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Education I

1994 — 1997
1993 — 1994
1991 - 1992
1992

1989 — 1991
1986 — 1988

Ph.D. in Relativistic Astrophysics at SISSA, Trieste, Italy Supervisor: Prof. John C. Miller
Served as Officer (Midshipman) in the Technical Corp of the Italian Navy

Research work for the Laurea (MSc) Thesis at the Astronomical Observatory, Trieste, Italy
Laurea (MSc) in Physics: 110/110 cum Laude

Undergraduate work at the Department of Physics, University of Trieste, Italy
Undergraduate work at the Department of Physics, University of Bari, Italy

Employment I

2017 - 2021
2016 — 2017
2015-2019
2013 -

2006 - 2014
2004 — 2006
2004 — 2006
2004 — 2013
2000 - 2003
2001 — 2002
1999 —2000
1998 — 1999
1996 — 1998
1993 — 1994

Director, Institute for Theoretical Physics, Frankfurt am Main

Deputy Director, Institute for Theoretical Physics, Frankfurt am Main

Senior Fellow at the Frankfurt Institute for Advanced Studies

Chair of Theoretical Astrophysics, Institute for Theoretical Physics, Frankfurt am Main
Head of the Numerical Relativity Group, Albert Einstein Institute

Director of the Computing Centre at SISSA, Trieste, Italy

Associate Professor in Relativistic Astrophysics at SISSA, Trieste, Italy

Adjunct Professor at the Department of Physics and Astronomy

Louisiana State University, Baton Rouge, USA

Assistant Professor (Ricercatore) in Relativistic Astrophysics at SISSA, Trieste, Italy
Visiting Professor during the summer period at the Albert Einstein Institute, Golm, Germany
Five-year Senior Research Fellow, Astrophysics Sector at SISSA, Trieste, Italy

Postdoctoral Fellowship, Physics Dept., University of Illinois at Urbana (with Prof. F. K. Lamb)

Postdoctoral Fellowship, NCSA, University of Illinois at Urbana (with Prof. S. L. Shapiro)
Served as Officer (Midshipman) in the Italian Navy. Assigned to the submarine “Gazzana”



Honours and Awards (2004-2019) I

2021 “Group Achievement Award 2021”, Royal Astronomical Society (shared with EHT)
2020 “Bruno Rossi Prize 20207, American Astronomical Society (shared with EHT)
2020 “Niko-Claus Prize for Excellence in Teaching”, Frankfurt, Germany

2020 “Albert Einstein Medal 2020, Einstein Society at Bern (shared with EHT)

2019 “Golden Seal”, Bari University, Italy

2019 “Outstanding Personality 20197, Frankfurt am Main City Council, Germany
2019 “Breakthrough Prize 2020 in Fundamental Physics (shared with EHT)

2019 “The Andrews Professor of Astronomy”, Trinity College Dublin

2019 Frankfurt Physics Prize, Frankfurt, Germany

2019 “Virtute e Conoscenza” Prize (Virtue and Knowledge), Santo Cesario, Italy

2019 “Diamond Achievement Award”, National Science Foundation (shared with EHT)
2019 - Member of the Italian Physical Society (SIF)

2018 - Member of the European Physical Society (EPS)

2017 Karl Schwarzschild Prize, Frankfurt, Germany

2017 - Member of the German Astronomical Society (AG)

2016 Appointed Outstanding Referee from the American Physical Society

2015 - 2019 Appointed Senior Fellow at the Frankfurt Institute for Advanced Studies (FIAS)
2014 — 2020 ERC Synergy Grant “BlackHoleCam” (with H. Falcke, M. Kramer)

2013 Max-Planck Award 2013

2012 — Member of the Editorial Board, Living Reviews in Computational Astrophysics
2010 - Member of the International Society of General Relativity and Gravitation (ISGRG)

Institutional Responsibilities (2004-2019) I

2019 Member of Review Panel of the Portuguese FCT

2018 — Member of the Steering Committee of “PHAROS” (CA16214), COST Action
2017 - Member of the Executive Board, Event Horizon Telescope Collaboration

