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RESEARCH GRANTS

o Gravitational-wave astronomy o Testing general relativity
o Multi-messenger astrophysics o Equation of state of dense nuclear matter
o Compact-object mergers o Statistical methods in astronomy

o Expert: Python (including NumPy, SciPy, matplotlib, Jupyter); Bash; Git (including collabora~

tion and continuous integration via GitHub); Linux; MacOS
o Advanced: Slurm; HTCondor; OpenMPI; SQL; C/C++; Cython; LaTeX
o Intermediate: Mathematica; Matlab; Maple; HTML; Windows

o Some Experience: scikit-learn; CSS; Java
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RESEARCH
EXPERIENCE

o

o

Research Associate Professor, Syracuse University

Developed the first fully-marginalized quasi-normal mode analysis of a
black hole [9]. Used this to show that an overtone was not detectable in
GW150914 due to timing uncertainty, contrary to prior claims [10].

First discovery of a sub-dominant quasi-normal mode from a perturbed
black hole [16]. Study was featured on the front page of Nature News
Dec. 1-3, 2023 [“Gravitational waves from giant black-hole collision
reveal long-sought ‘ringing’ ”].

HPC Facilitator / Affiliate Faculty, UMass Dartmouth

o

o

Showed that Apple Silicon processors can obtain impressive
performance for scientific applications as compared to Nvidia

GPUs [17]. Study received coverage in New Scientist [“A stack of Apple
laptops could work as a powerful supercomputer,” 16 Nov. 2022].

Validated statistical significance of sub-dominant quasi-normal
detection in a perturbed black hole [11]

Postdoc/Senior Scientist, MPI for Gravitational Physics Hannover

o

Showed that GW190521 may be the first detection of an intermediate
mass ratio inspiral [25].

Placed sub-atomic constraints on deviations from the Kerr geometry
using the black hole formed by GW150914 [21].

Constrained long-range “hair” on the component black holes of
GW190814 and GW190412 [27].

Combined state-of-the-art nuclear physics with multimessenger
observations of GW170817 to place tightest current constraint on
neutron star radius [30]. Study received coverage in worldwide press,
including Sky & Telescope magazine, Universe Today, the Bad
Astronomy blog, Gizmodo, Business Insider, TechNews (Taiwan), Delo
(Slovenia), AstroNews.ru (Russia), Futura Sciences (France), Global
Science (Italy), and Asian News International (India). Also featured in
Max Planck Research magazine.

Placed tight constraints on the Kerr nature of black holes by looking for
post-merger gravitational-wave echoes [34].

Developed a test of Hawking’s area theorem using gravitational
waves [39].

Lead developer of PyCBC Inference, a python-based utility for
gravitational-wave parameter estimation [37].

Lead author of GW15091/: First results from the search for binary
black hole coalescence with Advanced LIGO, which detailed the
templated search that detected GW150914 [47].

Led effort to incorporate spin into the templated search used in
Advanced LIGO [42], and to increase the mass upper limit of the
search. This was key in the detection of GW150914, as the event was
outside the bounds of the search originally used in initial LIGO.

2022

2022-2023

2014-2022
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Research Associate, University of Maryland (advisor: Alessandra 2011-2014
Buonanno)
o Led LIGO’s binary-black hole working group in preparation for
Advanced LIGO.

o Determined when sub-dominant modes are needed in searches for
binary black holes with Advanced LIGO [45].

o Investigated overlap between analytic and numerical relativity waveform
models of binary black hole mergers [58].

o Lead author on LIGO publication presenting results from the search for
low-mass compact binaries during initial LIGO’s last science run [48].

Research Assistant, Syracuse University (advisor: Duncan Brown) 2008-2011
o Led search for gravitational waves from low-mass compact binaries
(M <25 Myg) in initial LIGO’s last science run.

o Developed post-processing pipeline used to estimate significance of
candidate events in initial LIGO’s fifth and sixth science runs.

ADVISING AND

MENTORING Syracuse University
EXPERIENCE
o Postdocs:
~ Will Gearty 2024~

o Ph.D. students (advisor):

— Alex Correia (Physics) 2023~
Project: Black hole spectroscopy in current and future detectors

o Master’s students (internship mentor):

— Aryan Apte (Applied Data Science) 2024—
Project: Syracuse University Research Chat Bot

— Udayan Gaikwad (Data Science) 2025
Project: Preprint Alert Bot

— Siddhi Shitole (Computer and Information Science) 2025
Project: Preprint Alert Bot and Tariff Documents Digitization

— Ramya Patchala (Applied Data Science) 2024-2025

Project: Syracuse University Research Chat Bot & Tariff
Documents Digitization

— Kamaljit Aulakh (Computer Science) 2024-2025
Project: Syracuse University Data Storage Finder

o Undergraduates (internship mentor):
— David Pascual (Computer Science & Mathematics) 2025-2026
Project: An Apple Silicon cluster for gravitational-wave astronomy

— Adil Oryspayev (Computer Science & Mathematics) 2025-2026
Project: Preprint Alert Bot

— Alisha Hassan (Engineering & Computer Science) 2024-2025
Project: An Apple Silicon cluster for gravitational-wave astronomy



