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MARCEL GROSSMANN AWARDS

Sixteenth Marcel Grossmann Meeting

Institutional Awards

“for the creation of the world’s best X-ray map of the entire sky, for the discovery of
millions of previously unknown accreting supermassive black holes at cosmological
redshifts, for the detection of X-rays from tens of thousands of galaxy clusters, filled
mainly with dark matter, and for permitting the detailed investigation of the growth
of the large-scale structure of the universe during the era of dark energy dominance”.

S.A. LAVOCHKIN ASSOCIATION
- presented to its Designer General Alexander Shirshakov

MAX PLANCK INSTITUTE FOR EXTRATERRESTRIAL PHYSICS
(MPE)
- presented to Professor Peter Predehl, Principal Investigator of eROSITA

SPACE RESEARCH INSTITUTE (IKI) OF THE RUSSIAN
ACADEMY OF SCIENCES

- presented to Professor Rashid Sunyaev, Principal Investigator of SRG Obser-
vatory in Russia

Individual Awards

DEMETRIOS CHRISTODOULOU

“For his many lasting contributions to the foundation of mathematical physics
including the dynamics of relativistic gravitational fields. Notably for: contributing
in 1971, at the age of 19, to derive with Remo Ruffini the mass-energy formula of
black holes as a function of their angular momentum, charge and irreducible mass.
Christodoulou turned then to the study of partial differential equations and mathe-
matical physics, to which he remained dedicated for the rest of his career. Highlights
in this area include the theoretical discovery of the nonlinear memory effect of grav-
itational waves (Phys. Rev. Letters 1991), the monograph (1993) in collaboration
with Sergiu Klainerman on the global nonlinear stability of the Minkowski spacetime,
the monograph (2009) on the formation of black holes in pure general relativity by
imploding gravitational waves, and the monographs (2007 and 2019) on the forma-
tion and further development of shocks in fluids.”

GERARD ’t HOOFT
“for his persistent devotion to the study of the quantum field theory boundary con-
ditions at the black hole horizon”.

TSVI PIRAN
“for extending Relativistic astrophysics across international frontiers, a true com-
panion in the search for the deeper meaning of Finstein’s great theory”.
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xii

STEVEN WEINBERG
“for unwavering support for the MG meetings since their inception, a true compan-
ion in the search for the deeper meaning of Einstein’s great theory”.

Each recipient is presented with a silver casting of the TEST sculpture by the artist
A. Pierelli. The original casting was presented to His Holiness Pope John Paul IT
on the first occasion of the Marcel Grossmann Awards.
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15th Marcel Grossmann Meeting
July 2018, Rome, Italy

Institutional Awards

PLANCK SCIENTIFIC COLLABORATION (ESA)

“for obtaining important constraints on the models of inflationary stage of the
Universe and level of primordial non-Gaussianity; measuring with unprecedented
sensitivity gravitational lensing of Cosmic Microwave Background fluctuations by
large-scale structure of the Universe and corresponding B-polarization of CMB,
the imprint on the CMB of hot gas in galaxy clusters; getting unique information
about the time of reionization of our Universe and distribution and properties of
the dust and magnetic fields in our Galaxy”

- presented to Jean-Loup Puget, the Principal Investigator of the High Frequency
Instrument (HFT)

HANSEN EXPERIMENTAL PHYSICS LABORATORY AT STANFORD UNI-
VERSITY

“to HEPL for having developed interdepartmental activities at Stanford University
at the frontier of fundamental physics, astrophysics and technology”

- presented to Research Professor Leo Hollberg, HEPL Assistant Director

Individual Awards

LYMAN PAGE
“for his collaboration with David Wilkinson in realizing the NASA Explorer WMAP
mission and as founding director of the Atacama Cosmology Telescope”

RASHID ALIEVICH SUNYAEV
“for the development of theoretical tools in the scrutinising, through the CMB, of
the first observable electromagnetic appearance of our Universe”

SHING-TUNG YAU

“for the proof of the positivity of total mass in the theory of general relativity
and perfecting as well the concept of quasi-local mass, for his proof of the Calabi
conjecture, for his continuous inspiring role in the study of black holes physics”
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Xiv

14th Marcel Grossmann Meeting
July 2015, Rome, Italy

Institutional Award

EUROPEAN SPACE AGENCY (ESA)

