LLNL Status and Plans

UC-EIC Consortium Meeting
Monday August 21, 2023

LLNL-PRES-XXXXXX H Lawrence Livermore

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under contract DE- i
AC52-07NA27344. Lawrence Livermore National Security, LLC National Laboratory




Who we are

Heavy-ion Experiment

9 1

M il j(

Ron Soltz Aaron Angerami

/

Dhanush Hangal ~ Ben Gilbert
NACS DDL-ST Staff Staff Postdoc
DOE-NP POC (starting fall/winter)

Data science

N

Piyush Karande
Staff
\_  Data Science -/

Heavy-ion Theory

b
Ramona Vogt Vincent Cheung

Staff Postdoc

\

Students

UC-EIC Traineeship undergraduate
students (with UC Riverside)




Experimental activities and plans

Experimental Collaborations Interests and Expertise
= ATLAS = Physics:

— Working Group Convener (Angerami) — Jet quenching
— Jet Sub-convener (Hangal) — Heavy flavor and quarkonia
= sSPHENIX — UPCs and photoproduction

= Jetscape = Technical:

— Deputy Spokesperson (Soltz) — Software and computing
— Jet reconstruction and calibration

— Application of ML methods

EIC Topics

= Al-assisted detector design: project w/ LBL and UCR

= Photoproduction and diffraction with emphasis on complementarity to LHC program
= ML-enabled reconstruction and analysis improvements




Experimental activities and plans

Interests and Expertise

2-ATLAS ‘ " 0-10 %
; 1018 Er T . — T . — I pp 5.02 TeV, 260 pb™ anti-k; R=0.4 jets, lyl <2.1 4
q) 15 E o 35<H <43Gev ATLAS  Preliminary [ Pb+Pb 5.02 TeV, 1.72 nb™ .
10 E [ ] < < eV (x107 + X e 72 nb?! . *
Q 107 v womemoiny o saera i Physics:
= 10 E 66<HT<81GeV(x10'G?B UPC 7 +A = jets -
SO Selnlmemie), e — Jet quenching
© £ O 123<H;<152GeV (x10"®)
6 Q
%51235:-+ ..... . — Heavy flavor and quarkonia
— F T e
Ny E [t el BN, H
S — UPCs and photoproduction
10 e . .
WE e eI = Technical:
£ e - . —e— Inclusive —m—ry=0 .
10°F e Smomincom - omircoe ] — Software and computing
10 F~ 2z Pythia8 yN — jets, s B L L L L . . .
(QeE e e — Jet reconstruction and calibration
e : — T o o
107 10" | — Application of ML methods
- _ ) AA Ol'jetS wi different opening angles T'g
E 35<H;<43GeV =S 43 < Hy <53 GeV 3
g e - ATLAS-CONF-2022-026
b : 5: 53 < Hy < 66 GeV :_ 66 < Hy < 81 GeV E
§ .4'5 A - = = + : -
E o ost 1 !
1072 10 X 1072 10 X

Jet cross sections in UPCs as a function of hard-
scattering kinematics: (x4, Hy) < (x, Q%)

ATLAS-CONF-2022-021



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-026/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-021/

Experimental activities and plans

Interests and Expertise
= Physics:

— Jet quenching

— Heavy flavor and quarkonia

— UPCs and photoproduction

= Technical:
— Software and computing
— Jet reconstruction and calibration
— Application of ML methods
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Energy scale and resolution for single pions using point-cloud methods


https://www.llnl.gov/news/llnl-and-hpe-partner-amd-el-capitan-projected-worlds-fastest-supercomputer
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= Al-assisted detector design: project w/ LBL and UCR celllogulE ev)
= Photoproduction and diffraction with emphasis on complementarity to LHC program
= ML-enabled reconstruction and analysis improvements



https://arxiv.org/abs/2307.04780

