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ABSTRACT -

We present the first calculations of the heavy flavor diffusion coefficient using lattice QCD with light
dynamical quarks corresponding to a pion mass of around 320 MeV. For temperatures

195MeV < T < 352 MeV, the heavy quark spatial diffusion coefficient is found to be significantly
smaller than previous quenched lattice QCD and recent phenomenological estimates. The result
implies very fast hydrodynamization of heavy quarks in the quark-gluon plasma created during
ultrarelativistic heavy-ion collision experiments.
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Heavy Quark Diffusion ResearchProduct in PUNCH4NFDI

Project already benefits from PUNCH developments and could profit more in the future
All analysis performed on Bielefeld PUNCH compute server (not yet in Compute4Punch)

All data and lattice and analysis software as well as a workflow (bash/python) of the project published as open access

Dataset for "Heavy Quark Diffusion from 2+1 Flavor Lattice QCD with
320 MeV Pion Mass"

Kaczmarek O, Altenkort L, Larsen R, Mukherjee S, Petreczky P, Shu H-T, Stendebach S (2023)
Bielefeld University.

https://doi.org/10.4119/unibi/2979080

Datenpublikation

Download & README.sh 12.89 KB
@ data_pub_altenkort_2023_complete.tar.gz 3.17 GB

@ figures.tar.gz 15.71 MB

+ Alle
DOI https://doi.org/10.4119/unibi/2979080
Details Dateien Links ™ English @& PUB

Alle Dateien verfiigbar unter der/den folgenden Lizenz(en): Export

Creative Commons Namensnennung 4.0 International Public License (CC-BY 4.0): O Markieren/ Markierung I5schen

https://creativecommons.org/licenses/by/4.0/deed.de (0] Markierte Publikationen

https://creativecommons.org/licenses/by/4.0/legalcode.de
@ Open Data PUB

Volltext(e)

Name README.sh 12.89 KB Suchenin

Access Level 3 Open Access *J Google Scholar
Zuletzt Hochgeladen 2023-05-22T13:40:31Z

MD5 Prifsumme f33ce74ad32f2653c49403efd2ff74c1

Name data_pub_altenkort_2023_complete.tar.gz 3.17 GB

Access Level 3 Open Access
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Heavy Quark Diffusion - SIMULATeQCD code development

June 1, 2023

LatticeQCD/SIMULATeQCD: v1.0.1

Mazur, Lukas; @ Bollweg, Dennis; (® Clarke, David A.; ® Altenkort, Luis;
Hai-Tao; Goswami, Jishnu; Scior, Philipp; Sandmeyer, Hauke; Neumann, Marius; Dick, Henrik; @ Ali, Sajid;
Schmidt, Christian;  Petreczky, Peter; (® Mukherjee, Swagato

[Sotoware [ open ocess

Kaczmarek, Olaf; Larsen, Rasmus; (® Shu,
Kim, Jangho;

SIMULATeQCD is a multi-GPU Lattice QCD framework that makes it easy for physicists to implement lattice QCD formulas
while still providing competetive performance.

Preview v

= @8 02_contributions

= [ codeStructure.html 13.6 kB
= [ codeStyle.html 21.0kB
= [ contributions.html 7.7 kB
= [ documenting.html 12.9 kB
= [ git.html 7.6 kB
= [ inputParameter.html 27.7 kB
= [ memoryAllocation.html 23.1kB
= [ multiGPU.htm 12.9 kB

= () templates.html 8.0kB

= [ terminallO.html 17.5kB
= [N testing.html 15.7 kB
= (Y timer.html 16.2 kB
= @8 03_applications
= [ RHMC.html 17.8 kB
= [ applications.html 5.7 kB
= [ gaugeFixing.html 18.6 kB
= [ gradientFlow.html 27.2kB
R R P N o | REo N ~¥ =]
Files (5.1 MB) v
Name Size
LatticeQCD/SIMULATeQCD-v1.0.1.zip 5.1 MB @ Preview | & Download

61 0

@ views & downloads

See more details...

