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Rezzolla, Luciano
Researcher unique identifier (ORCID): 0000-0002-1330-7103

URL for website: https://astro.uni-frankfurt.de/rezzolla

e Education and key qualifications

1997 PhD in Relativistic Astrophysics, International School for Advanced Studies (SISSA),
Trieste, Italy

1988 — 1992  Master’s in Physics (Laurea), Department of Physics, University of Trieste, Italy

1986 — 1998  Studies in Physics, Department of Physics, University of Bari, Italy

e Current positions

2024 — Honorary Professor, New Uzbekistan University, Tashkent, Uzbekistan

2021 - Carl W. Fueck Laureatus Chair of Relativistic Astrophysics, Frankfurt, Germany
2021 - Senior Fellow, Frankfurt Institute of Advanced Studies (FIAS), Frankfurt, Germany
2019 - The Andrews Professor of Astronomy, Trinity College Dublin, Dublin, Ireland

2013 - Chair (W3) of Theoretical Astrophysics, Institute for Theoretical Physics (ITP),

Goethe University, Frankfurt, Germany

e Previous positions
2006 — 2014 Head of Numerical Relativity (W2),
Max Planck Institute for Gravitational Physics (AEI), Potsdam, Germany
2004 — 2013  Adjunct Professor, Louisiana State University, Baton Rouge, USA
2004 — 2006  Director of Computing Centre, SISSA, Trieste, Italy
2004 — 2006  Associate Professor, SISSA, Trieste, Italy
2001 — 2003  Assistant Professor, SISSA, Trieste, Italy
2000 — 2001  Senior Research Fellow, SISSA, Trieste, Italy
1996 — 1999  Postdoctoral Research Fellow, University of Illinois at Urbana-Champaign, USA

RESEARCH ACHIEVEMENTS AND PEER RECOGNITION

Research achievements

I have published more than 350 papers in various refereed journals (47 with the Event Horizon Telescope
Collaboration). Excluding the latter, several of these papers are Letters (29 in ApJL, 13 in PRL, and 8 in
MNRAS) and a few have appeared in more visible journals (3 in Nature Astronomy and 2 in Nature
Communications). The complete list can be found on the Inspire database, which reports more than 53,000
citations, with an A-index 110. Google scholar reports more than 61,000 citations and an A-index of 122.

I list below a selection of recent papers that are particularly relevant for the scientific goals of NeuStarLab.

1. L. Rezzolla, B. Giacomazzo, L. Baiotti, J. Granot, C. Kouveliotou, M.-A. Aloy. The Missing Link:
Merging Neutron Stars Naturally Produce Jet-like Structures and Can Power Short Gamma-ray
Bursts. Astrophys. J. Lett., 732 L6 (2011).

2. K. Takami, L. Rezzolla, L. Baiotti. Constraining the Equation of State of Neutron Stars from Binary
Mergers. Phys. Rev. Lett., 113 091104 (2014).

3. L. Baiotti, L. Rezzolla. Binary neutron star mergers: a review of Einstein’s richest laboratory. Rep.
Prog. Phys., 80 096901 (2017).

4. E.R.Most, L. R. Weih, L. Rezzolla, and J. Schaffner-Bielich. New Constraints on Radii and Tidal
Deformabilities of Neutron Stars from GW170817. Phys. Rev. Lett., 120 261103 (2018).

5. L. Rezzolla, E. R. Most, L. R. Weih, Using GW Observations and Quasi-universal Relations to
Constrain the Maximum Mass of Neutron Stars. Astrophys. J. Lett., 852 1.25 (2018).

6. L. R. Weih, M. Hanauske, L. Rezzolla, Postmerger Gravitational-Wave Signatures of Phase
Transitions in Binary Mergers, Phys. Rev. Lett., 120, 261103 (2018).

7. EHTC, First M87 Event Horizon Telescope Results. I. The Shadow of the Supermassive Black Hole.
Astrophys. J. Lett.. 875 L1 (2019).
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8. S. Altiparmak, C. Ecker, L. Rezzolla, On the Sound Speed in Neutron Stars, Astrophys. J. Lett.,
939, L34 (2022).