“for the tremendous success of its scientific space missions in astronomy, astro-
physics, cosmology and fundamental physics which have revolutionized our knowl-
edge of the Universe and hugely benefited science and mankind”

- presented to its Director General Johann-Dietrich Woerner

Individual Awards

KEN'ICHI NOMOTO
“for heralding the role of binary systems in the evolution of massive stars”

MARTIN REES
“for fostering Research in black holes, gravitational waves and cosmology”

YAKOV G. SINAI
“for applying the mathematics of chaotic systems to physics and cosmology”

SACHIKO TSURUTA
“for pioneering the physics of hot neutron stars and their cooling”

FRANK C.N. YANG
“for deepening Einstein’s geometrical approach to physics in the best tradition of
Paul Dirac and Hermann Weyl”

T.D. LEE (award received by Yu-Qing Lou on behalf of Prof. T.D. Lee)
“for his work on white dwarfs motivating Enrico Fermi’s return to astrophysics and
guiding the basic understanding of neutron star matter and fields”
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13th Marcel Grossmann Meeting
July 2012, Stockholm, Sweden

Institutional Award

ALBANOVA

for its innovative status as a joint institute established by Stockholm University and
the Royal Institute of Technology and for fostering contributions to cosmology and
astrophysics in the profound scientific tradition established by Oskar Klein.

- presented to the Rector of Stockholm University, Prof. Kare Bremer.

Individual Awards

DAVID ARNETT

for exploring the nuclear physics and yet unsolved problems of the endpoint of
thermonuclear evolution of stars, leading to new avenues of research in physics and
astrophysics.

VLADIMIR BELINSKI and .M. KHALATNIKOV
for the discovery of a general solution of the Einstein equations with a cosmological
singularity of an oscillatory chaotic character known as the BKL singularity.

FILIPPO FRONTERA

for guiding the Gamma-ray Burst Monitor Project on board the BeppoSAX satel-
lite, which led to the discovery of GRB X-ray afterglows, and to their optical
identification.
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12th Marcel Grossmann Meeting
July 2009, Paris, France

Institutional Award

INSTITUT DES HAUTES ESTUDES SCIENTIFIQUE (IHES)

for its outstanding contributions to mathematics and theoretical physics, and
notably for having renewed basic geometrical concepts, and having developed new
mathematical and physical aspects of spacetime.

- presented to Prof. Jean-Pierre Bourguignon

Individual Awards

JAAN EINASTO
for pioneering contributions in the discovery of dark matter and cosmic web and
fostering research in the historical Tartu Observatory.

CHRISTINE JONES

for her fundamental contributions to the X-ray studies of galaxies and clusters
tracing their formation and evolution and for her role in collaborations using clusters
to study dark matter and in analyzing the effects of outbursts from supermassive
black holes on the intracluster gas.

MICHAEL KRAMER
for his fundamental contributions to pulsar astrophysics, and notably for having
first confirmed the existence of spin-orbit precession in binary pulsars.
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11th Marcel Grossmann Meeting
July 2006, Berlin, Germany

Institutional Award

FREIE UNIVERSITAT BERLIN

for the successful endeavor of re-establishing — in the spirit of the Humboldt tra-
dition — freedom of thinking and teaching within a democratic society in a rapidly
evolving cosmos

- presented to Dr. Dieter Lenzen, President of FUB

Individual Awards

ROY KERR
for his fundamental contribution to Einstein’s theory of general relativity: “The
gravitational field of a spinning mass as an example of algebraically special metrics.”

GEORGE COYNE

for his committed support for the international development of relativistic astro-
physics and for his dedication to fostering an enlightened relationship between sci-
ence and religion.

JOACHIM TRUMPER

for his outstanding scientific contributions to the physics of compact astrophysi-
cal objects and for leading the highly successful ROSAT mission which discovered
more than 200,000 galactic and extragalactic X-ray sources: a major step in the
observational capabilities of X-ray astronomy and in the knowledge of our universe.
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10th Marcel Grossmann Meeting
July 2003, Rio de Janeiro, Brazil

Institutional Award

CBPF (Brazilian Center for Research in Physics)
for its role as a teaching and research institution and as a place originating funda-
mental physics ideas in the exploration of the universe.

