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e First neutron star merger simulations capturing non-equilibrium neutrino-matter in-
teraction in full general relativity [24] [T9] [T4].

e Study of the nuclear physics implications of prompt collapse binary neutron star
mergers [27, 22].

e Systematic investigation of the impact of QCD phase transition on the multimessenger
signature of binary neutron star mergers [32] [15].

e Developer of the next-generation numerical relativity code GRAthena++ [35].

e First targeted numerical relativity simulations of GW170817 and GW190425 including
microphysics and neutrinos [41], 20].

e First study showing the impact of spiral density waves in the postmerger evolution
of binary neutron star mergers [54].
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e First characterization of both the frequency and the amplitude of the gravitational
wave signal from core-collapse supernovae using a large family of ab-initio three-
dimensional simulations [60].

e First study showing that neutron star mergers could potentially be the source of the
positrons producing the 511 keV emission line from the galactic center [61].

e First study to combine gravitational-waves and electromagnetic observations of
GW170817 with simulations to derive a joint constraint on the tidal deformability
of neutron stars [11, [62].

e First general-relativistic large-eddy simulation of neutron star mergers [76].

e Ab-initio, long-term simulations of low-mass core-collapse supernova explosions with
sophisticated microphysics [77].

e First study of the impact and detectability of phase-transitions in the post-merger
gravitational wave signal from coalescing neutron stars [78].
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e First study of the one-armed spiral instability in quasi-circular binary neutron star
mergers [82].

e Systematic study of the dynamical mass ejection from neutron star mergers, its nu-
cleosynthetic yields, and its electromagnetic signatures [3].

e First study of the energy radiated in gravitational waves by merging neutron star [83].

e Highest-resolution simulation of neutrino-driven convection in core-collapse super-
novae and first simulation to resolve the turbulent cascade [34].

e Discovery of a large-scale dynamo driven by the magnetorotational instability in mag-
netized, rotating, core-collapse supernovae [4].

e Study of the role of turbulence in the explosion of core-collapse supernovae and the
impact of finite-resolution effects in simulations [36] [87].
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e First higher-than-second-order accurate simulation of tidal effects in the late-inspiral
of binary neutron star mergers [89].

e Development of the general-relativistic hydrodynamics code WhiskyTHC, currently
used by several group (Frankfurt, Jena, PSU) to perform neutron star merger simu-
lations [88] [89] [92].

e Design of a new method for radiation transport generalizing and extending popular
moment schemes [90].

e First numerical study of the properties of relativistic turbulence [91].

e First general-relativistic hydrodynamics code using discontinuous Galerkin methods,
now adopted by several groups (Caltech/Cornell, Frankfurt, Jena) [92].
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Study of “phase transitions” in families of solutions of the Einstein equations describing
fluid bodies at the verge of collapse to black hole [94 [05].
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NS Merger Simulations: Lessons Learned
Invited talk at Rapid Response Workshop: Binary NS Merger, New York, USA, Oct. 20, 2017

Neutrino Signature from Multi-D Supernova Models
Invited talk at vEclipse: New Extensions of Coherent scattering and other Lepton Interactions for new Physics
SEarches, Knoxville TN, USA, Aug. 20, 2017

Numerical Simulations of Binary Neutron Star Mergers
Invited talk at the Microphysics for Relativistic Astrophysics workshop in East Lansing MI, USA, Jul. 17,
2017

Dynamical Mass Ejection from Compact Binary Mergers
Invited talk at the Nuclear Astrophysics in the Gravitational Wave Astronomy Era workshop at ECT*,
Trento, Italy, June 15, 2017

Nature’s Ultimate Hadron Collider: Neutron Star Mergers
Seminar at University of Pavia, Pavia, Italy, May. 31, 2017

Simulations of Binary Neutron Star Mergers
Invited talk at the LSST-LIGO workshop, New York City, USA, May 12, 2017

Nature’s Ultimate Hadron Collider: Neutron Star Mergers
Seminar at Oak Ridge National Laboratory, Oak Ridge TN, USA, Apr. 27, 2017