9. C. Ecker, T. Gorda, A. Kurkela, L. Rezzolla, Constraining the equation of state in neutron-star
cores via the long-ringdown signal. Nature Commun., 16, 1320 (2025).

10. H. H.-Y. Ng, C. Musolino, S. D. Tootle, L. Rezzolla, Accurate Muonic Interactions in Neutron Star
Mergers and Impact on Heavy-element Nucleosynthesis. Astrophys. J. Lett., 985, L36 (2025).

Research impact.

I pursue my research in relativistic astrophysics in a fundamentally interdisciplinary manner where I employ
advanced numerical methods for the solution of highly nonlinear equations together with perturbative or
analytic methods that increase our understanding of the simulations and of the nonlinear regime they reveal.
My work covers a rather broad spectrum of topics involving BHs and NSs, nuclear astrophysics, high-energy
emission and GWs, hydrodynamics and MHD, thus reflecting a rather large range of expertise. This is a point
that is worth remarking on. As a relativistic astrophysicist, [ am aware that there are many who are (far) more
expert than me when it comes to the details of the strong and weak interactions associated with NSs. However,
what is needed for the paradigm change proposed with NeuStarLab is to “bring it all together” i.e., to collect
under a single and unified approach the compartmental routes pursued so far. Obviously, I am not the only one
who could make this change, but I have repeatedly shown I have the capability and determination to do it!
What follows describes the papers listed above, which have been written together with exceptional students
and colleagues, and for which I acted as the major writer and contributor in terms of ideas and interpretations.
The simulations in paper 1. provided the “missing link” between astronomical observations and theoretical
predictions by showing, for the first time, that the merger of magnetised BNSs can provide the basic physical
conditions for the central engine of SGRBs and for the development of a magnetic jet structure. The results
of paper 2. have shown that quasi-universal relations exist between the features of the post-merger GW
spectrum of merging BNSs and the EOS of the progenitor stars. While numerous groups have confirmed and
extended these initial results, they remain among the most important contributions to the work in this area.

In 2016, I was commissioned to write a review on BNSs and their complex physics and paper 3. summarised
our knowledge back then and thus before the detection of GW170817. I am pleasantly surprised that this work
remains the most influential review on the subject. With paper 4., 1 started an agnostic approach to the EOS
with the goal of characterising the properties of NSs from a statistical point of view. This initial paper has
seen a number of additional improvements and has been widely acknowledged in the literature. Combining a
universal relation between the maximum mass of rotating and nonrotating stars (a result also obtained in
Frankfurt) with the information obtained with the GW 170817 event, paper 5. concluded that NSs should have
a mass of ~2.33 Mg at most. This result is in very good agreement with other studies and has received
considerable attention in the literature. I have also explored the possible signatures in the GW signal of a first-
order PT in merging BNSs. While not the first paper of mine on this topic, paper 6. offered the most complete
classification of the GW phenomenology of a first-order PT in BNSs. Switching topic, in 2019 — and in
recognition of the enormous theoretical effort made by my group in modelling the observational data — I was
charged as one of the four writers of paper 7. that reported the first image of M87* and has now become iconic
in our knowledge. Building on the experience of agnostic approaches to the EOS, paper 8., undertaken in
collaboration with a BSc student, explored the properties of the speed of sound in NSs, revealing that it must
be superconformal somewhere in the star and providing new universal relations for the chirp mass as a function
of the tidal deformability. Paper 9. extended the approach proposed in paper 6. to the properties of merging
BNSs. The importance of this work lies in revealing a novel phenomenologys, i.e., the “long ringdown”, which
characterises the late-time part of the post-merger GW signal and can be used, in addition to standard methods,
to constrain the EOS. Finally, paper 10. presents the first neutrino multi-species approach to the radiative-
transfer problem in merging BNSs. Besides its novelty, the results have shown that the extension of the number
of neutrinos impacts both the ejected matter and the heavy-element nucleosynthesis.
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Peer recognition