- presented to its founders Cesar Lattes, Jose Leite Lopez and Jayme Tiomno

Individual Awards

YVONNE CHOQUET-BRUHAT AND JAMES W. YORK, JR.

for separate as well as joint work in establishing the mathematical framework for
proving the existence and uniqueness of solutions to Einstein’s gravitational field
equations.

YUVAL NE’EMAN
for his contributions to science, epistimology, mathematics and physics from sub-
nuclear to space sciences.
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9th Marcel Grossmann Meeting
July 2000, Rome, Italy

Institutional Award

SOLVAY INSTITUTES
for identifying and recording in discussions by the protagonists the crucial develop-
ments of physics and astrophysics in the twentieth century.

- presented to Jacques Solvay

Individual Awards

CECILLE AND BRYCE DEWITT
for promoting General Relativity and Mathematics research and inventing the “sum-
mer school” concept.

RICCARDO GIACCONI
for opening, five successive times, new highways for exploring the Universe.

ROGER PENROSE
for extending the mathematical and geometrical foundations of General Relativity.
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8th Marcel Grossmann Meeting
June 1997, Jerusalem

Institutional Award

HEBREW UNIVERSITY
for its role as a cradle of Science and Humanities and for hosting the manuscripts
of Albert Einstein.

- presented to M. Magidor, President of the Hebrew University of Jerusalem

Individual Awards

TULLIO REGGE

for his contributions to the interface between mathematics and physics leading to
new fields of research of paramount importance in relativistic astrophysics and par-
ticle physics.

FRANCIS EVERITT
for leading the development of extremely precise space experiments utilizing super-
conducting technology to test General Relativity and the Equivalence Principle.
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7th Marcel Grossmann Meeting
June 1994, Stanford, USA

Institutional Award

SPACE TELESCOPE SCIENCE INSTITUTE

for its critical role in the direction and operation of the Hubble Space Telescope,
a truly unique international laboratory for the investigation and testing of general
relativity in the context of modern astrophysics and cosmology.

- presented to Peter Stockman

Individual Awards

SUBRAHMANYAN CHANDRASEKHAR

for his contributions to the analysis of gravitational phenomena from Newton to
Einstein and especially for leading the way to relativistic astrophysics with the
concept of critical mass for gravitational collapse.

JIM WILSON

for having built on his experience in nuclear physics, thermonuclear reactions, and
extensive numerical simulation to create a new testing ground for the novel concepts
of relativistic astrophysics.
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6th Marcel Grossmann Meeting
June 1991, Kyoto, Japan

Institutional Award

RITP

for keeping alive first in Hiroshima and them in Kyoto research in relativity, cosmol-
ogy, and relativistic field theory and the development of a school of international
acclaim.

- presented to Professor K. Tomita

Individual Awards

MINORU ODA

for participating in the pioneering work of the early sixties in X-ray astronomy
and for his subsequent molding of an agile and diversified Japanese scientific space
program investigating the deepest aspects of relativistic astrophysics.

STEPHEN HAWKING
for his contributions to the understanding of spacetime singularities and of the large
scale structure of the Universe and of its quantum origins.
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5th Marcel Grossmann Meeting
August 1988, Perth, Australia

Institutional Award

THE UNIVERSITY OF WESTERN AUSTRALIA
for its contributions to relativistic astrophysics.

- presented to the Vice Chancellor, Professor Robert Smith

Individual Awards

SATIO HAYAKAWA
for his contributions to research in gamma, X-ray and infrared radiation as well as
cosmic rays.

JOHN ARCHIBALD WHEELER
for his contributions to geometrodynamics and Einstein’s visions.
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4th Marcel Grossmann Meeting
July 1985, Rome, Italy

Institutional Award

THE VATICAN OBSERVATORY
for its contributions to the origin and development of astrophysics.

- presented to His Holiness Pope John Paul 11

Individual Awards
WILLIAM FAIRBANK

for his work in gravitation and low temperature physics.

