
cholis@oakland.edu Ilias Cholis Department of Physics
Oakland University

Hannah Hall, 174,
Rochester, MI, 48309, USA

Education : Graduate student at Graduate School of Arts and Science,
Department of Physics , New York University (NYU) September 2005 - September
2010.
Graduate student at School of Applied Mathematical and Physical Sciences, Physics
Department, National Technical University of Athens (NTUA) October 2004 - May
2005.
School of Applied Mathematical and Physical Sciences,
National Technical University of Athens (NTUA) September 1999 - October 2004.

Professional Experience : Associate Professor, Oakland University, Department of Physics.
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tronomy, Astronomy & Astrophysics.
September 2015 - August 2018 ;
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September 2006 - August 2010 ;
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Mark Leslie Graduate Assistantship, NYU, September 2009 - August 2010;
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Grants

6. Department of Energy, “Hunting for Dark Matter Signals in Cosmic-Ray and Gamma-Ray Observations from the
MeV to the TeV scale”, $ 131,000, June 2023

5. National Science Foundation, “Dark Matter Primordial Black Holes under the scrutiny of LIGO’s observations”, $
150,000, July 2022

4. Department of Energy, “Searching for Dark Matter Signals in Cosmic-Ray and Gamma-Ray Observations”, $ 60,000,
November 2021

3. Michigan Space Grant Consortium, “Correlations of Cosmic Ray Data in Search of Spectral Features”, $ 10,000,
May 2021

2. University Research Committee, Faculty Research Award, “Modeling the Gamma-Ray Emission from the Milky
Way’s Center”, $ 10,000, May 2020

1. Michigan Space Grant Consortium, “Modeling Solar Modulation of Cosmic Rays Analytically with Data from 2006
to 2016”, $ 10,000, May 2019

Graduate Student Mentoring

Mehdi El Bouhaddouti, current PhD student at Oakland University

Muhsin Aljaf, current PhD student at Oakland University

Pradip Rimal, former MSc student at Oakland University (moved to Optimize EV at Detroit MI)

Tanvi Karwal, former graduate student at Johns Hopkins University (moved to postdoc at University of Pennsylvania)

Bhaskaran Balaji, former graduate student at Johns Hopkins University (moved at SpaceX)

Julian Muñoz, former graduate student at Johns Hopkins University (moved to postdoc at Harvard)

Sam McDermott, former graduate student at University of Michigan and Fermilab Predoctoral Fellow (moved to postdoc
at Fermilab)

Andrzej Hryczuk, former SISSA graduate student (moved to postdoc at University of Oslo)

Hani Nurbiantoro Santosa, former SISSA graduate student

Maryam Tavakoli, former SISSA graduate student (moved to postdoc at Institute for Research in Fundamental Sciences)

Undergraduate Student Mentoring

John Carlini, current undergraduate student at Oakland University

Joseph P. Surdutovich, undergraduate student at Carleton College (continued to PhD in Ohio State University)

Jenna Bacon, undergraduate student at Oakland University (moved to Momentus Space at San Jose CA)

Iason Krommydas, undergraduate student at National Technical University of Athens (continued to PhD in Physics at
Rice University)



Thressay Hoover, undergraduate student at Oakland University (continued to PhD in Physics at Perdue University)

Konstantinos Kritos, undergraduate student at National Technical University of Athens (continued to PhD in Physics
at the Johns Hopkins University)

Ian McKinnon, undergraduate student at Oakland University (continued to PhD in Physics at the University of Okla-
homa)

Sawyer Hall, undergraduate student at Oakland University (moved to Masters in Engineering at Oakland University)

Talks

• Wayne State University, Physics Seminar, Detroit, MI, “Searching for the nature of dark matter with cosmic- ray
and gamma-ray observations of the Milky Way”, October 2024, (invited talk)

• Longway Planetarium, Flint, MI, “Searching for the nature of dark matter with cosmic rays and gamma rays”,
October 2024, (public talk)