I feel very fortunate that my research has been recognised with scientific awards and honours numerous times
as listed below. Some are international and well-known, while others are more local but not less precious to
me. Some recognise my personal efforts, while others recognise the efforts of the collaborations in which I
was privileged to work. Among the recognitions I cherish most are the Karl-Schwarzschild Prize (2017), the
Frankfurt Physics Science Prize (2019), the Falling Walls Breakthrough Prize in Physics (2022), the
Fellowship of the International Society of Relativity and Gravitation (2022), and the Andrews Professorship
of Astronomy (2019), a most prestigious position from Trinity College in Dublin that has been filled since
1783 by distinguished scientists, including Sir William Hamilton. Also dear to me is the invitation to provide
the Keynote Speech at the Science Summit of the 78th United Nations General Assembly in New York (2023).

2025 Knighthood of Order of the Star, President of the Italian Republic, Rome

2025 PRACE HPC Excellence Award, Brussels

2025 Frontiers of Science Award International Congress for Basic Science (shared with EHT)
2024 Honorary Professor, New Uzbekistan University, Tashkent

2023 Synge Lecture, Trinity College Dublin

2023 Keynote Speech at the Science Summit, 78th United Nations General Assembly, New York
2022 Falling Walls Breakthrough Prize in Physics, 2022

2022 —-2027  The Claus Wilhelm Fueck Professor, Walter Greiner Society, Frankfurt

2022 Fellow, International Society of Relativity and Gravitation

2021-2026 ERC Advanced Grant ”JETSET”

2021 Group Achievement Award, Royal Astron. Soc. (shared with EHT)

2021 Member, German Physical Society (DPG)

2020 Bruno Rossi Prize, American Astron. Soc. (shared with EHT)

2020 Niko-Claus Prize for Excellence in Teaching, Walter Greiner Society, Frankfurt
2020 Albert Einstein Medal, Einstein Society Bern, (shared with EHT)

2019 Golden Seal, Bari University, Italy

2019 “Premio Virtute ¢ Conoscenza” (Virtue and Knowledge Prize), Lecce, Italy
2019 Breakthrough Prize 2020 in Fundamental Physics

2019 Frankfurt Physics Science Prize, Frankfurt, Germany

2019 Diamond Achievement Award, NSF (shared with EHT)

2017 Karl-Schwarzschild Prize, Walter Greiner Society, Frankfurt

2016 Outstanding Referee Prize from the American Physical Society

2015—-2019  Senior Fellow at the Frankfurt Institute for Advanced Studies (FIAS)
2014 —-2020 ERC Synergy Grant “BlackHoleCam”

Contributions to the research community

There are other ways in which the scientific community provides peer recognition, acknowledging the ability
of a scientist not only to carry out research at the leading edge, but also to contribute to the selection, building,
and running of research. In addition to the numerous scientific journals (22) and national funding agencies (20)
for which I work almost daily as a reviewer, I list below some of these forms of peer recognition that are less
glamorous than awards and prizes, but that are equally (if not more!) important to me as they recognise a basic
level of trust and endorsement of the scientific community as a whole towards an individual in particular.

e Engagement in the research system

2024 — Division Chair, Gravity and General Relativity, German Physical Society (DPG)

2022 - Series Editor, Lecture Notes in Physics, Springer

2021 - Member, Steering Board, Gravity and General Relativity, German Physical Society (DPG)
2017 — Member, Executive Board, Even Horizon Telescope (EHT) Collaboration

2013 -2017  Chair, COST Action “NewCompStar” (MPS1304)

2009 — Chief Editor, hyperspace@gu (this is the largest web resource of the ISGRG)

2007 — 2013  Member, Executive Board, Virgo-EGO Scientific Council (VESF)
2007 — 2011  Co-Chair, ESF-funded Research Network “CompStar”
2004 — 2006 Member, Executive Board, Italian Society of Gravity and Relativity (SIGRAYV)


https://jetset-erc.org/
https://blackholecam.org/blackholecam.org/index.html
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e Academic self-governance

2021 —-2025 Co-Spokesperson, Research Cluster “ELEMENTS”