2017 — Member of the Editorial Board, Papers in Physics

2017 — Director, Institute for Theoretical Physics, Frankfurt am Main

2017 - Member of the PRACE Access Committee

2016 Member of Selection Committee of the Italian MIUR

2016 — Member of the Editorial Board, Nature Physics

2014 2017 Member of the Interim Executive Board, Event Horizon Telescope Collaboration
2014 — Member of the Editorial Board, Computational Astrophysics and Cosmology

2013 — 2017 Chair of “NewCompStar” (MPS1304), COST Action
2012 — 2016 Member of the Review Panel for the Canadian NSERC

2012 - Member of the Editorial Board, Living Reviews in Computational Astrophysics

2012 Member of the AERES review panel for the Observatory of Paris, Meudon

2014 - Chief Editor of hyperspace@gu: the most popular blog about jobs and events in Gravity
2009 — 2014 Chief Editor of hyperspace@aei: the most popular blog about jobs and events in Gravity
2009 Member of SOC of COSPAR 10, Event HO2, Bremen, Germany

2009 Member of LOC of the International Conference NRDA 2009, Potsdam, Germany

2009 Member of SOC 19th of GRG19, Mexico City, Mexico



2007 — 2013 Member of the Executive Board, Virgo-EGO Scientific Council (VESF)

2007 — 2011 Co-Chair of “CompStar”, an ESF-funded research network on compact stars

2007 — 2011 Member of the Steering Committee of CompStar

2006 — 2012 Member of the Editorial Board, Classical and Quantum Gravity

2006 Chair of LOC of the Conference New Frontiers in Numerical Relativity, Potsdam, Germany
2006 Member of LOC of the XI Marcel Grossman meeting, Berlin, Germany

2002 — 2006 Director of the Computing Centre at SISSA, Trieste, Italy

2004 — 2013 Adjunct Professor at the Department of Physics and Astronomy, Louisiana State University, USA
2003 Co-Chair of LOC of the Conference Sources of Gravitational Waves, Trieste, Italy

2003 Co-Director of the Advanced School on Sources of Gravitational Waves, Trieste, Italy

2002 — 2004 Deputy Director of the Computing Centre at SISSA, Trieste, Italy

I regularly serve in the Scientific Organising Committees (SOCs) and Local Organising Committees (LOCs) of
International Conferences and Schools, whose list would be too long to report here.

I am also passionate about reaching out with my research. Over the years I have produced many images from the
simulations that I have carried out. Many of them have been used by me and others for public outreach and have
appeared on newspapers, magazines, calendars, and, of course, online. These can be found of them after searching
for “black holes” or “neutron stars”. Some of these images have also won prestigious awards. Animations of my
simulations have ended up on the NASA YouTube totalling more than 6,000,000 downloads, eventually ending-up
on the New York Times. In addition, I regularly provide interviews on popular radio shows in Germany (Deutsche
Funke) and abroad (BBC, RAI), some of which have also appeared on journals such as The New Scientist.



Professional Reviewing Activity I

It is an integral part of my scientific activities to act as a reviewer for scientific Journals or for funding agencies.
While this activity is time consuming and only seldom rewarding (being appointed “Outstanding Referee” from
the APS was a nice exception), I consider it essential in a peer-reviewed approach to the progress of science.

SCIENTIFIC JOURNALS for which I act as Referee:
- Annalen der Physik
- Journal of Computational Physics
- Astronomy and Astrophysics
- Journal of Cosmology and Astroparticle Physics
- Astroparticle Physics
- Journal of Fluid Mechanics
- Astrophysical Journal Letters
- Journal of Geometry and Physics
- Astrophysical Journal
- Journal of High Energy Physics
- Astrophysics and Space Science
- Monthly Notices of the Royal Astronomical Society
- Classical and Quantum Gravity
- Physical Review D
- General Relativity and Gravitation
- Physical Review Letters
- International Journal of Modern Physics A
- Physics Letters B
- International Journal of Modern Physics D
- SIAM Journal on Scientific Computing
- Journal of Applied Mathematics and Physics