• Council of the Committee on Space Research, Scientific Assembly 2024, Busan, South Korea, “Antimatter Cosmic
Ray Nuclei as a Probe for Dark Matter”, July 2024, (invited talk)

• New Horizons in Primordial Black Holes, Edinburg, Scotland, “The mass-distribution of LIGO’s events as a probe
for primordial black holes”, June 2024

• Athens Symposium on Exploring the Universe, National Research Institute, Athens, Greece, “Searching for Dark
Matter in Gamma Rays”, June 2024, (invited talk)

• American Physical Society Meeting 2024, Sacramento, California, “Scrutinizing the Gamma-Ray background in search
of Dark Matter”, April 2024

• Kashiwa Dark Matter Symposium, Tokyo, Japan, “The gamma-ray galactic center excess in 2023”, December 2023

• University of California Santa Cruz, Santa Cruz, California, “The gamma-ray galactic center excess in 2023”, October
2023, (invited talk)

• CETUP 2023, The Institute for Underground Science at Sanford Underground Research Facility, South Dakota, “The
gamma-ray galactic center excess with multi-messenger observations”, June 2023, (invited talk)

• Status of the Galactic Center Gamma-Ray Excess, Rutgers University, New Jersey, “On the morphology of the
gamma-ray galactic center excess”, June 2023, (invited talk)

• Next-generation gamma-ray searches for dark matter, University of Chicago, Illinois, “The gamma-ray galactic center
excess with multi-messenger observations”, May 2023, (invited talk)

• Leinweber Center for Theoretical Physics spring symposium, University of Michigan, Michigan, “The properties of
the gamma-ray galactic center excess”, May 2023, (invited talk)

• Texas A&M University, College Station, Texas, “The Gamma-ray Galactic Center Excess with Multi-Messenger
Observations”, April 2023, (invited talk)

• American Physical Society Meeting 2023, Minneapolis, Minnesota, “Have we found the counterpart signal of the
Fermi bubbles at the cosmic-ray positrons”, April 2023, (featured presentation)

• Oakland University “What can we learn from cosmic-ray positrons?”, March 2023, (colloquium talk)

• National and Kapodistrian Univeristy of Athens, Athens, Greece, “WIMP dark matter searches in the Milky Way
with gamma-rays and cosmic rays”, November 2022, (invited talk)



• American Physical Society Eastern Great Lakes Section Fall meeting, Lawrence Technological University, Southfield,
Michigan, “The current status of WIMP dark matter searches”, October 2022, (invited talk)

• 10th Fermi Symposium, University of Johannesburg, Johannesburg, South Africa, “The Galactic Center Excess in
2022”, October 2022

• Roma International Conference on AstroParticle Physics, La Sapienza, Rome, Italy, “Revisiting the Gamma-Ray
Galactic Center Excess with Multi-Messenger Observations”, September 2022

• TeV Particle Astrophysics, Queen’s University, Kingston, Canada, “Revisiting the Gamma-Ray Galactic Center
Excess with Multi-Messenger Observations”, August 2022

• 27th International Symposium on Particles, Strings and Cosmology, Max Planck Institute, Heidelberg, Germany,
“Revisiting the Galactic Center Excess in Gamma Rays with Multi-Messenger Observations”, July 2022

• 14th International Conference on Identification of Dark Matter 2022, Vienna, Austria, “Revisiting the Galactic Center
Excess with Multi-Messenger Observations”, July 2022

• Council of the Committee on Space Research, Scientific Assembly 2022, Athens, Greece, “Cosmic rays as a new probe
to study the properties and evolution of Milky Way pulsars”, July 2022, (invited talk)

• HEP2022-39th Conference on Recent Developments in High Energy Physics and Cosmology, Thessaloniki, Greece
“Searching for Dark Matter Signals from the Center of the Milky Way”, June 2022

• CERN-CKC workshop on physics beyond the Standard Model, Jeju Island, South Korea “Revisiting the Galactic
Center Excess with New High-Resolution Templates”, June 2022, (invited talk)

• Global Summit on Gravitation, Astrophysics and Cosmology “Searching for Signals of Dark Matter Annihilation in
the Milky Way”, April 2022, (invited talk)