2021 —-2025 Co-Spokesperson, Profile Area “Space, Time and Matter”, Goethe University, Frankfurt
2019 - 2021 Member, Board of Directors, Frankfurt Institute for Advanced Studies FIAS

2004 — 2008  Director, Institute for Theoretical Physics, Goethe University, Frankfurt

e Reviewing activities

2024 - Member, PRACE Scientific Steering Committee

2021 - Member, EuroHPC Access Committee

2017 — Member, Editorial Board, “Papers in Physics”

2017 - 2021 Member, PRACE Access Committee

2016 — Member, Editorial Board, “Nature Physics”

2016 Member of the Selection Committee of the Italian MIUR (areas PE2 and PE9)
2013 Member, AERES Review Panel for the Observatory of Paris, Meudon, France
2012 — Member, Editorial Board, “Living Reviews in Computational Astrophysics”

2012 - 2014 Member, Review Panel of Canadian NSERC
2006 — 2012  Member, Editorial Board, “Classical and Quantum Gravity”

e Membership of Scientific Societies

2021 Member of the German Physical Society (DPG)

2019 Member of the Italian Physical Society (SIF)

2018 Member of the European Physical Society (EPS)

2017 Member of the German Astronomical Society (AG)

2010 Member of the International Society of General Relativity and Gravitation (ISGRG)
2004 Member of the Italian Society of Gravitational Physics and Relativity (SIGRAV)

ADDITIONAL INFORMATION

e Career breaks, diverse career paths and major life events
1993 — 1994  Officer (Midshipman) in the Italian Navy on board of the submarine Gazzana (18 months).

Three wonderful events have taken place during my academic career: 08.1996: birth of Anna Rezzolla;
05.1998: birth Emilia Rezzolla; 04.2002: birth of Dominik Rezzolla. No parental leave was possible at that
time (I was a PhD student at Anna’s birth and a postdoc at Emilia’s birth), so none was taken. Of course,
while joyful, I do realise now that these births have had an impact on my early career development.

e Mentoring and supervision of graduate students and postdoctoral fellows

Supervision of ECRs is one of the joys and burdens of academic life. Over the years I have been extremely
lucky to supervise very talented students and postdocs, most of whom have turned out to be better scientists
than their supervisor. Below, I list the names of the PhD students I supervised and the corresponding periods.

2013 — ITP, Frankfurt, Germany: 13 PhD students trained (Bovard, Chabanov, Guercilena, Zhou,
Koppel, Olivares, Meyer, Most, Olsen, Papenfort, Tootle, Weih, Zhu) and 6 ongoing
(Cassing, Ma, Miler, Musolino, Ng, Pierre, Topolski).

2006 —2013  AEL Potsdam, Germany: 8 PhD students trained (Dionysopoulou, Frieben, Galeazzi,
Kellermann, Mésta, Radice, Reisswig, Seiler).

2000 —2008  SISSA, Trieste, Italy: 6 PhD students trained (4dbdikamalov, Baiotti, Barausse, Montero,
Giacomazzo, Zanotti).

I am also very proud that nine of these PhD students have obtained professorships in China (Zhou),
Kazakhstan (4bdikamalov), Japan (Baiotti), Italy (Barausse, Giacomazzo, Zanotti), the Netherlands
(Mésta), and the USA (Most, Radice). | have also supervised more than 20 postdocs, many of whom have
now faculty jobs in Europe (De Laurentis, Harte, Palenzuela, Porth, Sesana, Wardell), Asia (Jiang,
Kocherlakota, Mizuno, Takami, Yoshida), Africa (Pollney), and the USA (Chirenti, Gorda, Read).


https://elements.science/

Because I believe that mentoring also involves the arduous task of textbook writing, I should mention in this
context the publication of the textbook “Relativistic Hydrodynamics” (OUP, 2013) that is recognised as a
standard reference and was reviewed as the “...definitive book on the subject for many years to come...” (K.
Thorne, 2017). In 2019, within a European network of scientists working on NSs, I edited a collection of
contributions from multiple viewpoints. In more than 800 pages, “The Physics and Astrophysics of Neutron
Stars” (Springer, 2019) provides a comprehensive overview of our present understanding of these objects. The
book is no. 9 in the citation ranking out of more than 1000 titles and the one with the highest citation rate.

e Outreach.

