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SciDAC-3 at what temperature the new form of matter QGP
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QCD Phase Transition with Chiral Quarks and Physical Quark Masses
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So1DHAC-3  how do energy & pressure of QGP change with
temperature 7

PHYSICAL REVIEW D 90, 094503 (2014)
Equation of state in (2 4+ 1)-flavor QCD
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SC1IDAC-3  how do conserved charges of QGP behave ?

PHYSICAL REVIEW D 86, 034509 (2012)

Fluctuations and correlations of net baryon number, electric charge, and strangeness:
A comparison of lattice QCD results with the hadron resonance gas model
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S1HAC-3  how to determine the thermal conditions of QGP
using conserved-charge fluctuations ?

week ending

PRL 109, 192302 (2012) PHYSICAL REVIEW LETTERS 9 NOVEMBER 2012

Freeze-Out Conditions in Heavy Ion Collisions from QCD Thermodynamics
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Sc1HAC-4  whereis the phase boundary in QCD
phase diagram 7

Physics Letters B 795 (2019) 15-21

Chiral crossover in QCD at zero and non-zero chemical potentials
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S1DAC -4 how do energy & pressure of QGP change with
paryon density 7

PHYSICAL REVIEW D 95, 054504 (2017)
QCD equation of state to O(u%) from lattice QCD
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SC1DOAC -4 comparing RHIC data to QCD calculations

PHYSICAL REVIEW D 101, 074502 (2020)

Skewness, kurtosis, and the fifth and sixth order cumulants

of net baryon-number distributions from lattice
QCD confront high-statistics STAR data

Google Scholar citations: 254
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S1)HAC -2 QCD chiral transition temperature — fundamental
scale of chiral symmetry breaking

PHYSICAL REVIEW LETTERS 123, 062002 (2019)

Chiral Phase Transition Temperature in (2 + 1)-Flavor QCD

Google Scholar citations:
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OCL.

JAC-9  howdo heavy-quark probes travel within QGP ?

PHYSICAL REVIEW LETTERS 130, 231902 (2023) = |27T' D5
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Google Scholar citations: | e e

PHYSICAL REVIEW LETTERS 132, 051902 (2024)

Quark Mass Dependence of Heavy Quark Diffusion Coefficient from Lattice QCD

Google Scholar citations:

T[MeV]-
150 200 250 300

JHEPO09 (2025) 180

‘Temperature dependence of heavy quark diffusion from
(2+1)-flavor lattice QCD

i
ulh
il
L.

14


https://science.osti.gov/np/Highlights/2023/NP-2023-08-b
https://phys.org/news/2023-06-heavy-quarks-caught.html

Sc1DAC-4- back to the future

%8> U.S. DEPARTMENT

&) ., ENERGY January 9, 2020

U.S. Department of Energy Selects
Brookhaven National Laboratory to
Host Major New Nuclear Physics
Facility

Planned Atom Smasher to Unlock the Secrets of the ‘Strong Force.’
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SCIDAC-4

parton distribution of pion

PHYSICAL REVIEW LETTERS 128, 142003 (2022)

4.0
Lattice QCD Determination of the Bjorken-x Dependence of Parton Distribution
Functions at Next-to-Next-to-Leading Order

2 DNN-abAsymp I JAM21nlo
3.5

B Model-4p = — JAM21nlonll
Google Scholar citations: 96
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PHYSICAL REVIEW D 106, 114510 (2022)

Continuum-extrapolated NNLO valence PDF of the pion
at the physical point

Google Scholar citations: 85

PHYSICAL REVIEW D 102, 094513 (2020)

Valence parton distribution of the pion from lattice QCD:
Approaching the continuum limit

PHYSICAL REVIEW D 100, 034516 (2019)

Google Scholar citations: 133

Valence parton distribution function of pion from fine lattice

Google Scholar citations: 150
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DAC-5: climbing the science pillars o
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SCIDAC-O  lattice QCD predictions for EIC measurements

PHYSICAL REVIEW LETTERS 133, 181902 (2024)

QCD Predictions for Meson Electromagnetic Form Factors at High Momenta:
Testing Factorization in Exclusive Processes
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https://www.energy.gov/science/np/articles/scientists-calculate-predictions-electron-ion-collider-measurements
https://www.bnl.gov/newsroom/news.php?a=122245

SCIDAC-O parton distribution in proton

PHYSICAL REVIEW D 107, 074509 (2023)

Unpolarized proton PDF at NNLO from lattice QCD
with physical quark masses

Google Scholar citations: 60
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DAC-5 multi-parton correlation &
color Lorentz force in proton

PHYSICAL REVIEW D 114, 014505 (2026)

Proton isovector helicity PDF at NNLO and the twist-3 moment d, from
lattice QCD at physical quark masses
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SC1DAC-9 partonic tomography & origin of proton’s spin

PHYSICAL REVIEW D 106, 114512 (2022)

Generalized parton distributions from lattice QCD with asymmetric
momentum transfer: Unpolarized quarks

Google Scholar citations: 100

PHYSICAL REVIEW D 108, 014507 (2023)

Moments of proton GPDs from the OPE of nonlocal quark bilinears
up to NNLO

Google Scholar citations: /7
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spatial distribution of quark’s

angular momentum

DOE NP Highlight
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https://science.osti.gov/np/Highlights/2023/NP-2023-09-b
https://phys.org/news/2023-08-reveal-high-resolution-view-quarks-protons.html

Sc1DAC-5 partonic tomography — pion vs proton
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Three-dimensional imaging of pion using lattice QCD:
generalized parton distributions
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Researchers use Argonne
supercomputer to illuminate the
subatomic particle that helps hold
matter together


https://www.alcf.anl.gov/news/researchers-use-argonne-supercomputer-illuminate-subatomic-particle-helps-hold-matter-together

Sc1DAC-5 transverse-momentum dependent
partonic structure of proton

Phys. Lett. B 852 (2024) 138617

Nonperturbative Collins-Soper kernel from chiral quarks with physical

masses
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https://science.osti.gov/np/Highlights/2024/10d
https://scitechdaily.com/revolutionary-calculations-unveil-the-hidden-motion-of-quarks-inside-protons/

OCL.

OAC-H transverse-momentum dependent
partonic structure of proton

PHYSICAL REVIEW LETTERS 135, 201901 (2025)

Lattice QCD Benchmark of Proton Helicity and Flavor-Dependent
Unpolarized Transverse Momentum-Dependent Parton Distribution Functions
at Physical Quark Masses
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quark-gluon origin of hadron mass
& scale-symmetry breaking of QCD

arX1v:2601.13070

Lattice-QCD validation of hadron mass and trace-anomaly
decomposition sum rules

Phys. Rev. Lett,, to appear

HRT Lor MPR
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SCIDAC-9 software release

Computer Physics Communications 300 (2024) 109164

SIMULATeQCD: A simple multi-GPU lattice code for QCD calculations
INSPIRE citations: 54
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DAC-5: summary

Retereed journal publications:

Letters:

Total citations [INSPIERE|:

100+ citations:

50+ citations:

INCITE awards:
AL.CC awards: 28