Numerical Simulations of Neutron Star Mergers
Seminar at the University of Massachusetts, Dartmouth MA, USA, Apr. 19, 2017

Neutron Star Mergers
Colloquium at the University of Arizona, Tucson AZ, USA, Mar. 21, 2017

Neutrino-Radiation- Hydrodynamics Simulations of Neutron Star Mergers
Invited talk at the SIAM Computational Science and Engineering Conference, Atlanta GA, USA, Feb. 27,
2017

Nature’s Ultimate Hadron Collider: Neutron Star Mergers
JINA Seminar at the Michigan State University, East Lansing MI, USA, Jan. 9, 2017

Core-Collapse Supernovae: from the Micro to the Macro
LIGO Seminar in remote, Dec. 16, 2016

Simulations of Binary Neutron Star Mergers: the State of the Art
Invited talk at the 2016 JSI Workshop, on Astrophysics in the Era of Gravitational Wave and Multimessenger
Observations Annapolis MD, USA, Nov. 10, 2016

Multimessenger Observations of Neutron Star Mergers: Probing the Physics of High-Density Matter
Invited talk at the APS Division of Nuclear Physics Meeting, Vancouver, Canada, Oct. 14, 2016

Turbulent Lives: Tales of Neutron Stars
IAS Informal Seminar at the Institute for Advanced Study, Princeton NJ, USA, Oct. 6, 2016

Turbulent Lives: Tales of Neutron Stars
LIGO Seminar at the California Institute of Technology, Pasadena CA, USA, Aug. 2, 2016

13



87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

The Role of Turbulence in Core-Collapse Supernova Ezplosions
Invited talk at the Annual International Conference on Numerical Modeling of Space Plasma Flows 2016,
Monterey CA, USA, June 7, 2016

Simulations of Double Neutron Star Mergers
Invited talk at the JINA-CEE International Symposium on Neutron Stars in the Multi-Messenger FEra:
Prospects and Challenges, Athens OH, USA, May 26, 2016

The Role of Turbulence in Core-Collapse Supernova Explosions
Invited talk at the 2nd Workshop on Relativistic Plasma Astrophysics, Purdue IN, USA, May 11, 2016

Double Neutron Star Mergers
Seminar at the JINA-MA2 Biweekly Online Seminar Series, Pasadena CA, USA, Apr. 22, 2016

Neutron Star Merger Simulations with the WhiskyTHC Code
Seminar at the Yukawa Institute for Theoretical Physics, Kyoto, Japan, Mar. 17, 2016

Turbulent Lives: Tales of Neutron Stars
Seminar at Florida State University, Tallahassee FL, USA, Feb. 3, 2016

Turbulent Lives: Tales of Neutron Stars
Seminar at the University of Nevada Las Vegas, Las Vegas NV, USA, Jan. 22, 2016

Turbulent Lives: Tales of Neutron Stars
Seminar at Nazarbayev University, Astana, Kazakhstan, Jan. 13, 2016

Turbulent Lives: Tales of Neutron Stars
Seminar at the Astronomical Institute, Tashkent, Uzbekistan, Jan. 8, 2016

Turbulent Lives: Tales of Neutron Stars
Seminar at the Institute of Nuclear Physics, Tashkent, Uzbekistan, Jan. 7, 2016

The WhiskyTHC Code
Invited talk at the Einstein Toolkit workshop 2015, Stockholm, Sweden, Aug. 12, 2015

Introduction to Core-Collapse Supernova Theory
Seminar California Institute of Technology and University of California, Los Angeles Shared Analysis Seminar,
Pasadena CA, USA, May 1, 2015

Neutrino-Driven Turbulent Convection in Stalled Supernova Cores
Seminar at the Physics Department of Frankfurt University, Frankfurt, Germany, Dec. 9, 2014

Beyond Second Order Accuracy in Numerical Relativity Simulation of Binary Neutron Stars
Invited talk at the Annual International Conference on Numerical Modeling of Space Plasma Flows 2014,
Long Beach CA, USA, June 6, 2014