• American Physical Society Meeting 2022, “Using cosmic-ray positron and electron observations to probe the averaged
properties of Milky Way pulsars and their time evolution”, April 2022

• Oakland University “Hunting for WIMPs in the Milky Way”, November 2021, (colloquium talk)

• Michigan Space Grant Consortium Conference, Calvin University “The cosmic-ray lepton spectra and their implication
on the properties of Milky Way pulsars”, October 2021

• 17th International Conference on Topics in Astroparticle and Underground Physics 2021 “Antimatter Cosmic-Ray
Nuclei and Dark Matter”, September 2021

• New Frontiers in Physics, ICNFP 2021 “Antimatter Cosmic Rays and Dark Matter”, August 2021

• Council of the Committee on Space Research, Scientific Assembly 2021 “Antimatter Cosmic Ray Nuclei from Dark
Matter Annihilations”, May 2021 (invited talk)

• American Physical Society Meeting 2021 “Coalescence of Black Holes with Low Mass Gap Objects in Globular Clusters
through Binary-Single Exchanges”, April 2021

• University of Johannesburg, 9th International Fermi Symposium “Current Constraints on WIMP Dark Matter”,
April 2021 (invited plenary talk)

• National Technical University of Athens, “Antimatter Cosmic-Ray Nuclei as a Probe of Dark Matter”, February 2021
(invited talk)

• Warren Astronomical Society, Michigan “Antimatter Cosmic Rays and Dark Matter”, February 2021 (invited public
talk)

• Committee on Space Research Scientific Assembly, Sydney Australia, “Antimatter Cosmic Ray Nuclei from Dark
Matter Annihilations”, January 2021 (invited talk)



• Aachen University, Germany, “Scrutinizing Gamma-Ray Observations from Milky Way’s Center in Search of Dark
Matter Signals”, November 2020 (invited talk)

• Johns Hopkins University “Evaluating the Merger Rate of Binary Black Holes from Direct Captures and Third-Body
Soft Interactions Using the Milky Way Globular Clusters”, November 2020 (invited talk)

• Northern Illinois University “Searching for Dark Matter; a High Energy Astrophysicist’s Perspective”, October 2020
(invited colloquium talk)

• Midwest Relativity Meeting 2020 “Evaluating the Merger Rate of Binary Black Holes Using the Milky Way Globular
Clusters”, October 2020

• American Physical Society Meeting 2020 “Testing the Galactic Center Excess with the Known Catalogue of Gamma-
Ray Point Sources”, April 2020

• Michigan Space Grant Consortium Conference, University of Michigan “Charge and Energy-Dependence of Solar
Modulation at the AMS, BESS and PAMELA observations of cycle 23”, October 2019

• Forward Physics and Diffraction at the LHC, University College Dublin “Forward Production of anti-nuclei and Dark
Matter”, June 2019 (invited talk)

• American Physical Society Meeting 2019 “Astrophysical Systematics on Anti-nuclei Cosmic Rays and Dark Matter”,
April 2019

• Saturday Morning Physics, University of Michigan “Searching for Dark Matter with Antimatter”, February 2019
(invited public talk)

• Fermi National Accelerator Laboratory, “Cosmic-Ray Anti-nuclei and Dark Matter”, February 2019 (invited talk)

• University of Michigan “Anti-nuclei Cosmic-Rays and Dark Matter”, December 2018 (invited talk)

• Brown University, Identification of Dark Matter 2018, “The Impact of Antiproton and Antimatter Nuclei measure-
ments on Dark Matter Searches”, July 2018

• University of Maryland, “Analyzing the Gamma-Ray Sky with Wavelets”, May 2018 (invited talk)

• American Physical Society Meeting 2018, “Primordial Black Holes as Gravitational Wave Sources”, April 2018
(invited talk)

• Kavli Institute for Cosmological Physics, University of Chicago, “Dark Matter Searches in Gravitational Waves”,
April 2018 (invited talk)

• AMS Days La Palma, “Tracking down the source of high energy positrons with AMS-02 measurements”, April 2018
(invited talk)