Available in

GitHub

Indexed in

OpenAlRE

Publication date:
June 1, 2023

DOL:

DOI 10.5281/zenodo.7994983

Keyword(s):

Related identifiers:
Supplement to
https://github.com/LatticeQCD/SIMULATeQCD
/tree/v1.0.1

Communities:
The PUNCH4NFDI consortium in the German NFDI

TA3 ongoing work

Lattice and Analysis Software development
Optimization for supercomputing resources

Frontier, LUMI-G, JUWELS, Leonardo

https://doi.org/10.5281/zenodo.7994982
https://arxiv.org/abs/2306.01098

Already “FAIR” Research Software
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Heavy Quark Diffusion — Analysis Software

H LatticeQCD / AnalysisToolbox  Public

<> Code (O Issues 9 {1

Pull requests

¥ main +

e clarkedavida corporate branding, improve integration wrappers

(® Actions

¥ 1branch

[ applications

M docs
B8 docs_src
[ ]

latgcdtools

M Projects 1

© 0 tags

reorganize speed-up methods including parallel_function_eval; rem...

0] Security

|~ Insights

Go to file

v 2f597a0 4 days ago

add Christian rat_approx plot main

add Christian rat_approx plot main

corporate branding, improve integration wrappers

& luhuhis / correlators_flow ' pubiic

<> Code

© Issues

1% Pull requests

0o ooo Rk ETnR

Help people interested in this repository understand your project by adding a README.

(® Actions

main ~

3 Projects

¥ 1branch O 1tag

0 wiki @ Security [~ Insights

luhuhis add release tag to do_everything_hisq

.idea
correlator_analysis
multi-level
perturbative_corr
spf_reconstruction
.gitignore
do_everything.sh
do_everything_hisqg.sh
lib_process_data.py

template.py

update
supress warning
refactor ML cont extr a bit

added citation

update do_everything_hisq and remove unused spf models in spf_r...

completely update folder structure and remove old files

fix plot_integrand
add release tag to do_everything_hisq
fix warning when plotting

refactor

© Watch 2

About

- % Forl

TA3 ongoing work

A set of Python tools for analyzing

O 254 commits

lattice QCD.
2 weeks ago
python physics
last month
01 Readme
last month
&5 GPL-3.0 license
4 days ago A Activity
a e A an e
Go to file Add file ~ <> Code ~

dfees14 on May 20 <O 445 commits

2 months ago
last month
2 months ago
2 months ago
last month
6 months ago
2 months ago
last month
last month

5 months ago

Add a README

statistical-analysis

physics data, in particular targeting

Analysis Toolbox Software development

https://github.com/LatticeQCD/AnalysisToolbox

®Watch 1 ~

Heavy quark diffusion analysis based on this

About

No description, website, or top
provided.

https://github.com/luhuhis/correlators flow

A~ Activity
¢ O stars
® 1watching
% 0 forks

Report repository

Already “FAIR” Research Software

Releases 1

© Initial release -

on May 20

Packages

No packages published
Publish your first package

Contributors 2

@ luhuhis Luis Altenkort
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Heavy Quark Diffusion RDP in PUNCH4NFDI
TA2

Storage of gauge field configurations in LDG

- Upload of ~ 500TB to storage elements at NERSC and JSC planned for 2023
Metadata Catalogue and Storage of data in LDG/PUNCH

- metadata server and file server in PUNCH - LDG MDC/FC for non-lattice data
Analysis workflow on Storage4dPUNCH and Compute4PUNCH

(Lattice calculations on supercomputers outside of PUNCH)
TA3
Software development of optimized lattice code and analysis tools and workflows

TA4

metadata and file formats to be developed for all data in the analysis workflow

metadata integration of software, ILDG gauge field configurations, analysis software, raw data, analyzed data, final results

publish the whole project on the SDP
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LDG MDC/FC for non-lattice (gaugefield) data

Open for any use case and any metadata scheme

- Astro (Jorn Kiinsemoller) and Heavy quark diffusion project planned

Some work is still needed in the LDG development
- change of database server to postgres
- authentification : certificate - token based

- interface for Open Archives Initiative Protocol for Metadata Harvesting (OAI-PHM API)
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