TEACHING
EXPERIENCE

UMass Dartmouth
o Master’s students (advisor):

Nereesh Kumar 2023
Project: Benchmarking Apple Silicon processors for
gravitational-wave astronomy

Alex Correia 2022-2023
Project: Sky and time marginalization in black hole spectroscopy

o Undergraduates (internship mentor):

Rajrupa Mondal 2022-2023
Project: Constraining the Kerr nature of astrophysical black holes

MPI for Gravitational Physics Hannover
o Ph.D. students (mentor):

Julian Westerweck 2017-2022
Ph.D. June 2022

Thesis: Observational tests of fundamental physics from
gravitational wave detections

Miriam Cabero 20162018
Ph.D. Feb. 2018

Thesis: Gravitational-wave astronomy with compact binary
coalescences: from blip glitches to the black hole area increase law

o Undergraduates:

Sarah Kate Sweeney, summer research intern 2021
Project: Constraints on the neutron-star equation of state using
binaries with unknown sky location

Richard Stiskalek, summer research intern 2020
Project: Building a transdimensional MCMC for
gravitational-wave applications

Suman Kulkarni, summer research intern 2019
Project: Testing the Gaussianity of LIGO noise

Publication: arXiv:2011.13764 [24]

Stephan Mohr, Bachelor’s thesis 2018-2019
Co-mentored with Frank Ohme

Thesis: Black hole spin measurements from gravitational wave data

Hannah Griggs, summer research intern 2017
Project: Searching for the presence of third bodies near compact
binary mergers
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Courses taught:

IST 400/

600: Open Source Software Development Practicum,

Syracuse University

IST 356:
University

IST 356:
University

Programming Techniques for Data Analytics, Syracuse

Programming Techniques for Data Analytics, Syracuse

Fall 2026

Spring 2026

Fall 2025



CONFERENCE &
WORKSHOP
ORGANIZATION

DSC 520: High Performance Scientific Computing, UMass Dartmouth

PHY 113: Classical Physics I, UMass Dartmouth

Other:

Git & GitHub, Bash, and Conda; OSPO Workshop: Computing 101, R,
and Python; Syracuse University

Bayesian Inference in Gravitational-wave Astronomy; NP3M Summer
School; Indiana University

Git & GitHub; OSPO Workshop: Computing 101 and R; Syracuse
University

Object-oriented programming in Python; OSPO Workshop: Advanced
Python; Advanced Syracuse University

Introduction to Bash, Conda, and Git & GitHub; OSPO Workshop:
Computing 101 and Python; Syracuse University

Physics of Gravitational-wave Emission and Detection; 57th Karpacz
Winter School of Theoretical Physics; Karpacz, Poland

Bayesian inference & PyCBC; Statistical Methods for the Detection,
Classification, and Inference of Relativistic Objects; ICERM, Brown
University (online)

Bayesian inference with PyCBC; PyCBC Inference Online Workshop

Gravitational-wave parameter estimation with PyCBC Inference;
PyCBC Inference workshop; University of Portsmouth, UK

Volunteer mentor for physics seminar; University of Maryland

Teaching assistant; Syracuse University

Professional development:

2022 New Faculty Workshop
o Learned active teaching pedagogies at workshop organized by the
American Association of Physics Teachers
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Spring 2023

Fall 2022

2025

2025

2025

2024

2024

2021

2020

2020

2019

2013

2006-2008

July 2022




ACADEMIC
SERVICE

AWARDS
& HONORS

OSPO Workshop: Computing 101, R, and Python
(Organizer)
Syracuse University

OSPO Workshop: Computing 101 and R
(Organizer)
Syracuse University

OSPO Workshop: Advanced Python
(Organizer)
Syracuse University

OSPO Workshop: Computing 101 and Python
(Organizer)
Syracuse University
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August 2025

January
2025

December
2024

August 2024

PyCBC Inference Online Workshop 2020 June 2020

(Co-organizer)

Online

Attended by over 50 scientists from the US, Europe, India, and China
Gravitational waves and parameter estimation in the era of detections Jan. 2020

(Co-organizer)

Tagungsstétte Schloss Ringberg, Germany
Gravitational-wave parameter estimation with PyCBC Inference workshop May 2019

(Science organizer)

University of Portsmouth, UK

Attended by over 30 scientists from the UK, US, and Europe.
Panel reviewer for National Science Foundation 2025
Referee for Physical Review Letters 2023—
Member of the Cosmic Explorer Consortium 2020
Associate member of the LISA Consortium 2020
Referee for ApJ, MNRAS, CQG Letters 2020-
Referee for Classical and Quantum Gravity 2017
Colloquium speakers coordinator, Albert Einstein Institute 2019-2021
Member of the Albert Einstein Institute’s IT committee 20162021
Member of the LIGO Scientific Collaboration (LSC) 2008-2018
Presentations reviewer for the LSC Publications & Presentations committee 2016-2018
Waveform reviewer for the LSC 20142017
Co-chair of the stellar-mass binary black hole group within the LSC 2012-2016
Referee for Journal of General Relativity and Gravitation 2015
Max-Planck-Gesellschaft performance bonus (“AT-Zulage”) 2020
Gruber Cosmology Prize (1/1000 awardees from the LIGO Discovery Team) 2016
Special Breakthrough Prize (1/1000 awardees from the LIGO Contributors) 2016
Martin Luther King Jr. Unsung Hero Award 2009