ABDUS SALAM
for his work in unifying fundamental interactions.
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Institutional Awards for the Spektrum-Roentgen-Gamma (SRG) mission

“for the creation of the world’s best X-ray map of the entire sky, for the discovery of
millions of previously unknown accreting supermassive black holes at cosmological
redshifts, for the detection of X-rays from tens of thousands of galaxy clusters, filled
mainly with dark matter, and for permitting the detailed investigation of the growth
of the large-scale structure of the universe during the era of dark energy dominance”.

S.A. LAVOCHKIN ASSOCIATION
- presented to its Designer General Alexander Shirshakov

MAX PLANCK INSTITUTE FOR EXTRATERRESTRIAL PHYSICS
(MPE)
- presented to Professor Peter Predehl, Principal Investigator of eROSITA

SPACE RESEARCH INSTITUTE (IKI) OF THE RUSSIAN
ACADEMY OF SCIENCES

- presented to Professor Rashid Sunyaev, Principal Investigator of SRG Obser-
vatory in Russia

On Tuesday June 29, 2021, the following 31 astro-ph appeared:

1. https://arxiv.org/abs/2106.14517 17. https://arxiv.org/abs/2106.14533
2. https://arxiv.org/abs/2106.14518 18. https://arxiv.org/abs/2106.14534
3. https://arxiv.org/abs/2106.14519 19. https://arxiv.org/abs/2106.14535
4. https://arxiv.org/abs/2106.14520 20. https://arxiv.org/abs/2106.14536
5. https://arxiv.org/abs/2106.14521 21. https://arxiv.org/abs/2106.14537
6. https://arxiv.org/abs/2106.14522 22. https://arxiv.org/abs/2106.14541
7. https://arxiv.org/abs/2106.14523 23. https://arxiv.org/abs/2106.14542
8. https://arxiv.org/abs/2106.14524 24. https://arxiv.org/abs/2106.14543
9. https://arxiv.org/abs/2106.14525 25. https://arxiv.org/abs/2106.14544
10. https://arxiv.org/abs/2106.14526 26. https://arxiv.org/abs/2106.14545
11. https://arxiv.org/abs/2106.14527 27. https://arxiv.org/abs/2106.14546
12. https://arxiv.org/abs/2106.14528 28. https://arxiv.org/abs/2106.14547
13. https://arxiv.org/abs/2106.14529 29. https://arxiv.org/abs/2106.14548
14. https://arxiv.org/abs/2106.14530 30. https://arxiv.org/abs/2106.14549
15. https://arxiv.org/abs/2106.14531 31. https://arxiv.org/abs/2106.14550
16. https://arxiv.org/abs/2106.14532
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S.A. LAVOCHKIN ASSOCIATION
presented to its Designer General Alexander Shirshakov

Dr Alexander Shirshakov

S.A. Lavochkin Association created the Navigator space platform
carrying German eRosita and Russian ART-XC X-Ray Telescopes,
organized the launch of SRG Orbital X-Ray Observatory to the second
Lagrangian point of the Sun-Earth system at a distance of 1.5 million
km from the Earth and managed the observatory flight and the daily
reception of its scientific data on Earth for 23.5 months.

Dr Alexander Shirshakov, Designer General of the S.A. Lavochkin
Association, is specialized in design, manufacture, testing, launch and
control of S/C for scientific purposes. Among those S/C launched,
there are the «Radiostron» Astrophysical Observatory (2011) and the
«Spektr-RG» space observatory (2019), while the planned S/C
launches are «Luna-25» and «Exomarsy.

Dr Shirshakov started his career in 1973, working as an engineer of
the State Unitary Enterprise «NPO named by S.A. Lavochkin» in
Khimki (Russian Federation). Starting from 1989 he has played

multiple roles within the Lavochkin Association, been appointed head of the group, head of the sector, head
of department, deputy head of the complex, head of the branch, director of the center, deputy head of the
Design Bureau, deputy General Designer and deputy General Director.

Dr Shirshakov is an editorial board Member of the reviewed edition of «Vestnik of Lavochkin Association».
Since 2017, he is also member of the General Designer council. He has been awarded Honored Mechanical
engineer of the Russian Federation as well as Agency-level award of the Russian Federal Space Agency.