I am deeply dedicated to the diffusion of scientific information to the public, both in local and global contexts,
and I firmly believe that dedicating time and energy to public outreach is an integral part of who I am as a
scientist. I regularly use the animations from my research — some of which have become iconically linked to
BHs and NSs — in public lectures, newspapers such as The New York Times and art exhibitions, as an effective
way to explain the relevance of fundamental research on BHs and NSs to the public. Animations of my work
are used in NASA’s YouTube channel with more than 7,000,000 views collectively, and national and
international broadcast stations and newspapers interview me regularly. These examples are a testimony to my
commitment to the communication of research for the growth of a society that nurtures knowledge and culture.
The most recent example of this commitment is the publication of a well-received public-outreach book “The
Irresistible Attraction _of Gravity” (2020) on the physics and astrophysics of gravity. The book has first
appeared in Italian and has been translated to Dutch, English, German, Greek, and Turkish, and will also be
published in Chinese, French, Japanese, Russian, Spanish, and Uzbek, hence a total of 12 languages.



https://academic.oup.com/book/26998
https://link.springer.com/book/10.1007/978-3-319-97616-7
https://link.springer.com/book/10.1007/978-3-319-97616-7
https://www.youtube.com/watch?v=vTCEDupa30o
https://www.nytimes.com/2014/10/08/science/space/how-to-make-a-black-hole.html#:~:text=Supercomputer%20simulations%20by%20astronomers%20led%20by%20Luciano,Physics%20in%20Frankfurt%20have%20recently%20showed%20this
https://www.fkv.de/en/prof-dr-luciano-rezzolla-institut-fuer-theoretische-physik-goethe-universitaet-frankfurt/
https://www.youtube.com/watch?v=ow9JCXy1QdY&t=1s
https://www.youtube.com/watch?v=HK_zvBrp7Sg
https://www.cambridge.org/core/books/irresistible-attraction-of-gravity/A8FF79EA35368E42E4493473FFC5F7AD
https://www.cambridge.org/core/books/irresistible-attraction-of-gravity/A8FF79EA35368E42E4493473FFC5F7AD
https://www.amazon.de/-/en/Luciano-Rezzolla-ebook/dp/B08LFWMSWR/ref=sr_1_5?crid=3DM92IR20E79L&dib=eyJ2IjoiMSJ9.PN930b6OvxUfyeSmWIggz-yIG3mMUh3bkG7xovi2CHQvYsxlY17nsc55jG1RfDInbpqoZyW4LytWl3f7QFXfCwNpMI-4z83Pdd0tFUeKOG0t0U2sUR8e4B8YnPlX6kR5JW2LVsWU7RjCramMseTRIX6ArpOD03KSykehnYZEWTE5U3oflIMMMg085PykPN2-.TpW9ZckdjCfGOZR0pb7Oyl63xzehXCApTJJjsCavbTc&dib_tag=se&keywords=rezzolla&qid=1754650008&sprefix=rezzolla%2Caps%2C79&sr=8-5
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https://www.amazon.de/-/en/Kütleçekimin-Dayanılmaz-Çekiciliği-Delikler-Hakkında/dp/6254499851/ref=sr_1_4?crid=3DM92IR20E79L&dib=eyJ2IjoiMSJ9.PN930b6OvxUfyeSmWIggz-yIG3mMUh3bkG7xovi2CHQvYsxlY17nsc55jG1RfDInbpqoZyW4LytWl3f7QFXfCwNpMI-4z83Pdd0tFUeKOG0t0U2sUR8e4B8YnPlX6kR5JW2LVsWU7RjCramMseTRIX6ArpOD03KSykehnYZEWTE5U3oflIMMMg085PykPN2-.TpW9ZckdjCfGOZR0pb7Oyl63xzehXCApTJJjsCavbTc&dib_tag=se&keywords=rezzolla&qid=1754650008&sprefix=rezzolla%2Caps%2C79&sr=8-4