• University of Hawaii, “New Approaches for Indirect Dark Matter Searches”, February 2018 (invited colloquium talk)

• Institute for Astronomy, University of Hawaii, “Searching for Dark Matter in High Energy Astrophysics”, February
2018 (invited colloquium talk)

• Virginia Tech, “Searching for Dark Matter in High Energy Astrophysics”, February 2018 (invited colloquium talk)

• Oakland University, “Searching for Dark Matter with Gravitational Waves”, February 2018 (invited colloquium talk)

• University of Florida, “New Approaches for Indirect Dark Matter Searches”, February 2018 (invited talk)

• University of Florida, “Searching for Dark Matter in High Energy Astrophysics”, February 2018 (invited colloquium
talk)

• Rutgers University, “Wavelet Analysis of the Inner Galaxy”, January 2018 (invited talk)

• Theoretical Physics Workshop, Athens Greece, “Searching for Dark Matter in Gravitational Waves”, December 2017
(invited talk)



• Topical Workshop on Dark Matter, Singapore, “Searching for Dark Matter in Gravitational Waves”, November 2017
(invited talk)

• Three Elephants in the Gamma-Ray sky, Germany, “Wavelet Analysis of the Inner Galaxy”, October 2017 (invited
talk)

• National Technical University of Athens, “Searching for Dark Matter in Gravitational Waves”, August 2017 (invited
talk)

• TeVPA 2017, “Evidence of Stochastic Acceleration on Secondary Antiprotons by Supernova Remnants”, August 2017

• TeVPA 2017, “Dark Matter contributions to the CR spectra. What is the origin of the positron excess and the
antiproton CRs?”, August 2017 (invited talk)

• University of Pittsburgh, Pheno 2017, “Searching for Signals of Merging Primordial Black Hole Binaries”, May 2017

• Johns Hopkins University, “Cosmic Ray positrons from near-by pulsars”, February 2017

• Aspen Center for Physics, “Have we detected Dark Matter in LIGO data?”, February 2017

• Imperial College, London, “Indirect Searches for Dark Matter and Gravitational Waves”, February 2017 (invited
talk)

• California State University Long Beach, “Searching for Dark Matter with Gravitational Waves”, February 2017
(invited colloquium talk)

• American Physical Society Meeting 2017, “The Fermi Galactic Center Excess as a signal of Bursts of Cosmic Rays”,
January 2017

• University of Virginia, “Searching for Dark Matter in Gravitational Waves”, January 2017 (invited colloquium talk)

• King’s College, London, “Dark Matter and Gravitational Waves”, November 2016 (invited talk)

• Massachusetts Institute of Technology, “Have we detected of dark matter with LIGO?”, November 2016 (invited talk)

• Pennsylvania State University, “Have we seen a signal of dark matter in LIGO data?”, November 2016 (invited talk)

• Deutsches Elektronen-Synchrotron, workshop on Gravitational Waves and Cosmology, “Primordial Black Holes and
Dark Matter”, October 2016 (invited talk)

• University of Delaware, “Looking for signals of Dark Matter with LIGO”, October 2016 (invited talk)

• Pennsylvania State University, Neighborhood Workshop on Astrophysics and Cosmology, “A predictive analytic model
for the solar modulation of cosmic rays”, March 2016

• University of Maryland, “Did LIGO detect Dark Matter?”, March 2016 (invited talk)

• LHC Results Forum, “Observing Gravitational Waves with LIGO”, March 2016 (invited talk)

• University of Cincinnati, colloquium, “Searching for signals of dark matter annihilation, Scheherazade’s astrophysics
tales”, February 2016 (invited colloquium talk)

• Johns Hopkins University, “Towards a predictive analytic model for the solar modulation of cosmic rays”, February
2016

• University of Cincinnati, “The Fermi Galactic Center Excess; A signal of Dark Matter Annihilation, Millisecond
Pulsars or Bursts of Cosmic Rays”, November 2015 (invited talk)