FUNDING AGENCIES for which I act as Referee:
- Austrian Science Fund (FWF), Austria
- Czech Academy of Science (CAS), Czech Republic
- Danish Council for Independent Research, Denmark
- Deutsche Forschungsgemeinschaft (DFG), Germany
- European Research Council (ERC), EU
- Found. for Science and Technology (FCT), Portugal
- German-Israeli Foundation, Germany-Israel
- Irish Research Council for Science (IRCSET), Ireland
- Israel Science Foundation (ISF), Israel
- Italian Ministry of University and Research (MIUR), Italy
- National Research Foundation (NRF), South Africa
- National Science Foundation (NSF), USA
- Natural Sciences & Eng. Res. Council (NSERC), Canada
- Org. for Scient. Research (NWO), The Netherlands
- Research Grants Council Hong Kong (CERG), China
- Research Foundation Flanders (FWO), Belgium
- Science & Technology Facilities Council (STFC), UK
- Swiss National Science Foundation (SNF), Switzerland



Research Grants (2006-2021) I

2021

2021

2020

2019

2018

2017

2016

2015

2014

2014

2013

2013

2013

2012

2010

2010

2009

2009

2009

2008

2007

2009

DFG Grant on strong-interaction matter (CRC-TR211).

Total budget: 500,000 EUR over four years.

Hessian Excellence Cluster “ELEMENTS”.

Total budget: 12,000 EUR over two years

ERC Advanced Grant, “JETSET.

Total budget: 2,750,000 EUR over five years.

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. F. Bacchini).
Total budget: 80,000 EUR over two years

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. B. Ripperda).
Total budget: 80,000 EUR over two years

DFG Grant on strong-interaction matter (CRC-TR211).

Total budget: 260,000 EUR over four years.

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. A. Nathanail).
Total budget: 80,000 EUR over two years

Horizon 2020 Research Grant, “Exahype”.

Total budget: 450,000 EUR over four years.

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. Z. Younsi).
Total budget: 80,000 EUR over two years

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. T. Hoang).
Total budget: 50,000 EUR over one year

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. A. Zhidenko).
Total budget: 80,000 EUR over two years

ERC Synergy Grant, “BlackHoleCam” (with H. Falcke and M. Kramer).

Total budget: about 1/3 of 14,000,000 EUR over six years. These grants represent the most prestigious and
substantial form of funding in Europe and for the first time they were awarded for an astrophysics proposal.
ESF COST Action, “NewCompStar”.

Total budget: 600,000 EUR over four years.

Volkswagen Stiftung for exchange programme with Uzbekistan.

Total budget: 80,000 EUR over three years.

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. R. Ciolfi).
Total budget: 80,000 EUR over two years

DFG Grant on gravitational-wave astronomy (SFB-TR7).

Total budget: 480,000 EUR over four years.

Marie Curie Reintegration Grant on Numerical Cosmology (awarded to Dr. E. Bentivegna).

Total budget: 75,000 EUR over three years

MPG Grant to purchase a new a supercomputing cluster.

Total budget: 1,070000,000 EUR 2010

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. J. L. Jaramillo).
Total budget: 80,000 EUR over one year

MPG Grant to upgrade the storage system of the local supercomputing cluster.

Total budget: 120,000 EUR

Postdoctoral fellowship from VESF (Virgo-EGO Scientific Council).

Total budget: 70,000 EUR over two years

Postdoctoral fellowship from the Alexander von Humboldt Foundation (awarded to Dr. C. Chirenti).



Total budget: 80,000 EUR over one year
2006  MPG Grant to purchase a new supercomputing cluster (Damiana).

Total budget: 900,000 EUR (Damiana ranked 197 in the “top-500” list and the 5th in Germany)
2006  Co-PI of CompStar, an ESF-funded research network on the physics of compact.

Total budget: 350,000 EUR over five years

Over the last 10 years I have regularly applied and obtained computing time at supercomputer facilities in Italy,
Germany and the USA. Overall, these requests amount to more than 340 Million hours. The latest of these grants
(October 2018) is an allocation of 100 Million hours on the German supercomputer SuperMUC; this is the largest
allocation awarded to a scientist at the Goethe University in Frankfurt.



Teaching Experience and Courses Given I

Essentially since obtaining my PhD I have been involved with teaching, both at SISSA and later on at the AEI
and Frankfurt. I have taught and continue to teach a variety of subjects at different levels, which range from more
analytic courses to more computationally oriented ones.