Numerical Simulations of Relativistic Turbulence
Invited talk at the Workshop on Relativistic Plasma Astrophysics, Purdue IN, USA, May 14, 2014

Numerical Simulation of Binary Neutron Stars Merger
Seminar at the Astronomical Institute, Tashkent, Uzbekistan, Jul. 19, 2013

Numerical Simulation of Binary Neutron Stars Merger
Seminar at the Institute of Nuclear Physics, Tashkent, Uzbekistan, Jul. 17, 2013

Filtered Spherical Harmonics Scheme and General Relativistic Radiation Transport

Seminar at CCES at RWTH Aachen University, Aachen, Germany, Apr. 25, 2013

Turbulence and Relativity
Seminar at the Albert Einstein Institute, Potsdam, Germany, Apr. 10, 2013

A New Spherical-Harmonics Scheme for Multidimensional Radiation Transport
Invited talk at the STAM Conference on Computational Science and Engineering, Boston MA, USA, Feb. 27, 2013
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Discontinuous Galerkin Methods for General Relativistic Hydrodynamics
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Numerical Relativity with Athena
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The Merger Phase of Binary Neutron Star Mergers
Penel Contribution at the VII Physics and Astrophysics at the Extreme (PAX) workshop, online, Aug. 26,
2021

Discussion on Gravitational Wave and Simulations from Binary Neutron Star Mergers
Panel Contribution at the Neutron Stars as Multimessenger Laboratories for Dense Matter workshop, ECT*,
online, June 17, 2021

. Modeling the Complete Gravitational Wave Signal from Binary Neutron Star Mergers

Panel Contribution at the IGC@25: Multimessenger Universe Conference, State College PA, June 24, 2019

GW170817: Joint Constraint on the Neutron Star Equation of State from Gravitational Waves and FElectro-
magnetic Observations
Talk at the APS April Meeting, Columbus USA, Apr. 16, 2018

Numerical Simulations of Binary Neutron Star Mergers
Talk at the INT Program INT-17-2b, Electromagnetic Signatures of r-process Nucleosynthesis in Neutron Star
Binary Mergers, Seattle USA, Aug. 18, 2017

Probing Extreme-Density Matter with Gravitational-Wave Observations of Binary Neutron Star Mergers
Talk at Bridging Nuclear and Gravitational Physics: the Dense Matter Equation of State, ECT*, Trento, Italy,
Jun. 6, 2017

Dynamical Ejecta from Binary Neutron Star Mergers
Talk at 21th International Conference on General Relativity and Gravitation, New York City USA, Jul. 13,
2016

A Turbulent Dynamo in Rotating Core-Collapse Supernovae
Talk at Blue Water Symposium, Sunriver USA, Jun. 13, 2016

Dynamical Ejecta from Binary Neutron Star Mergers
Talk at the APS April Meeting 2016, Salt Lake City USA, Apr. 16, 2016

Neutrino-Driven Convection in Stalled Supernova Cores
Talk at Microphysics in Computational Relativistic Astrophysics 2015, Stockholm, Sweden, Aug. 21, 2015

Neutrino-Driven Turbulent Convection in Stalled Supernova Cores
Talk at the APS April Meeting 2015, Baltimore USA, Apr. 11, 2015

High-Order Order Methods for General-Relativistic Hydrodynamics
Talk at INT Program on Binary Neutron Star Coalescence as a Fundamental Physics Laboratory, Seattle,
USA, Jul. 9, 2014

Beyond Second Order Accuracy in Numerical Relativity Simulation of Binary Neutron Stars
Talk at the APS April Meeting 2014, Savannah USA, Apr. 7, 2014

Beyond Second Order Accuracy in Numerical Relativity Simulation of Binary Neutron Stars

Talk at 30th Pacific Coast Gravity Meeting, San Diego, USA, Mar. 28, 2014

Charon: a New Code for Multidimensional Radiation Transport
Talk at Microphysics in Computational Relativistic Astrophysics 2013, ECT*, Trento, Italy, Sept. 27, 2013
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17.

18.

19.

20.

21.

22.