MAX PLANCK INSTITUTE FOR EXTRATERRESTRIAL PHYSICS (MPE)
presented to Professor Peter Predehl, Principal Investigator of eROSITA

Professor Peter Predehl

eROSITA is the soft X-ray telescope on-board the
Russian-German ~ Spektr-RG  mission  which  was
successfully launched from Baikonur on July 13, 2019
and placed in a halo orbit around the L2 point. 30 years
after ROSAT, eROSITA performs an all-sky survey
with an unprecedented sensitivity, spectral and angular
resolution. Clusters of galaxies are the largest collapsed
objects in the Universe. Their formation and evolution is
dominated by gravity, i.e. Dark Matter, while their large
scale distribution and number density depends on the
geometry of the Universe, i.e. Dark Energy. X-ray
. observations of clusters of galaxies provide information
on the rate of expansion of the Universe, the fraction of
mass in visible matter, and the amplitude of primordial
fluctuations which are the origin of clusters of galaxies
and the whole structure of the universe. eROSITA has

been designed to detect at least 100.000 clusters of galaxies and to detect systematically more than 3 million
obscured accreting Black Holes. eROSITA will also allow to study the physics of galactic X-ray source
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populations, like pre-main sequence stars, supernova remnants and X-ray binaries. The eROSITA telescope
consists of seven identical Wolter-1 mirror modules. A novel detector system has been developed by MPE
on the basis of the successful XMM-Newton pn-CCD technology. MPE is the scientific lead institute of
eROSITA, responsible for the development of the instrument, the operation, the analysis software and data
archive. Peter Predehl led this development as Principal Investigator of eROSITA and German lead scientist
of the SRG mission for more than 15 years until the completion of the first of eight surveys in 2020. At this
time eROSITA has already discovered more than 1 million X-ray sources, more than all X-ray observatories
of the last 50 years together. This demonstrates that the design goals of the mission will easily be fulfilled.

SPACE RESEARCH INSTITUTE (IKI) OF THE RUSSIAN ACADEMY OF SCIENCES

presented to Professor Rashid Sunyaev

= Space Research Institute (IKI) of the Russian Academy of
= Sciences was responsible for developing the overall concept
and scientific program of the SRG Orbital observatory and
played a leading role in developing the ART-XC telescope
and the entire SRG observatory as part of the Russian space
science program carried out by Roskosmos Corporation in
the interests of the Russian Academy of Sciences.

During the flight to the L2 point of the Sun-Earth system,
SRG with German (eRosita) and Russian (ART-XC named
after Mikhail Pavlinsky) X-ray Telescopes aboard performed
calibrations and long duration Performance Verification
observations of a dozen of targets and deep fields. Starting in
the middle of December 2019, the SRG scanned the whole
sky three times. During these scans, SRG discovered two
million point X-ray sources: mainly quasars, stars with hot
and bright coronae, and more than 30 thousand clusters of
galaxies. There is a competition and synergy in the search for
clusters of galaxies between SRG and the ground-based Atacama Cosmology and South Pole Telescopes,
which are searching for clusters of galaxies in microwave spectral band using Sunyaev-Zeldovich effect.

Professor Rashid Sunyaev

SRG provided the X-Ray map of the whole sky in hard .~
and soft bands, the last is now the best among existing. ' S ’?:'
The huge samples of the X-ray selected quasars at the . ;‘

redshifts up to z = 6.2 and clusters of galaxies will be
used for well-known cosmological tests and detailed
study of the growth of the large scale structure of the
Universe during and after reionization. SRG/eRosita is
discovering every day several extragalactic objects which
increased or decreased their brightness more than 10
times during half of the year after the previous scan of the
same one-degree wide strip on the sky. A significant part
of these objects has observational properties similar to the
Events of Tidal Disruption of a star orbiting in the
vicinity of the supermassive black hole. ART-XC
discovered a lot of bright galactic and extragalactic
transients.
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Rashid Sunyaev is the Principal Investigator of SRG mission in Russia, director-emeritus of the Max-Planck
Institute for Astrophysics and Maureen and John Hendricks distinguished visiting professor of the Institute
for Advanced Study, Princeton.