INVITED TALKS
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Probing cosmic exapansion at high redshifts with neutron-star—black-hole dark

sirens in Cosmic Explorer
Los Alamos National Laboratory

Los Alamos, NM

OSPO Case Studies: the Syracuse University OSPO
CURIOSS Gathering Dublin

Dublin, Ireland

PyCBC Inference tutorial; standard IMR, ringdown, & hierarchical PE
GWPAW

Georgia Tech
Atlanta, GA

The Open-Source Project Office at SU
Research Computing Series Lecture

Syracuse University
Syracuse, NY

High Performance Computing in Gravitational-wave Astronomy
HPC Day 2023

UMass Dartmouth
Dartmouth, MA

Observational evidence for quasi-normal modes from astrophysical black holes
Gravitational Waves meet Amplitudes in the Southern Hemisphere

ICTP-SAIFR
Sao Paulo, Brazil

Joint Bayesian inference of gravitational-wave & NICER data
Neutron Stars as Multi-Messenger Laboratories for Dense Matter

ECT*
Trento, Italy

Observational evidence for quasi-normal modes from astrophysical black holes
At the Interface of Mathematical Relativity and Astrophysics

Banff International Research Station
Banff, Canada

What have the data told us?
Black hole workshop

Center for Computational Astrophysics
Flatiron Institute
New York, NY

Physics of gravitational wave emission and detection (lecture)
57th Karpacz Winter School of Theoretical Physics

Wroclaw, Poland

Probing fundamental physics with gravitational waves
The University of Texas Rio Grande Valley

Online

How to do astronomy with gravitational waves
The Cooper Union for the Advancement of Science and Art

New York, NY
Online

July 2026

Feb. 2026

Dec. 2025

April 2024

Nov. 2023

Aug. 2023

June 2022

April 2022

Feb. 2022

June 2021

Feb. 2021

Feb. 2021
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Probing fundamental physics with gravitational waves Feb. 2021
Center for Computational Astrophysics

Flatiron Institute
New York, NY
Online

How to estimate parameters and test GR with PyCBC' (tutorial) Nov. 2020
Statistical Methods for the Detection, Classification, and Inference of Relativistic Objects

ICERM, Providence, RI
Online

Understanding the heaviest gravitational-wave observation: Could GW190521 Nov. 2020

be an intermediate mass ratio inspiral?
Perimeter Institute

Waterloo, ON
Online

Understanding the heaviest gravitational-wave observation: Could GW190521 Nov. 2020

be an intermediate mass ratio inspiral?
Albert Einstein Institute Colloquium

Hannover & Potsdam, Germany
Online

Panelist, From heavy-ion collision to neutron stars Aug. 2020
Online workshop

Hosted by University of Illinois Urbana-Champaign

Probing fundamental physics with gravitational waves April 2020
SUNY Albany, Albany, NY

via Zoom

Probing fundamental physics with gravitational waves April 2020
Union College, Schenectady, NY

via Zoom

Measuring the neutron-star equation of state from multimessenger April 2020

observations
APS April Meeting 2020

Online

Testing GR with gravitational waves: current status and future prospects March 2020
DPG Spring Meeting
Bonn, Germany
Cancelled due to COVID-19 pandemic

The equation of state of dense nuclear matter from multimessenger Feb. 2020

observations of binary neutron stars
Universidade de Santiago de Compostela

Santiago de Compostela, Spain

Constraining the equation of state of dense nuclear matter from Nov. 2019
multimessenger observations of binary neutron stars
University of Washington, Seattle

GW170817: Stringent constraints on neutron-star radii from multimessenger Oct. 2019
observations

The first compact star merger event — Implications for nuclear and particle physics

ECT*

Trento, Italy



Current and future challenges in gravitational wave parameter estimation
Gravitational Wave Physics and Astronomy Workshop (GWPAW)
University of Maryland

Gravitational-wave astronomy with python-based parameter estimation
University of Birmingham, Birmingham, England

Search challenges in third generation detectors
Physics and Astrophysics at the eXtreme (PAX)
Amsterdam, Netherlands

Applications of python-based parameter estimation of gravitational waves
Cardiff University, Cardiff, Wales

The detection and analysis of the first gravitational-wave observations
Montclair State University, Montclair, NJ

Detecting € interpreting GW150914 with unmodeled & modeled searches
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Nov. 2018

May 2018

Aug. 2017

June 2017

Feb. 2017

May 2016

The first detection of a binary black hole merger: Status and future prospects

Hannover, Germany

Prospects for the first detections
Black holes and gravitational waves workshop

Cardiff University, Cardiff, Wales

Searching for gravitational waves: Detection challenges and prospects for the

advanced detector era
Rochester Institute of Technology, Rochester, NY

May 2015

Jan. 2014
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