Charon: a New Code for Multidimensional Radiation Transport
Talk at SFB meeting 2012, Munich, Germany, Oct. 17, 2012

Universality and Intermittency in Relativistic Turbulent Flows of Hot Gas
Talk at Annual International Conference on Numerical Modeling of Space Plasma Flows 2012, Big Island of
Hawaii, USA, Jun. 27, 2012

Discontinuous Galerkin Methods for General Relativistic Hydrodynamics
Talk at Parma Workshop on Numerical Relativity and Gravitational Waves 2011, Parma, Italy, Sept. 9, 2011

Discontinuous Galerkin Methods for General Relativistic Hydrodynamics
Talk at Microphysics in Computational Relativistic Astrophysics 2011, Perimeter Institute, Waterloo, Ontario,
Canada, Jun. 23, 2011

Discontinuous Galerkin Methods for General Relativistic Hydrodynamics
Talk at Multimessenger Emissions from Sources of Gravitational Waves, Sau Sebastiao, Brazil, Dec. 2, 2010

Very High Order Discontinuous Galerkin Methods for General Relativistic Hydrodynamics in Spherical Sym-
metry
Talk at Workshop on Unstructured Meshes in Dynamical Spacetimes, Jena, Germany, Aug. 26, 2010

Research Support

Monetary Awards

PI: R. Hix, Co-PIs: A. Dubey, D. Kasen, G. McLaughlin, O. E. B. Messer, D. Radice, R. Surman; DOE
DE-SC0024388; $2,200,000; 2023 — 2027; Ezascale Nuclear Astrophysics for FRIB

PI: D. Radice Sloan Foundation; $75,000; 2022 — 2024; Multimessenger Astrophysics with Numerical Relativity

PI: D. Radice; NASA 80NSSC21K1720; $532,727; 2021 — 2024; Next Generation Numerical Relativity Wave-
forms for LISA Black Holes

PI: D. Radice Co-PI: K. Murase; NSF AST-2108467; $478,283 + $66,900 REU supplement; 2021 — 2024;
WoU-MMA: High-Energy Emission from Neutron Star Mergers

PI: A. Steiner, Co-PIs: D. Brown, C. Horowitz, C. Ratti, D. Radice; NSF PHY-2116686; $3,250,000; 2021 —
2026; Nuclear Physics from Multi-Messenger Mergers Focus Research Hub

PI: W. Haxton, Co-PIs: B. Balentekin, G. Fuller, G. McLaughlin, SIs: A. DeGuevea, F. Foucart, S. Gardner,
D. Kasen, J. Lattimer, T. Lin, K. Mack, D. Phillips, M. Prakash, Y.-Z. Qian, E. Quataert, D. Radice,
S. Reddy, U. Seljak, R. Surman; NSF PHY-2020275; $10,900,000; 2020 — 2025; Network for Neutrinos, Nuclear
Astrophysics, and Symmetries Physics Frontier Center

PI: D. Radice; DOE DE-SC0021177; $750,000; 2020 — 2025; Ezascale Simulations of Neutron Star Mergers

PI: D. Radice; NSF PHY-2011725; $210,000; 2020 — 2024; WoU-MMA : Multimessenger Parameter Estimation
for Binary Neutron Star Mergers

PI: Hix; Co-PIs: A. Almgren, A. Burrows, A. C.‘Calder, S. M. Couch, A. Dubey, C. L. Fryer, G. M. Fuller,
D. Kasen, O. E. B. Messer, A. Mezzacappa, S. Reddy, L. F. Roberts, R. Surman, A. W. Steiner, M. Zingale; Sls:
J. Bell, S. W.Bruenn, C. Cardall, A. Christlieb, J. C. Dolence, E. Endeve, W. P. Even, W. Haxgon, A. L. Hunger-
ford, J. Lattimer, E. J.Lentz, C. M. Malone, E.Quataert, D. Radice, R. T. Wollaeger, S. E. Wooesley; DOE
SciDAC; $7,500,000; 2017 — 2022; Towards Ezascale Astrophysics of Mergers and Supernovae

