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o Using FLASH for Astrophysics Simulations at an Unprecedented Scale
o PIL: Dr. O. E. “Bronson” Messer
o Utilize GPUs in the FLASH supernova code to enable increased physical fi-
delity and connect core-collapse supernova simulations to observational sig-
natures
» Exascale Computing Project (ECP):
o (ExaStar) Develop and implement shared multi-physics interfaces for FLASHS
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Nuclear Science Division, Lawrence Berkeley National Laboratory
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 Effects of mass loss on supernova progenitor structure and explosion dynamics
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AWARDS 2022 R&D 100 Winner: Flash-X, a Multiphysics Simulation Software
The University of Tennessee
* Paul Stelson Fellowship for Professional Promise, 2013
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Harris, J. A., Hix, W. R., Chertkow, M. A., Bruenn, S. W., Lentz, E. J., and
Kasen, D. Nucleosynthesis in self-consistent, multi-dimensional simulations of
CCSNe. Poster presented at: American Physical Society April Meeting 2016, Salt
Lake City, UT, April 16-19, 2016. L1.00011

Yakunin, K., Mezzacappa, A., Marronetti, P., Bruenn, S. W., Hix, W. R., Lentz,
E. J., Messer, O. E. B., Harris, J. A., Endeve, E., Blondin, J. M. Gravitational
Wave Signals from 2D and 3D Core Collapse Supernova Explosions. Presented
at: American Physical Society April Meeting 2016, Salt Lake City, UT, April 16—
19, 2016. H15.00008

Harris, J. A., Hix, W. R., Chertkow, M. A., Bruenn, S. W., Lentz, E. J., Messer,
O. E. B., Mezzacappa, A., Blondin, J. M., Marronetti, P., Yakunin, K. N. Nu-
cleosynthesis in Axisymmetric Ab Initio Core-Collapse Supernova Simulations
of 12-25 M, Stars. Presented at: 225" Meeting of the American Astronomical
Society, Seattle, WA, January 4-8, 2015. 121.07D

Lentz, E. J., Bruenn, S. W., Hix, W. R., Messer, O. E. B., Mezzacappa, A.,
Blondin, J. M., Endeve, E., Harris, J. A., Marronetti, P., Yakunin, K. Impact
of the third dimension on simulations of core-collapse supernovae. Presented at:
225t Meeting of the American Astronomical Society, Seattle, WA, January 4-8,
2015. 121.08

Harris, J. A., Hix, W. R., Chertkow, M. A., Bruenn, S. W., Lentz, E. J., Messer,
0. E. B., Mezzacappa, A., Blondin, J. M., Marronetti, P., Yakunin, K. N. Nucle-
osynthesis in Multi-D Models of Core-Collapse Supernovae. Presented at: 2014
International Summer School on AstroComputing (ISSAC 2014), San Diego, CA,
July 21-August 1, 2014
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http://meetings.aps.org/Meeting/DNP16/Session/EA.123
https://meetings.aps.org/Meeting/APR16/Session/L1.11
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STUDENT
ADVISING

[52] Harris, J. A., Hix, W. R., Chertkow, M. A., Bruenn, S. W, Lentz, E. J., Messer,
0. E. B., Mezzacappa, A., Blondin, J. M., Marronetti, P., Yakunin, K. N. Advanc-
ing Nucleosynthesis in Core-Collapse Supernova Models Using 2D CHIMERA
Simulations. Poster presented at: 223" Meeting of the American Astronomical
Society, Washington D. C., January 5-9, 2014. 354.07

[53] Lentz, E. J., Bruenn, S. W., Yakunin, K., Endeve, E., Blondin, J. M., Harris,
J. A., Hix, W. R., Marronetti, P., Messer, O. E. B., Mezzacappa, A. Multidimen-
sional simulations of core-collapse supernovae with CHIMERA. Poster presented
at: 223" Meeting of the American Astronomical Society, Washington D. C., Jan-
uary 5-9, 2014. 354.08

[54] Yakunin, K., Marronetti, P., Messer, O. E. B., Mezzacappa, A., Lentz, E. J.,
Bruenn, S. W., Hix, W. R., Harris, J. A., Blondin, J. M. 3D Core-Collapse Super-
nova Models: Gravitational and Neutrino Signatures. Poster presented at: 223"
Meeting of the American Astronomical Society, Washington D. C., January 5-9,
2014. 354.09

[55] Harris, J. A., Hix, W. R., Bruenn, S. W., Lentz, E. J., Messer, O. E. B., Mezza-
cappa, A. Towards Realistic Nucleosynthesis in Core-collapse Supernova Simula-
tions. Poster presented at: F. O. E. Fifty-One Erg (FOE 2013), Raleigh, NC, May
13-17, 2013

Ran Chu
Graduate student in Physics, University of Tennessee; neutrino transport in core-
collapse supernovae. Primary adviser: Dr. Eirk Endeve. 2019—present.

Fernando Rivas
Graduate student in Physics, University of Tennessee; helium-shell, double-detonation
supernova models. Primary adviser: Dr. Bronson Messer. 2017—present.

Michael Sandoval
Graduate student in Physics, University of Tennessee; extending supernova explosions
to the stellar surface. Primary adviser: Dr. William “Raph” Hix. 2017-2021.

Hannah Klion
Graduate student in Physics, University of California, Berkeley; optimizing gravity and
nuclear physics in FLASH. Primary adviser: Dr. Bronson Messer. Summer 2017.

Viktoria Ohstrom
Undergraduate student in Physics, University of Tennessee; nucleosynthesis in core-
collapse supernovae. Primary adviser: Dr. William “Raph” Hix. Summer 2017.

Taylor Stevenson
Undergraduate student in Physics, University of Tennessee; nucleosynthesis in core-
collapse supernovae. Primary adviser: Dr. William “Raph” Hix. Summer 2017.

Amos Manneschmidt
Undergraduate student in Physics, University of Tennessee; visualizing supernova nu-
cleosynthesis. Primary adviser: Dr. William “Raph” Hix. Summer 2014.
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http://adsabs.harvard.edu/abs/2014AAS...22335407H
http://adsabs.harvard.edu/abs/2014AAS...22335408L
http://adsabs.harvard.edu/abs/2014AAS...22335409Y

PROFESSIONAL
ACTIVITIES

TECHNICAL
SKILLS

Referee for AAS Journals (ApJ, ApJL, ApJS)
Refereee for MNRAS
NVIDIA GPU Hackathon Mentor, 2018—present

Code contributions:
* CASTRO
* GitHub: https://github.com/AMReX-Astro/Castro
e CHIMERA
* FLASH-X
* GitHub: https://github.com/Flash-X
¢ THORNADO
* GitHub: https://github.com/endeve/thornado
* WEAKLIB
* GitHub: https://github.com/starkiller-astro/weaklib
* XNET
* GitHub: https://github.com/starkiller-astro/XNet

Computer Programming:
* Fortran, C, Python, UNIX shell scripting, GNU Make

High-Performance Computing:
* CUDA, HIP, MPI, OpenMP, OpenACC, MAGMA, HDF5

Visualization Software:
* FFmpeg, gnuplot, MATLAB, Vislt
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