Nature
doi: 10.1038/541586-024-08097-2
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Correlations & Fluctuations

Observation of Global Spin Alignment of phi and K™ Vector Mesons in Nuclear Collisions, Nature 614 (2023) 244

Beam Energy Dependence of Fifth and Sixth-Order Net-proton Number Fluctuations in Au+Au Collisions at RHIC, PRL 130
(2023) 82301

Higher-order cumulants and correlation functions of proton multiplicity distributions in v/ sy = 3 GeV Au+Au collisions at
the RHIC STAR experiment, PRC 107 (2023) 24908

Energy Dependence of Intermittency for Charged Particle in Au+Au at RHIC, PLB 845 (2023) 138165

Measurements of charged-particle multiplicity dependence of higher-order net-proton cumulants in p+p collisions
at /s= 200 GeV from STAR at RHIC, PLB 857 (2024) 138966

Collision-energy Dependence of Deuteron Cumulants and Proton-deuteron Correlations in Au+Au collisions at
RHIC, PLB 855 (2024) 138560
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Net-proton Cumulants in pp at y/s=200 GeV

* First measurement of higher-order cumulants T @66 Jo2sf®1 S, m 200 GaY coliaions
¢ Cz/C1, Cs/Cz, C4/C2, C5/C1’ and CG/CZ 10-_ 102 gldioplnfﬂ 2.0 GeVic
 C,/C,, C;/C,, Cs/C,decrease between pp and AuAu . o Jo1sE Oeemgggg b ot @V

* PYTHIA fails to reproduce multiplicity dependence and 2 6f ecesessesege | O PYTHIAS
hierarchy X a4 joost 4 | Skellam
s "fece, 1 %acyc, 1"%Fece,
e Lattice QCD prec!icts negative values for C5/C1, § T %%cceeceses | . 1 I
Cs/C, for themalized nuclear matter 05f [ TR TR R ]
* butuncertainties too large at high multiplicities oF o "4 + °F R
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
- - _ CGharged Particle Multiplicity, m'™C
"5 c/c, 1 2t mycye, 1 ,L ©cy/c, ]
'.g 1= ® e, e 1k - . 1+ <eane i
& .l — - o 'ﬁ"“'dh{ . | of =% . -
= oS g ™~ , Y
§ o} rT IRt T || | | 2t ! PLB 857 (2024) 138966
= Met-protons in 200 GeV collisions | T
S —0._51_' lyl <0.5,0.4 <p <20 GeVic ] —-z: ;i:efagm N : _4: _fg‘élgm :
0 oo 0 oo 0 “100

Charged Particle Multiplicity, m::':

11/7/24 BNL NPP 2024 PAC - STAR Highlights
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BES: deuteron cumulants

* First measurement of cumulants, up to 4" 12f A.ﬁgu Collisions  (a) 'Kdﬁz Tt erap (b)So, 119
order - ° + ‘
° - 1 . o - CUTTOUEY
BES Phase.1 data | +,¢:1 8-%- i + [ . —l
» Cumulant ratios favor CE over a GCE in osl Deuteron(y] < 0.5) - 460
thermal models + d: 0.4 <p /2 <2.0 GeVic|| ®05%  ligs
* CE explicitly conserves B number o6l | a 70-80%
* Anti-correlation between p and d numbers  1.02f :ﬁw b 04 < p <20 GeVic 'Cr-;; 1004
(negative correlation coefficients) f}%{: : (d) g:,g;d {0.02
SITIRENAY -
1F [% ::I_"B-E-—% [:] .‘DD-D'"'EI‘E"I"' .....__-:__,___a__ﬂ
. . - . {-0.02
** BES Phase-2 data (incl. FXT) will allow for 098} +/ thermal F1em ] Po
more differential studies ¢ ®  —SmeleCoales. 4004
0.96 F GCE [|CE 1l o []UrQMD+Coales. 1 006
5 10 20 50 100 2005 10 20 _ 50 100 200

Collision Energy |s,,, (GeV)

PLB 855 (2024) 138560
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Hard Probes

Elliptic Flow of Heavy-Flavor Decay Electrons in Au+Au Collisions at v'syy= 27 and 54.4 GeV at RHIC, PLB 844 (2023) 138071
Measurement of electrons from open heavy-flavor hadron decays in Au+Au collisions at /sy, = 200 GeV, JHEP 176 (2023) 2023
Measurement of sequential Upsilon suppression in Au+Au collisions at /sy, = 200 GeV, PRL 130 (2023) 112301

Event activity correlations and jet measurements in p+Au collisions at at v/sy, =200 GeV, PRC 110 (2024) 44908

Jet-hadron correlations with respect to the event plane in at v/ sy =200 GeV Au+Au collisions in STAR, PRC 109 (2024)
44909
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Event activity correlations in p+Au

Event activity (EA) from -5<n<-3.4 (Au-going direction)

Correlations between EA and particles produced in [n|< 1
» Study correlations with soft and hard-scale production

Soft-scale:
* at low-EA, n®" comparable to pp

monotonic increase with increasing EA

Hard-scale:

high-p; particle production inversely related to EA
no presence of jet quenchingin top-30% EA p+Au

~ -
25 16 STAR v
G514 [ PHAU S\n=200 GeV ¢ . N
12 v .. .A o
E L yEEeett e
08 Fxy e’ —v— HT £/” <[4, 8) GeV
o6 E & —=— HT E{° <[8,12) GeV
0.4 E —a— HT E}® £[12,30) GeV
0.2 SRV p+P MB with pch 'eade 5, 7) GeVic
0 10000 20000 30000 40000 50000 60000
11/7/24 EAgsc CARCHmRAD24 PAC