FULL COURSES (1999-2019)

2020 - 2021
2020

2019 -2020
2019
2018 - 2019
2018

2017 -2018

2017
2016 — 2017
2016
2015 -2016
2015
2014 - 2015
2014
2004 — 2013
2004 — 2013
2005
2003
2003
1999 — 2007
1999 — 2005
1999 — 2004

General Relativity, ITP Frankfurt (Winter Semester)

Numerical Methods for Physics, ITP Frankfurt (Summer Semester)

Theoretical Physics I, ITP Frankfurt (Winter Semester)

Numerical Methods for Physics, ITP Frankfurt (Summer Semester)
Hydrodynamics and Magnetohydrodynamics, ITP Frankfurt (Winter Semester)
Advanced General Relativity, I'TP Frankfurt (Summer Semester)

General Relativity, ITP Frankfurt (Winter Semester)

Advanced General Relativity, ITP Frankfurt (Summer Semester)

Hydrodynamics and Magnetohydrodynamics, ITP Frankfurt (Winter Semester)
Advanced General Relativity, I'TP Frankfurt (Summer Semester)

General Relativity, ITP Frankfurt (Winter Semester)

Advanced General Relativity, I'TP Frankfurt (Summer Semester)

Hydrodynamics and Magnetohydrodynamics, ITP Frankfurt (Winter Semester)
Numerical Relativity, ITP Frankfurt (Summer Semester)

Introduction to General Relativity, Intensive course at IMPRS, AEI, Potsdam
Introduction to Numerical Relativity, Intensive course at IMPRS, AEI, Potsdam
Numerical Analysis of First-order Hyperbolic Equations, Peking University, Beijing
Numerical Methods for the Solution of PDEs, University of Rome “La Sapienza”
Numerical Methods in Astrophysics, Silesian Opava University, Czech Republic
Numerical Methods for Astrophysics, Graduate Course, SISSA, Trieste
Astrophysical Applications of General Relativity, Graduate Course, SISSA, Trieste
Introduction to General Relativity, Graduate Course at SISSA, Trieste

SERIES OF LECTURES AT SCHOOLS (2010-2019)

Mar. 2021
Jul. 2019
Jun. 2019
Oct. 2018
Aug. 2018
Sep. 2017
Sep. 2016
Sep. 2016
Jan. 2014

Relativistic Hydrodynamics, Paris, France (online)

Gravitational Waves: New Challenges and Opportunities, Gebze, Turkey

59th Cracow School of Theoretical Physics, Zakopane, Poland

Astroparticle Physics School, Baernfels, Germany

Matter under extreme conditions in Heavy-Ion collisions and Astrophyics, Dubna, Russia
NewCompStar School: Mathematical Foundations of Numerical Relativity, Sofia, Bulgaria
Giersch International Symposium: Introduction to General Relativity, Frankfurt, Germany

NewCompStar School: Neutron stars: gravitational physics theory and observations, Coimbra, Portugal

Astrophysics School: Look and Listen, Playa del Carmen, Mexico



2013
2013
2012
2012
2012
2011
2011
2010
2010
2010

Modelling black hole binaries, VESF International School, Monte Porzio, Italy

Introduction to numerical relativity, IMPRS graduate course, Spreewald, Germany

Advanced general relativity: Compact Objects, Ferienkurs (spring-break course), AEI

Theoretical foundations of astrophysical black holes, XI SIGRAV International School, Como, Italy
Introduction to general relativity, IMPRS graduate course, Germany

Advanced general relativity: Compact Objects, Ferienkurs (spring-break course), AEI

Introduction to general relativity, IMPRS graduate course, Erkner

Modelling sources of gravitational waves, Ferienkurs (spring-break course), AEI

Numerical Methods in General Relativity, IMPRS graduate course, Wandlitz, Germany

Solution of hyperbolic PDEs, Computational Astrophysics Winter School, Caen, France



Graduate and Undergraduate Studies Advisees I

Bachelor (BSc) Students [7]:

2015-2016
2015-2016
2015-2016
2016-2017
2017
2017
2017
2019

Cosima Breu, Institute for Theoretical Physics, Frankfurt, Germany

Fabian Hoffmann, Institute for Theoretical Physics, Frankfurt, Germany

David Kling, Institute for Theoretical Physics, Frankfurt, Germany

Stephan Wystub, Institute for Theoretical Physics, Frankfurt, Germany

Matteo Lucca, Institute for Theoretical Physics, Frankfurt, Germany

Bilal Ahmed, Institute for Theoretical Physics, Frankfurt, Germany

Maria Ignacia Deisen Pinto, Institute for Theoretical Physics, Frankfurt, Germany
Elena Campanaro, Institute for Theoretical Physics, Frankfurt, Germany

Laurea-Diplom (MSc) Students [18]:

1999-2000
2001-2002
2003-2004
2004-2005
2007-2008
2007-2008
2007-2008
2008-2009
2008-2009
2013-2014
2014-2015
2016-2017
2016-2017
2016-2017
2016-2017
2016-2017
2018-2019
2018-2019

2020-2021

2020-2021

Ilia Musco, University of Trieste (with J. C. Miller)

Bruno Giacomazzo, SISSA & University of Parma (with E. Onofti)
Luca Naso, SISSA & University of Catania (with A. Bonanno)

Gregor Leiler, SISSA & University of Udine

Michael Jasiulek, von Humboldt University, Berlin

Filippo Galeazzi, AEI & University of Padua, Italy

Philipp Moesta, AEI & University of Kassel, Germany

David Link, von Humboldt University, Berlin, Germany

David Radice, AEI & Politecnico di Milano, Milano

Francesca Lepori, AEI & Udine University, Italy

Fabian Mueller, Institute for Theoretical Physics, Frankfurt, Germany
Elias Most, Institute for Theoretical Physics, Frankfurt, Germany
Natascha Wechselberger, Institute for Theoretical Physics, Frankfurt, Germany
Lukas Weih, Institute for Theoretical Physics, Frankfurt, Germany
David Kling, Institute for Theoretical Physics, Frankfurt, Germany
Cosima Breu, Institute for Theoretical Physics, Frankfurt, Germany
Jonas Kohler, Institute for Theoretical Physics, Frankfurt, Germany
Michail Chabanov, Institute for Theoretical Physics, Frankfurt, Germany

Frederike Kubandt, Institute for Theoretical Physics, Frankfurt, Germany

Jan Roeder, Institute for Theoretical Physics, Frankfurt, Germany

Ph.D. Students [25]:

1999-2002
2000-2004
2000-2004
2002-2005
2004-2008
2005-2009
2006-2010

Olindo Zanotti, SISSA; high-school teacher in Verona, Italy

Luca Baiotti, SISSA; Assoc. Prof. at Osaka Univ., Japan

Pedro Montero-Muriel, SISSA (with J. Miller); consultant at LRZ Garching, Germany
Bruno Giacomazzo, SISSA; Assoc. Prof. at Trento Univ., Italy

Enrico Barausse, SISSA; Assoc. Prof. at SISSA, Trieste, Italy

Ernazar Abdikamalov, SISSA (with J. Miller); Assoc. Prof. at Astana, Kazakhstan
Christian Reisswig, AEI; consultant in private company, Berlin, Germany



2006-2010 Jennifer Seiler, AEI; consultant in private company, San Francisco, USA

2009-2012 Philipp Moesta, AEI; Assist. Prof. at Amsterdam, The Netherlands

2005-2012 Thorsten Kellermann, AEI; consultant in private company, Munich, Germany
20102013 David Radice, AEI; Assist. Prof. at Penn State, USA

2008-2014 Filippo Galeazzi, AEI; consultant in private company, Bremen, Germany

2013-2015 Joachim Frieben, AEI; entrepreneur, Berlin, Germany

2009-2015 Kyriaki Dionysopoulou, AEI; consultant in private company, Southampton, UK
2014-2017 Luke Bovard, Institute for Theoretical Physics, Frankfurt, Germany

2014-2017 Federico Guercilena, Institute for Nuclear Physics, Darmstadt, Germany

2016-2018 Enping Zhou (with Renxin Xu), Max-Planck Institute for Gravitational Physics, Potsdam, Germany
2015-2019 Sven Kdéppel, Institute for Theoretical Physics, Frankfurt, Germany