Compute Time Allocations

PI: D. Radice, Co-Pls: M. Bhattacharya, M. Bhattacharyya, P. Espino, E. Gutiérrez, P. Hammond, K. Murase,
A. Rashti; NSF LRAC; 2.3M node hours; 2023 — 2024; Numerical Simulations of Compact Binary Mergers

PI: D. Radice, Co-Pls: M. Bhattacharyya, P. Espino, R. Kashyap; NSF XSEDE; 18M CPU hours; 2022 —
2023; Numerical Simulations of Neutron Star and Black Hole Mergers
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PI: D. Radice; DOE NERSC; 80k node hours; 2023; Neutron Star Mergers: Nucleosynthesis and Multimes-
senger Emissions

PI: D. Radice; DOE NERSC; 180k node hours; 2022; Neutron Star Mergers: Nucleosynthesis and Multimes-
senger Emissions

PI: D. Radice, Co-PI: R. Kashyap; NSF XSEDE; 36M CPU hours; 2020 — 2021; Numerical Simulations of
Neutron Star and White Dwarf Mergers

PI: D. Radice; DOE NERSC; 17M CPU hours; 2021; Neutron Star Mergers: Nucleosynthesis and Multimes-
senger Emissions

PI: D. Radice; SF XSEDE; 5.1M CPU hours; 2020; Numerical Simulations of Neutron Star Mergers

PI: D. Radice; DOE NERSC; 19M CPU hours; 2020; Neutron Star Mergers: Nucleosynthesis and Multimes-
senger Emissions

PI: D. Radicem DOE NERSC; 41M CPU hours; 2019; Neutron Star Mergers: Nucleosynthesis and Multimes-
senger Emissions

PI: D. Radice, Co-PI: S. Bernuzzi; NSF XSEDE; 1.7M CPU hours; 2018 — 2019; Numerical Simulations of
Neutron Star Mergers

PI: Mosta, Co-PI: D. Radice; NSF PRAC; 5.6M node hours and $15,000; 2018 — 2019; Petascale Simulations
of Neutron Star Mergers

PI: D. Radice, Co-PI: S. Bernuzzi; NSF XSEDE; 5.5M CPU hours; 2017 — 2018; Numerical Simulations of
Neutron Star Mergers

PI: D. Radice, Co-PI: S. Bernuzzi; NSF XSEDE; 3.7M CPU hours; 2016 — 2017; Numerical Simulations of
Neutron Star Mergers

PI: C. D.Ott, Co-Pls: S. Bernuzzi, R. Haas, C. C. Moran, V. Giryanskaya, D. Radice, C. Reisswig, L. Roberts,
E. Schnetter; NSF XSEDE; 21M CPU hours; 2015 — 2016; Simulations of Relativistic Astrophysical Systems

Mentoring

Postdoctoral Scholars

Current

Maitraya Bhattacharyya e Eduardo Mario Gutiérrez e Pedro Espino e Peter Hammond e Alireza Rashti

Former

Rahul Kashyap (research professor at Penn State)

Graduate Students

Current

Jacob Fields e Aviral Prakash e Estuti Shukla e Yi Qiu

Former

Abhishek Das e Daniel Godzieba e Luis Longo (postdoc at U Jena) e Surendra Padamata

Undergraduate Students

Current

Harsharaj Bandyopadhyay e Louis Buchalter ¢ Andrew Noe e Dante Raso
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Former

Vorrapard Kumthongdee ¢ Mathew Leon (graduate student at Ohio State) e Anahi Lopez e Thomas Nguyen (Penn
State ARL)

Teaching

Instructor of record

e Astrophysical Fluid Dynamics (Penn State; ASTRO-440): spring 2023
Special and General Relativity (Penn State; PHYS-479): fall 2022
Numerical Relativity (Penn State; PHYS-597): spring 2022

Introduction to Astrophysics (Penn State; ASTRO-440): spring 2021
Methods of Theoretical Physics (Penn State; PHYS-525): fall 2020, 2021
Computational Physics (Penn State; PHYS-527): fall 2019