2 O Mi Bi
é @ 10°* inumum Bias
o|<C ——— High Tower + E;~ > 4 GeV
ZW |
< 10 < <
2 L LLI
— 210° [ <
5 = S, STAR
P Q =
107 & o T . p+Au s, =200 GeV
10—3 I 1 f 1 1 1
0 10000 20000 30000 40000 50000 60000
EABBC (ZADCchannels)

PRC 110 (2024) 044908

g2° Low-EA High-EA
Zle [ STAR ow: 1on-
ol | p+Au \’s = 200 GeV < . -09<UEn<-03
e trig
2- E; > 4 GeV L <+ -03<UEn<03
F;'t' T %_5 0.4 jets e % 03<UEn<0.9
e % STAR |, =200 GeV p+p MB
B °
150 . .
B +
- 3 +x ~
— x
1_
B (o]
i o8 g s
B ks
0.5 * *
10-15 15-20 20-30 pled
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Jet-hadron correlation with respect to event plane’

M easure yle l_d S an d W| dth S | Nt h ree Categorl e @ In-plane (b) Mid-plane (©  Out-of-plane (@ All combined angles

. . . 0.6 1.5< Py aesoc <2.0 GeY Au-Au V5p = 200 GeV, 20-50% [ Pk o E'"'Z::‘ o >20Gev[ Scale Uncertainty 6.0%
based on the angle between the trigger jetan g i <os Sl B g Boorasure
— T, jet , X
the event plane: D04
e Less than /6 (in-plane) D o2}
* Between 11/6 and /3 (mid-plane) g . |
—
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For near-side and away-side yields and widths:
» no dependence on orientation of the jet axis with respect to the event
plane is seen within the uncertainties in the kinematic region studied
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Cold QCD

Longitudinal and transverse spin transfer to Lambda and anti-Lambda hyperons in polarized p+p collisions at s =
200 GeV, PRD 109 (2024) 12004

Measurements of unpolarized cross section and transverse single spin asymmetry of Z°in 500/510 GeV p+p
collisions, PLB 854 (2024) 138715
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Longitudinal and transverse spin transferto &
Lambda and anti-Lambda hyperons PRD 109 (2024) 12004

[ STAR I STAR

:p+p—)A+X 5=200GeV,0<n _ <12 - pt+p — AT+ X, {5=200GeV
* Improved measurements with 2x more statistics oosf- @ =0T pE s Gy 1T 0osf- A«);;"jf””a“z |
. . 1 ,p > e
« Run-15 pp at v/s=200 GeV, 52 pb' sampled luminosity g o—-ﬂ----%---»ﬁﬁ---% --------------- @ -------- e E [EJ i
. . . () < PR R PR =« 1k QU v - SR - 111 SR
* past publications in 2009 and 2018 00F 4 p 015 o a 2008 @ 4&1 $ Sor-Hiy @ @
* Longitudinal transfer D, ,: sensitive to s /5 helicity e 00 e @) PR
distribution through pofarlzed fragmentation v o<y <12 [ eRaiseRo (g

1 2 3 4 5 6 7 8

fu nCtlonS 0-05:— e K 2009 +2015
» Good agreement with theory predictions $ o
* Except for extreme assumption of quark flavor _ i -
independent FFs (scenario 3) - o [ gty T WE@ _______ % ........

- - S 0F ‘ i .

i
* Transverse transfer Dy transversely polarized p |

= A2012+2015 O<np K <1.2
o — A(A)
005 * A2012+2015

JE——

beams provide a natural connection to transversity . Fo oS TS A S
distributions F bwalRe oo gl
» Consistency with theory predictions R @ [
1 2 3 4 5 6 7 [ = A2012+2015 12<r,'0(<0

* Uncertainties at high pT still large

n 005 * A2012+2015
0.0 = A2009+2015 -1.2<;qM7‘_)<0 aadt

o A 2009 +2015

* First measurements of D,; and D;rvs z i + to' - N S
. . . - r Q O [t R s
* z=fractional moment of jet carried by the A/A hyperons < oyt ssboggorbnn _ Yool +
* direct probe of the polarized FFs 005~ + 05|
oaF © 09
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Transverse single spin asymmetry of Z°

e Combined data sets of 2011, 2012, 2013, and 2017

« P+pat+y/s=500and510GeV
* 2017: 14x integrated luminosity 2011

>(§Total ) Cross sections provide stringent test of the energy

ependence of PDFs

« Z9 TSSA sensitive to one of the polarized TMDs
* the Sivers function

A\ predicted to have the opposite signinp+p->W [Z + X

* based on the non-universalitg property of the Sivers function between

DY/Z/W production and SIDI

» Results can accommodate non-universality
* but no conclusive verification

* Inclusive based on 2017 data only (340 pb)

* expect substantial improvements with 2022 data (400 pb-)
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PLB 854 (2024) 138715
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Summary

* STAR continues to be very productive
* expect 2024 to be the third year with 20+ publications
* journal portfolio expanded to include Physical Review X, Physical Review
Research, Science Advances
* Many more papers in the pipeline
* record number of internal previews (precursor to GPC formation)

* large number of active GPCs
* substantial fraction of STAR collaborators are involved in the publication process

* Strategy developed for Data Preservation
* must include efforts that include software and analysis workflows
* must come with strong support from BNL
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