2016-2019 Hector Olivares, Department of Physics, Radboud University, Nijmege, The Netherlands
2017-2020 Elias Most, Institute for Theoretical Physics, Frankfurt, Germany

2018- Jens Papenfort, Institute for Theoretical Physics, Frankfurt, Germany
2018- Lukas Weih, Institute for Theoretical Physics, Frankfurt, Germany
2018- Markus Meyer, Institute for Theoretical Physics, Frankfurt, Germany
2019- Zhenyu Zhu, ITP Frankfurt and Peking University, Beijing, China

2019- Michail Chabanov, Institute for Theoretical Physics, Frankfurt, Germany
2019—- Samuel Tootle, Institute for Theoretical Physics, Frankfurt, Germany

Six of these PhD students have obtained professorships in Kazakhstan (Abdikamalov), Japan, (Baiotti), Italy
(Barausse, Giacomazzo), The Netherlands (Moesta), and USA (Radice). I have also supervised more than 20
postdocs, many of whom are now with faculty jobs in Europe (De Laurentis, Harte, Palenzuela, Porth, Sesana,
Wardell, Younsi), Japan (Takami, Yoshida), Africa (Pollney), and America (Bernal, Chirenti, Read).

2020 L’irresistibile attrazione della gravita
L. Rezzolla, Rizzoli Editore, Milano, Italy
2019  The Physics and Astrophysics of Neutron Stars
L. Rezzolla, Pierre Pizzochero, Ian Jones, Nanda Rea, Isaac Vidafia, ASS Library, Springer
2013  Astrophysical Black Holes
L. Rezzolla, Chapter 1, Springer Verlag, Heidelberg
2013  Relativistic Hydrodynamics
L. Rezzolla, O. Zanotti, Oxford University Press
2010 MICRA2009, CQG Special Issue
C. Ott, C. Pethick, and L. Rezzolla Editors, Class. Quantum Grav. 27 (2010) 110302
2007 New Frontiers in Numerical Relativity, CQG Special Issue
M. Campanelli and L. Rezzolla Editors, Class. Quantum Grav. 24 (2007) S1-S379
2001  Gravitational Waves: A Challenge to Theoretical Astrophysics
V. Ferrari, J. C. Miller and L. Rezzolla, ICTP Lecture Series, Vol. 3, ISBN 92-95003-05-5



Recent Publications (2016-2020) I

I have published more than 250 papers on various refereed journals, many of which as letters (23 in The As-
trophysical Journal Letters, 14 in Physical Review Letters, and 8 in Monthly Notices of the Royal Astronomical
Society) and about 80 papers as contributions to proceedings. The complete list can be found on the NASA ADS
server, which also reports more than 19,100 citations to these works and an h-index: 79. Google scholar reports
instead about 22,900 citations and an h-index: 85.

Reported below are the publications on refereed journals relative to the time since my appointment at Goethe
University.
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Research and Teaching Profile

I am a relativistic astrophysicist: i.e., a physicists that uses Einstein’s theory of general relativity to
describe and explain astronomical observations of black holes and neutron stars. To do this I combine
analytical and perturbative tools with numerical nonlinear simulations in which I solve the Einstein
equations together with those of relativistic hydrodynamics or magnetohydrodynamics. I do this in
the endless process of comparing theoretical results and predictions with astronomical observations.
Previously an Associate Professor and Director of the Computing Centre at SISSA (Italy), and then
a group leader at the Albert Einstein Institute in Potsdam, I am now the Director of the Institute for
Theoretical Physics in Frankfurt. Furthermore, as Chair of Theoretical Astrophysics I lead a group
of about 20 scientists, from undergraduate students over to senior postdocs (more information can be
found on our web site relastro.uni-frankfurt.de Over the last 5 years the group, which
is funded for almost 2/3 by external funds, has imposed itself as a solid reference in the fields of
numerical relativity and astrophysical relativity, it has organised two major international conferences
and has published more than 50 papers, with many of them having been published as letters in ApJ,
PRL or MNRAS.

