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162 5th Ave (626) 484-9037
New York, NY 10010, USA https://mikegrudic.github.io
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Professional Experience

Associate Research Scientist — Software, Flatiron Institute, New York, NY Sept 2024-present
NASA Hubble Fellow, Carnegie Observatories, Pasadena, CA Sept 2021-Aug 2024
CIERA Postdoctoral Fellow, Northwestern University, Evanston, IL Sept 2019-Aug 2021
Research Interests

Theoretical astrophysics o Numerical simulations o HPC o Star and galaxy formation o Star clusters: origins, demo-
graphics, dynamics, IMF o Stellar feedback o Software o Interstellar medium: physics, chemistry, observations

Education

Ph.D. in Physics 2014-2019
California Institute of Technology (Caltech), Pasadena, CA
Dissertation: The Role of Stellar Feedback in Star Cluster Formation, advised by Dr. Philip E Hopkins

B.Sc. (Honours) in Physics and Applied Mathematics 2009-2014
Memorial University of Newfoundland (MUN), St. Johns, NL, Canada
Dissertation: Gravitational Scattering in the Relativistic Kepler Problem, advised by Dr. John Lewis

Computational and Software Skills

* 14 years’ experience designing, testing, optimizing, debugging software for astronomy and physics
¢ Programming languages: C, C++, Fortran, Python, Lua, Julia, Wolfram Language

¢ High-performance computing, incl. parallel programming: MPI, OpenMP, numba, JAX

* Version control: git

* Profiling/optimization: gprof, Intel VTune

e Documentation: TeX, Sphinx, autodoc

Selected Software Contributions

GIZMO - N-body and radiation magnetohydrodynamics simulation code (major contributor, 2015-present)
meshoid - Package for efficient analysis, grid deposition, and visualization of meshless/unstructured data
pytreegrav - Package for optimized gravity calculations and tree-based spatial algorithms

MakeCloud - Script for turbulent initial conditions for GMC simulations

ISMulator - Interactive data app for experiments with ISM cooling and heating physics


https://mikegrudic.github.io
https://github.com/mikegrudic
https://bitbucket.org/phopkins/gizmo-public/
https://github.com/mikegrudic/meshoid
https://github.com/mikegrudic/pytreegrav
https://github.com/mikegrudic/MakeCloud
https://github.com/mikegrudic/ismulator

Competitive Computing Awards

Frontera LRAC: STARFORGE: Simulating star formation with realistic physics and feedback — 60M CPU-h to date
(PT) 2021-2023
Frontera Pathways: Exploring the Physical Ingredients of Star Formation with Simulations— 14M CPU-h (PI) 2020-
2021

XSEDE AST190018: Simulating the Life of a GMC - 28M CPU-h (co-PI) 2020-2021
Academic Honors

Caltech Robert E Christy Prize for Outstanding Doctoral Thesis in Theoretical Physics 2019
Caltech James A. Cullen Memorial Fellowship for Excellence in Physics 2017
MUN Medals for Excellence in both Physics and Applied Mathematics majors 2014
Lou Visentin Award 2014
NSERC Undergraduate Summer Research Award 2011-2013
MUN Faculty of Science Deans Book Prize (Physics) 2013
Dr. S. W. Brekon Scholarship in Physics 2012-2013
MUN Faculty of Science Dean’s List 2011-2013