• Johns Hopkins University, “The Fermi Galactic Center Excess”, October 2015

• Particle Physics and Cosmology Workshop 2015, Deadwood South Dakota, “Searching for Signals of Dark Matter
Galactic Annihilation”, June-July 2015 (invited talk)



• Mitchell Workshop, Texas A&M University, “The Fermi Galactic Center Excess; Background Model Systematics and
Interpretations”, May 2015 (invited talk)

• Ohio State University, “The Fermi Galactic Center Excess”, May 2015 (invited talk)

• Princeton University, “WIMP ante portas? The Fermi Galactic Center Excess”, April 2015 (invited talk)

• Exploring the Dark Sector, Korea Institute of Advanced Study, “The Status of the GeV Galactic Center Excess”,
March 2015 (invited talk)

• Fermi National Accelerator Laboratory, “On the Solar Modulation of Cosmic Rays”, March 2015

• Rice University, colloquium, “Searching for Dark Matter using the Gamma-Ray sky”, February 2015 (invited collo-
quium talk)

• Arizona State University, “Wimp ante portas? Background model systematics for the Fermi GeV excess”, December
2014 (invited talk)

• COSMO 2014, “Searching for signals of dark matter in the extragalactic gamma-ray background”, August 2014

• New Frontiers in Physics, ICNFP 2014, “Understanding the origin of the rising cosmic-ray positron fraction after
AMS”, July 2014

• Amsterdam, Astroparticle Physics 2014, “Searching for dark matter in the extragalactic gamma-ray background”,
June 2014

• 47th Annual Fermilab Users Meeting, “Status of Dark Matter Searches”, June 2014

• Fermi National Accelerator Laboratory, “Cross-correlating gamma-rays with known galaxies”, May 2014

• Marshall Space Flight Center, “The cosmic ray positron fraction measurement with AMS; discussing its implications
on dark matter, local pulsars and near-by supernova remnant sources”, May 2014 (invited talk)

• California Institute of Technology, “Update after AMS: implications on Dark Matter, local pulsar and supernova
remnant sources”, April 2014 (invited talk)

• Washington University in St. Louis, “The AMS-02 CR results: implications on near-by supernova remnant sources,
pulsars and on dark matter”, April 2014 (invited talk)

• Institute for Advanced Study, Princeton, “Indirect Detection of Wino Dark Matter: Multichannel Detection Study”,
March 2014 (invited talk)

• University of California Los Angeles, Dark Matter 2014, “The AMS-02 cosmic-ray spectra, implications on dark
matter, local pulsar and supernova remnant sources”, February 2014

• Abdus Salam International Center for Theoretical Physics, “Residuals in the Inner Galaxy and the case of an unre-
solved population of Millisecond Pulsars”, October 2013 (invited talk)

• Fermi National Accelerator Laboratory, “Constraining the origin of Cosmic Ray lepton anomalies by measuring the
Boron to Carbon ratio”, September 2013

• Aspen Center for Physics, “The cosmic ray positron fraction spectrum measured by AMS-02; dark matter and local
pulsar interpretations”, September 2013

• Aspen Center for Physics, “The smoothly rising positron fraction spectrum as measured by AMS, its implications on
∼100 GeV and TeV annihilating dark matter”, August 2013

• Kavli Institute for Cosmological Physics, The University of Chicago, “The AMS positron fraction: Interpretations”,
June 2013 (invited talk)

• Kavli Institute for Theoretical Physics, University of California Santa Barbara, “The 130 GeV line as a signal of
dark matter annihilation”, May 2013



• University of Aegean, HEP 2013 Recent Developments in High Energy Physics and Cosmology, “TeV and PeV
neutrinos in km3 telescopes, a new probe of studying high energy astrophysical phenomena”, April 2013

• University of Crete, “Spectral Lines at the GeV scale; a signal of Dark Matter annihilation?”, April 2013 (invited
talk)

• Kavli Institute for Cosmological Physics, The University of Chicago, “Interpretations of the AMS positron fraction
results”, April 2013 (invited talk)

