What 1s needed to support HIC research

e Funding for experiment

Good news (as I understood it from talks):

- continued support for HADES

- continued development of FAIR/CBM

- support for EOS @ FRIB experiments

- other experiments: INDRA-FAZIA, RAON, CEE, ...

e Support for theory
- realizing the potential of HIC experiments needs interpretations of data from transport simulations
- complex projects to further develop these simulations need support for collaborations
- long-term developments need the existence of viable career paths for early career researchers
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Who 1s doing transport research

What is the state of the hadronic transport theory community?

Among participants of this meeting: In the US:

IN SENIOR POSITIONS: EARLY CAREER: IN SENIOR POSITIONS: EARLY CAREER:

E. Bratkovskaya H.-G. Cheng P. Danielewicz O. Savchuk
M. Colonna J. Mohs C.-M. Ko A. Sorensen
D. Cozma A. Sorensen V. Koch

H. Elfner R. Wang B.-A. L1

Z.-Q). Feng Z.-W. Lin

N. Ikeno J. Lopez

U. Mosel S. Bass

P. Napolitani

A. Ono

H. Wolter

J. Xu

Y. Zhang
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About the U.S. LRP process = why we wrote the “Seattle” White Paper

White Paper written in response to the U.S. 2023 Long Range Plan (LRP) process
e Community gathers at town hall meetings for 3 (really 4) areas:
- Hot QCD & Cold QCD
- Nuclear Structure, Reactions, and Astrophysics
- Fundamental Symmetries
e Town hall meeting conveners write 3 white papers in their areas = source material for the LRP
¢ Groups within the communities produce more white papers on specific subjects = what we did

There are distinct scientific , a finite amount of money, and many different interesting
physics projects (HICs, EIC, Ovfp, ...)

e It’s not enough to say that your science is “interesting” (prove it!)

e It’s not enough to convince community to support your science
(they’re already on your side!)

¢ You need to convince people who
- are not really interested in your science
- are also fighting for survival (= need money)
Your arguments must be so good that nobody can oppose them in good conscience
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Outcomes of the “Seattle” White Paper and the “PR campaign”

e Initiative for “[exploring] US participation in international facilities at the high baryon density” (=CBM)

after a failure in the first vote, (Yes: 157; No: 129; No Answer: 56)
passed the second vote ; ,

at the Hot & Cold QCD town hall meeting

(the wording @ 1st vote implied RHIC BES wouldn’t succeed; differences @ 2nd vote: make the case
without implying that RHIC BES had failed, advocate for building on their results and further progress,
make connections to astrophysics)

e Multiple significant mentions of hadronic transport, the EOS at high baryon density, and TMEP
in the Hot & Cold QCD and Nuclear Structure, Reactions, and Astrophysics white papers

The Present and Future of QCD /,-‘ ~ WHITE PAPER ON NUCLEAR
QCD Town Meeting White Paper — An Input to the 2023 NSAC Long Range Plan (\w STRUCTU RES REACTIONS , AND
) ASTROPHYSICS

e Section of an upcoming white paper on “Motivations for Early High-Profile FRIB Experiments”
devoted to the high-density EOS extraction from HICs, transport simulations, yEFT, ...
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What 1s needed to support HIC research

e Funding for experiment

Good news:

- continued support for HADES

- continued development of FAIR/CBM

- support for EOS @ FRIB experiments

- other experiments: INDRA-FAZIA, RAON, CEE,...

e Support for theory
- realizing the potential of HIC experiments needs interpretations of data from transport simulations
- complex projects to further develop these simulations need support for collaborations
- long-term developments need the existence of viable career paths for early career researchers

to support the upper two points:

¢ Engagement with other nuclear physics communities = not only increased visibility (PR), but also:
- exchange of ideas
- finding common goals
- influx of talent
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And back to science: What do we need to do to describe all flows?

| |
® p (0.4 <pr<2.0GeV/c) : -  Au+Au collisions : i
M d(0.8<pr<2.0GeVi) | :

sy = 3 GeV 10-40%

O X
K

L 0.4<pr<1.6GeV/c

| | | |
: ] ...EEIIIII:_ s ﬁDOOo‘[}oq}o
| ol W: Je O c:]: -
: : : :
| | | |
| | | |
008/ %= pSMASH mm pUQMD "' | ASMASH wm AJAM ' | n"SMASH g 7' UrQMD ' | K SMASH g K UrQMD ' -
dSMASH mm pJAM | m A UrQMD | T SMASH w= w JAM | K SMASH == K'JAM |
| | | | | | | | | | | | | | | | | | |
—1 —0.5 0 -1 —0.5 0 —1 —0.5 0 —1 —0.5 0
Y- Yem Y- Yem Y- Ym Y- Ym

STAR, Phys. Lett. B 827, 137003 (2022) arXiv:2108.00908
D. Oliinychenko, A. Sorensen, V. Koch, L. McLerran, Phys. Rev. C 108, 3, 034908 (2023), arXiv:2208.11996
A. Sorensen et al., arXiv:2301.13253, to appear in JPPNP
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And back to science: What do we need to do to describe all flows?

® p04<pr<2.0GeVic)
d (0.8 <pr<2.0GeV/c)

| I
- Au+Au collisions

sy = 3 GeV 10-40%

We need to collaborate and learn from each other: better understanding and codes (TMEP!)

—0.04 |-

—-0.08+ == pSMASH mm pUrQMD

+ = A SMASH

A JAM

/7

n SMASH @ = UrQMD

One idea: more active discussion and collaboration time at meetings
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STAR, Phys. Lett. B 827, 137003 (2022) arXiv:2108.00908
D. Oliinychenko, A. Sorensen, V. Koch, L. McLerran, Phys. Rev. C 108, 3, 034908 (2023), arXiv:2208.11996
A. Sorensen et al., arXiv:2301.13253, to appear in JPPNP
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