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RBRC and Nuclear Theory at BNL

 Major scientific impact across theory, phenomenology, experiment: RBRC
helped build the theory community and conceptual foundations that have
shaped the RHIC heavy-ion program for more than two decades

e Joined BNL Nuclear Theory Group and RBRC in 2018 (RBRC Fellow
2018-2023) - Current and former NT/RBRC fellows:
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Yoshitaka Hatta

Farid Salazar Raju Venugopalan YMT
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pp Vs =5.02 TeV
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Strengthening Theory-Experiment Collaboration
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ALICE

pp Vs =5.02 TeV

Charged-particle anti-k; jets = —————
R=04 | ,Ijetl < 0.5 Pr leading T PT.subleading

60 < p°"**' < 80 GeV/c e
T g Ay- + Ag~
® Dynamical grooming: : ) 4

R,
m Dynamical grooming: R R 1)():( 3()
¢ Dynamical grooming: : - ','”‘f"‘. ’1(,.,.,’
Syst. uncertainty . 50% — 60%
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Shaping the Theory Foundations of RHIC
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Shaping the Theory Foundations of RHIC

e Strong theory—experiment connections
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Anomalous diffusion in QCD matter
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Shaping the Theory Foundations of RHIC

e Strong theory—experiment connections
* Heavy-ion phenomenology
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Shaping the Theory Foundations of RHIC

e Strong theory—experiment connections
 Heavy-ion phenomenology
» Lattice QCD and computing
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Shaping the Theory Foundations of RHIC

e Strong theory—experiment connections
* Heavy-ion phenomenology

g L ” 5
- 7 ” 44 WY e
_ £ \ 2
. AN 7 . I )) N
| 3 . " '7.‘ - B
| S ’ 2z - L 3
R & — \
! - — :}‘ [ A 2
f = ’ - — &= ‘ AN )
“‘ - — - S N ¥ ‘.
- il [N N\
\ - - o _—
\ ’ RN
\ L W, - / -
z, 22 N VI R . S A )
b . = v TR\ “"\
- - .
o 4 — ~ A T'
) ’ 5
; ‘ : ¢ 24
- o 3 1 . A
. o«
-
3

|
/

» Lattice QCD and computing
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o Saturation physics / small-x QCD
Superdiffusion (pf) ~ L% a > 1
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Shaping the Theory Foundations of RHIC

e Strong theory—experiment connections
 Heavy-ion phenomenology
» Lattice QCD and computing

o Saturation physics / small-x QCD
® and QGP dynam|CS Superdiffusion <pJ2_> ~L% a>1
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Transformative for Early-Career Scientists

 RBRC provided:
» Scientific independence

* |Long-term collaborations compsnc o

lzubuchi, BNL

Meinel, U of Arizona
Neil, U of Colorado
Orginos, William & Mary
Petreczky, BNL

Tiburzi, CCNY

* Direct integration into the RHIC program Kk

* | eadership opportunities through workshops and initiatives

Theory Group
Bass, Duke U

Dumitry, Baruch

Hatta, BNL

Fries, Texas A&M

Kang, UCLA

Kharzeev, BNL/SBU
Kusenko, UCLA

Liao, Indiana U
Lunardini, Arizona State
Mocsy, Pratt

Molnar, Purdue
Pitonyak, Lebanon ValleyC
Son, U of Chicago
Schaefer, NCSU

Stasto, Penn State
Stephanov, U of nois
Teaney, Stony Brook
Tuchin,lowaSUu

Van Kolck, U of AZ & WA
Venugopalan, BNL

Yee, U of lllinois

Yuan, Berkeley

Experimental Group
Bathe, Baruch

Bazilevsky, BNL

Connors, GSU

Deshpande, Stony Brook U
Fields, U New Mexico
Grosse-Perdekamp, U nois
Kawall, Amherst

Xie, Purdue




Many impactful workshops bridging theory and experiment

\\\ ‘
Prediction PHENIX
1 \

Hosted by Brookhaven National La
July 20-22, 2022 \

Workshop Organizers
//
Megan Connors (GSU)

NUCLEAR

| g Yacine Mehtar-Tani (BNL & RBRC)
Nuclear Physics A

7
journal homepage: www.elsevier.com/locate/nuclphysa \* g = G en kl N u kazu ka (R B RC)

- . Dennis Perepelitsa (CU Boulder)
Predictions for the sSPHENIX physics program

Ron Belmont ?, Jasmine Brewer °, Quinn Brodsky ¢, Paul Caucal ¢, Megan Connors ', .
Magdalena Djordjevic’, Raymond Ehlers &¥-*, Miguel A. Escobedo ™', Anne Sickles (U IU C)

Elena G. Ferreiro", Giuliano Giacalone’, Yoshitaka Hatta ', Jack Holguin ™,
Weiyao Ke ", Zhong-Bo Kang °, Amit Kumar P?, Aleksas Mazeliauskas ",
Yacine Mehtar-Tani “»', Genki Nukazuka’', Daniel Pablos %'+,

Dennis V. Perepelitsa“*!, Krishna Rajagopal ¢, Anne M. Sickles "',

Michael Strickland ¥, Konrad Tywoniuk ¥, Ivan Vitev", Xin-Nian Wang”,
Zhong Yang*, Fanyi Zhao°



RBRC’s Lasting Legacy

Helped shape the scientific direction of RHIC physics
Trained generations of leaders in nuclear theory
Fostered a unique theory—experiment culture

...A succesful model to replicate for EIC