My research interests span a large spectrum, which goes from the accretion onto compact objects,
over to the fundamental aspects of relativistic hydrodynamics and MHD and up to the modelling of
sources of gravitational waves. The latter is the research topic I spend most of my time on. Be-
cause of the extreme physical conditions characterising compact astrophysical objects and their often
catastrophic dynamics, most of my research is carried out in what I consider a in a “relativistic-
astrophysics laboratory”. This is not a laboratory in the ordinary sense but, rather, it is a virtual one,
a laboratory where the instruments are complex nonlinear equations and numerical algorithms, the
pieces of equipment are fast and parallel supercomputers, the experiments are simulations investigat-
ing vast spaces of parameters, and the observations are the results of the visualization of enormous
amounts of data. Because of this, over the last 20 years I have undertaken a long-term project aimed
at building such a relativistic-astrophysics laboratory, in which the numerical solution of Einstein’s
equations, coupled with those of general relativistic hydrodynamics, magnetohydrodynamics (MHD)
and radiative transfer will allow me and my team to investigate, ab-initio and accurately, the nonlinear
aspects of the physical and astrophysical processes producing the rich observational phenomenology
associated with compact objects. The result of this effort are state-of-the-art numerical codes that im-
plement the most sophisticated numerical techniques and represent the state of the art in the solution
of the Einstein equations in vacuum and non-vacuum spacetimes. These codes represent therefore,
my virtual relativistic-astrophysics laboratory. I am deeply convinced that numerical simulations will
play a fundamental role of any research in physics and astrophysics in the coming 30 years.

My future research plans revolve around the modelling the emissions from compact objects (neutron
stars and black holes) in terms of gravitational waves, electromagnetic radiation or neutrino signals.
This goal will be reached by improving and transforming our theoretical modelling of high-energy
astrophysics through the exploitation of a sophisticated computational infrastructure to explore a
variety of astrophysical problems. I expect that these scientific efforts will play a fundamental role
in shaping the theoretical landscape in a number of present and future international experimental and
observational efforts such as: LIGO/Virgo, the Event Horizon Telescope, LISA and third-generation
gravitational-wave detectors such as the Einstein Telescope and LIGO Cosmic Explorer.



In addition to research, my scientific activity over the years has always been accompanied by an
intense activity of teaching and student supervision. Over the last 16 years I have supervised 7 BSs
students, 18 MSc students and 25 PhD students (6 of whom are ongoing). Many of these students
have pursued an academic career and have now faculty positions or are distinguished scientists: E.
Abdikamolov (Associate Professor in Astana, Kazakhstan), L. Baiotti (professor in Osaka, Japan),
E. Barausse (Associate Professor in SISSA, France), B. Giacomazzo (Associate professor in Trento,
Italy), P. Moesta (Assistant Professor in Amsterdam), D. Radice (Assistant Professor in Penn State),
O. Zanotti (previously Assistant Professor in Trento, Italy). In addition, I have also assisted several
of my post-docs in pursuing a career in academia, such as with M. de Laurentis (Associate Professor
in Naples), O. Porth (Assistant Professor in Amsterdam), Z. Younsi (Assistant Professor in London).

I have taught and continue to teach a variety of subjects at different levels. These range from more
analytic courses (such as General Relativity, Advanced General Relativity, Astrophysics of Compact
Objects, Astrophysical Relativity) to more computationally oriented ones (such as Numerical Meth-
ods for Astrophysics, Numerical Analysis of Hyperbolic and Parabolic Equations, Introduction to
Numerical Relativity). A complete list of the courses given is presented in the CV.

Much of my contributions to teaching and training are embodied in the book I have written in 2013 on
“Relativistic Hydrodynamics”. The book has received glowing reviews from the experts (see Oxford
University Press) and general readers (see amazon.com), and is universally recognised as ... the
definitive book on the subject...” (K. Thorne). Another example in this direction is the recent book
published by Springer “The Physics and Astrophysics of Neutron Stars”. The book, which has more
than 800 pages and has a record number of downloads, offers a comprehensive overview of all the
research carried out on compact stars and is the perfect reference for any young researcher wishing
to work in this area.

Finally, I am presently writing a book on General Relativity that collects my lecture notes on the
courses “General Relativity” and “Advanced General Relativity”.