• Argonne National Laboratory, “TeV and PeV astrophysics with km3 neutrino telescopes, a few examples”, December
2012 (invited talk)

• Northwestern University, “The 130 GeV gamma-ray line(s) from Dark Matter annihilations in the Galaxy and con-
straints on the associated spectrum”, October 2012 (invited talk)

• Kavli Institute for Cosmological Physics, The University of Chicago, “Gamma-rays Dark Matter”, October 2012
(invited talk)

• Fermi National Accelerator Laboratory, “The 130 GeV line(s) claims spectral feature, implications for annihilating
Dark Matter”, October 2012

• Chicago, Identification of Dark Matter 2012, “Extracting limits on Dark Matter annihilation from dwarf Spheroidal
galaxies”, July 2012

• University of Ioannina, HEP 2012 Recent Developments in High Energy Physics and Cosmology, “New results on
Dark Matter Annihilation using dwarf Spheroidal galaxies”, April 2012

• International School of Advanced Studies, Astrophysics seminar, “Searching for Dark Matter Annihilation Signals in
dwarf spheroidal galaxies”, March 2012

• Max Planck Institüte für Physik, Astroparticle Physics Seminar, “Annihilating Dark Matter, from gamma-rays in
dwarf spheroidal galaxies and the galactic halo”, January 2012 (invited talk)

• Deutsches Elektronen-Synchrotron, Astroparticle Physics Seminar, “Diffuse Gamma-rays and annihilating Dark Mat-
ter, possible Signals; Constraints”, January 2012 (invited talk)

• Oscar Klein Centre, TeV Particle Astrophysics 2011, “The Fermi haze from Dark Matter Annihilation and Anisotropic
Diffusion”, August 2011

• AREA di ricerca Scientifica e Tecnologica di Trieste, “Galactic Cosmic Rays and Gamma Rays at intermediate and
high latitudes. Placing constraints on Dark Matter and the Interstellar Medium”, July 2011 (invited talk)

• Polytech Université Montpellier II, Cosmic rays and their interstellar medium environment, “Diffuse Galactic Gamma
Rays at intermediate and high latitudes, Constraints on ISM properties and DM”, June 2011

• Deutsches Elektronen-Synchrotron, workshop on Indirect Dark Matter Searches, “The Fermi Gamma-ray haze from
Dark Matter annihilation and anisotropic diffusion”, June 2011

• University of Patras, XXIX Workshop on Recent Advances in Particle Physics and Cosmology, “The Fermi Gamma-
ray haze from Dark Matter annihilation and anisotropic diffusion”, April 2011

• National Technical University of Athens, “Recent advances in Dark Matter Indirect Detection”, April 2011 (invited
talk)

• International School of Advanced Studies, Trieste, “The Fermi haze as a signal from Dark Matter”, December 2010

• Institute of Astronomy and Astrophysics, National Observatory of Athens, “The Fermi haze, a signal from Dark
Matter?”, November 2010 (invited talk)

• Institut d’Astrophysique de Paris, TeV Particle Astrophysics 2010, “Cosmic Ray Signals from Multiple States of
Dark Matter”, July 2010



• Center for Cosmology and Particle Physics, New York University, “Fermi and WMAP haze from Dark Matter and
anisotropic diffusion”, May 2010

• Center for Cosmology and Particle Physics, New York University, “Pulsars vs Dark Matter”, November 2009

• Fermi National Accelerator Laboratory, Dark Matter Annihilation and the ISM, “Multiple XDM Species: Implications
for the Local Electron/Positron Spectra and the Haze”, September 2009
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80. “On the mass distribution of the LIGO-Virgo-KAGRA events”
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Ilias Cholis and Iason Krommydas
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76. “Observing signals of spectral features in the cosmic-ray positrons and electrons from Milky Way
pulsars”
Ilias Cholis and Thressay Hoover
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Ilias Cholis and Ian McKinnon
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arXiv:2203.0659 [hep-ph]

70. “Snowmass2021 Cosmic Frontier: Synergies between dark matter searches and multiwavelength/
multimessenger astrophysics’
A. Ando et al.,
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