Invited Scientific Presentations

KITP Conference: Cosmic Dawn Revealed by JWST, Santa Barbara, CA — Conference talk 2024
The Feedback-Driven Matter Cycle in Galaxies, Heidelberg, Germany — Conference talk 2024
Alpbach workshop on clouds, star clusters, and black holes, Alpbach, Austria — Conference talk 2024
Gravitational waves: a new ear on the chemistry of galaxies, Leiden, Netherlands — Review 2024
Cosmic Threads: Interlinking the Stellar IMF from Star-birth to Galaxies, Sexten, Italy — Conference talk 2024
NOIRlab Journal Club, NOIRlab (virtual) — Journal club 2024
Los Alamos Astrophysics Distinguished Seminar Series, Los Alamos, NM — Seminar 2024
Berkeley TAC Seminar, Berkeley, CA — Seminar 2024
University of Toledo Astronomy Colloquium, Toledo, OH — Colloquium 2024
Topics in Star Cluster Dynamics and Evolution, N. Copernicus Astro. Ctr., Warsaw, Poland — Conference talk 2024
University of Maryland Cosmology Talk, University of Maryland (virtual) — Seminar 2023
Bash Symposium, Austin, TX — Review 2023
Flatiron Institute CCA Galaxy Formation Meeting, New York, NY — Seminar 2023
Columbia University Astronomy Colloquium, New York, NY — Colloquium 2023
Santa Cruz Galaxy Workshop, UC Santa Cruz, Santa Cruz, CA — Conference talk 2023
SE Clumps and Clustered Starbursts Across Cosmic Time, MIAPbP, Garching, Germany — Review 2022
Harvard-Smithsonian Center for Astrophysics Seminar, Harvard University (virtual) - Seminar 2022
University of Sdo Paulo Institute of Astronomy Seminar, Sao Paulo University (virtual) — Seminar 2021
Los Alamos Astrophysics Seminar, Los Alamos National Laboratory (virtual) — Seminar 2021
236th AAS Meeting (virtual) — Conference talk 2020
Princeton SFIR Seminar, Princeton, NJ — Seminar 2018
MIT Astrophysics Brown Bag Lunch, Cambridge, MA — Seminar 2018
MPA Cosmology Seminar, Garching, Germany — Seminar 2018
Formation of Globular Clusters at High and Low Redshift, Sexten, Italy — Keynote 2018
Multi-scale Physics of SF & Feedback During Galaxy Formation, Heidelberg, Germany — Conference talk 2018
UT Austin Theory Seminar, Austin, TX — Seminar 2018

CITA Seminar, Toronto, ON, Canada — Seminar 2017


https://online.kitp.ucsb.edu//online/firstbillion_c24/grudic/
https://www.google.com/url?q=https://drive.google.com/file/d/1VIP7mB1F_rm7kLDphwSTdV-KV-mcJvXZ/view?usp%3Dsharing&sa=D&source=editors&ust=1725650670313974&usg=AOvVaw3ZdWGSsP1tXIz5Icuv7Huw
https://www.youtube.com/watch?v=NThKjnkC7M8&pp=ygULbWlrZSBncnVkaWM%3D

Outreach

Active in astronomy outreach since 2012, incl. outreach programs at University of Toronto, Caltech, Northwestern
University, and Carnegie Observatories, and collaboration with Mannheim Planetarium and University of Arizona.
Activities: o Public lectures (speaking and volunteering), including Astronomy On Tap o Public observing sessions,
sidewalk astronomy o Special events for transits, eclipses o Presentations to K-12 students about astronomy and
careers in STEM o Planetarium and multi-media audiovisual presentations using simulation renderings

Academic Service

¢ Frequent referee for peer-reviewed journals including MNRAS(L), ApJ(L), A&A Letters, Nature Astronomy,
and Journal of Open Source Software.

e Invited reviewer for grant programs: NSF AAG, NASA FINESST.

Publications (click for NASA ADS list)
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[1] Fitz Axen, M., Offner, S., Hopkins, P. E, Krumholz, M. R., and Grudic, M. Y. “Suppressed Cosmic Ray
Energy Densities in Molecular Clouds From Streaming Instability-Regulated Transport.” arXiv e-prints,
arXiv:2407.17597, July 2024.

[2] Hopkins, P. E, Grudic, M. Y., Kremer, K., Offner, S. S. R., Guszejnov, D., and Rosen, A. L. “FORGE’d in FIRE III:
The IMF in Quasar Accretion Disks from STARFORGE.” arXiv e-prints, arXiv:2404.08046, April 2024.

[3] Khullar, S., Matzner, C. D., Murray, N., Grudié, M. Y., Guszejnov, D., Wetzel, A., and Hopkins, P E “Playing
with FIRE: A Galactic Feedback-Halting Experiment Challenges Star Formation Rate Theories.” arXiv e-prints,
arXiv:2406.18526, June 2024.

[4] Soliman, N. H., Hopkins, P. E, and Grudi¢, M. Y. “Thermodynamics of Giant Molecular Clouds: The Effects of
Dust Grain Size.” arXiv e-prints, arXiv:2407.09343, July 2024.

[5] Grudié, M. Y. and Hopkins, P. E “The opacity limit.” arXiv e-prints, arXiv:2308.16268, August 2023.

Student Project Research Notes

[1] Lue, A., Guszejnov, D., Offner, S. S. R., and Grudi¢, M. Y. “Evolution of the Gas Density in a Simulated Star-
forming Cloud with Stellar Feedback.” Research Notes of the American Astronomical Society, 5, 10, 225, October
2021.

[2] Piperno, E., Guszejnov, D., Offner, S. S. R., and Grudi¢, M. Y. “Comparing Methods to Identify GMCs in Simu-
lated Galaxies.” Research Notes of the American Astronomical Society, 4, 1, 14, January 2020.
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