Others
e Lecturer at the N3AS Summer School on Multi-Messenger Astrophysics, UC Santa Cruz, July 15 — 24, 2023

e Co-organizer and teaching assistant for “Entering Research”, a workshop for beginning graduate students in
physics, Penn State, May 18-19, 2021

e Lecturer at the “Multi-messenger in Astrophysics” school at Como, Italy, June 28 — July 2, 2021

e Lecturer at the “Neutron star mergers for non-experts: GW170817 in the multi-messenger astronomy and
FRIB eras” summer school at FRIB, Michigan, May 1618, 2018

Service

University Service

e Ph.D. dissertation committee

A. Prakash (chair; in progress)

J. Fields (chair; in progress)

— M. Ryan (member; thesis defended May 5, 2023)

— G. Nagaraj (member; thesis defended Apr. 11, 2023)
— A. Dhani (member; thesis defended Oct. 10, 2022)

— S. Borhanian (member; thesis defended Mar. 29, 2021)

e Faculty search committee (member; Penn State Department of Astronomy; 2023)

e Graduate admission committee (member; Penn State Department of Physics; 2022 — now)

e Graduate mentoring and advising committee (member; Penn State Department of Physics; 2021 — now)

e APS-Bridge committee (member; Penn State Department of Physics; 2020 — now)

e Gravity, Astoparticle and Particle Physics Seminar (member; Penn State Department of Physics; 2022 — now)
e Fundamental theory seminar committee (chair; Penn State Department of Physics; 2019 — 2022)

e IT advisory board (member; Penn State Eberly College of Science; 2020 — now)

e Colloquium committee (member; Penn State Department of Physics; 2019 — 2020)

e Colloquium committee (member; Penn State Department of Astronomy & Astrophysics; 2019 — 2020)

e Colloquium committee (member; Institute for Advanced Study; 2018 — 2019)
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Service to the Profession

Referee for Computer Physics Communications, Computer & Mathematics, European Physical Journal A,
Journal of Computational and Applied Mathematics, Nature, Monthly Notices of the Royal Astronomical
Society, Physics Letters A, Physica Scripta, Physical Review D, Physical Review Letters, Physical Review X,
Physics of Fluids, SIAM Journal on Numerical Analysis, SIAM Journal on Scientific Computing, Symmetry,
The Astrophysical Journal, The Astrophysical Journal Letters, and Universe

Proposal referee or panelist for DIRAC (UK supercomputing), DOE (Department of Energy), FONDECYT
(main science founding agency in Chile), ERC (European Research Council), NASA (National Aeronautics
and Space Administration), NSERC (National Sciences and Engineering Research Council of Canada), NSF
(National Science Foundation), PRACE (Partnership for Advanced Computing in Europe), RGC Hong Kong,
and the Swiss National Supercomputing Center

Program Organizer for the “Astrophysical Neutrinos and the Origin of the Elements®, July 17 — Aug. 11, 2023
(INT; University of Washington)

Program Organizer for the “Plasmas in Strong Gravity” program at the Aspen Center for Physics, July 18 —
Aug. 8, 2022.

Program Organizer for “The r-process and the nuclear EOS after alLIGO’s third observing run”, May 23-27,
2022 (INT; University of Washington)

Conference Organizer for the “The first compact star merger event — implications for nuclear and particle
physics”, held Oct. 14-18, 2019, at European Centre for Theoretical Studies in Nuclear Physics and Related
Areas (ECT*; Trento, Italy)

Guest editor for the topical issue “The first Neutron Star Merger Observation — Implications for Nuclear
Physics” on the European Physics Journal A

Scientific Committee member for the INT-18-72R workshop at the Institute for Nuclear Theory, Mar. 12 - 14,
2018, Institute for Nuclear Theory (INT; University of Washington)

Service to the Society

Main developer of the open-source general-relativistic hydrodynamics code WhiskyTHC.
http://personal.psu.edu/dur566/whiskythc.html

Main developer of the open-source visualization program pygraph.
http://bitbucket.org/dradice/pygraph
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