First SRG/eROSITA all-sky survey:
A million of X-ray sources and the Milky Way.
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Individual Awards
Professor DEMETRIOS CHRISTODOULOU

“For his many lasting contributions to the foundation of mathematical physics including the dynamics of
relativistic gravitational fields. Notably for: contributing in 1971, at the age of 19, to derive with Remo
Ruffini the mass-energy formula of black holes as a function of their angular momentum, charge and irre-
ducible mass. Christodoulou turned then to the study of partial differential equations and mathematical
physics, to which he remained dedicated for the rest of his career. Highlights in this area include the theoret-
ical discovery of the nonlinear memory effect of gravitational waves (Phys. Rev. Letters 1991), the mono-
graph (1993) in collaboration with Sergiu Klainerman on the global nonlinear stability of the Minkowski
spacetime, the monograph (2009) on the formation of black holes in pure general relativity by imploding
gravitational waves, and the monographs (2007 and 2019) on the formation and further development of
shocks in fluids.”

It was back in 1967 that Achille Papapetrou mentioned the
case of the 16-year-old Demetrios Christodoulou to John
Archibad Wheeler. Wheeler interviewed Demetrios in Paris
and brought him immediately to Princeton where he was
registered as an undergraduate at the university. After one
year he entered the graduate school and started collaborat-
ing with me. At the time I was working with Wheeler on the
effective potential approach to geodesics co-rotating and
counter-rotating (see e.g. reference in The Classical Theory
of Fields (Landau and Lifshitz, 1980) in the Kerr metric
(later renamed as ISCO; see e.g. (Gravitation Misner.
Thorne, Wheeler. 1973). In parallel, Frank Zerilli was
working on the gravitational radiation emitted by the fall of
a test particle in a Schwarzschild black hole (Zerilli 1970).
From these limited conceptual arena Charles Misner and

‘ later Kip Thorne launched a program for the detection of
gravitational waves on the Earth; see e.g. Misner 1974, Ab-
bott et al. 2016, Abbott et al. 2017. See however Davis et al.

Professor Demetrios Christodoulou 1972, Rodriguez et al. 2018 and J.A. Rueda et al. 2018.

A new approach started with the arrival of Demetrios: he was just creating mathematics following his needs.
We identified the reversible and irreversible transformations of a Kerr black hole. Wheeler advanced a
thermodynamic analogy. I addressed the need of identifying the concept of irreducible mass (from the Italian
“irriducibile”), and was Demetrios’s contribution to integrate, overnight, the differential equation for
infinitesimal reversible transformations which led to the finite mass-energy formula of a Kerr black hole.
That evening, while walking back home through IAS woods, I expressed to Wheeler the great relevance of
the newly found formula by Demetrios and proposed to let Demetrios be the single author of this article,
admiring his great mathematical talent. Wheeler agreed. The Editor of PRL objected since in that two pages
article the Fig. 2 by Wheeler and myself was still unpublished. Actually that Fig. 2 followed a discussion I
previously had with Penrose in Florence (Penrose 1961) which allowed us to present there, for the first time,
a “Penrose Process”. Some difficulties in achieving this process were obvious from the example in Fig. 2,
which Roger later recognized himself (Penrose & Floyd 1971). The Editor finally agreed on our written
request and the paper appeared on September 17, 1970 (Christodoulou, 1970). On January 1971 appeared my
article with Johnny introducing the Black Hole (Ruffini & Wheeler, 1971), with the new physics we were
developing in Princeton, including the concept of the “ergosphere”. On march 1 1971 we submitted the mass
formula of the Kerr Newmann metric, including the relation between the surface area of the horizon and the
irreducible (Christodoulou & Ruffini, 1971). On March 11, 1971 the same results were independently
confirmed by Steven Hawking, extending further the applicability of our equation (Hawking 1971).

The thesis was successfully discussed by a committee including Eugene Wigner (see Fig. 1), one of the
closest collaborators of Albert Einstein and David Wilkinson (see Fig. 2), the head of the NASA WMAP
mission, and Johnny and myself as supervisors. The new message was clear: Black Holes, far from being a
sink of energy, were energy sources emitting “in principle” 50% of their mass energy, being extractable
(Christodoulou & Ruffini, 1971).
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Fig. 1 and Fig. 2: Demetrios during his thesis pr ion with Eug Wigner (Fig. 1) and David Wilkinson (Fig.2). Johnny
and | were supervisors, ready to intervene in case of need, but no need of intervention was necessary! Wigner elaborated the
aphorism of Niels Bohr "Interesting = wrong" in the most definite "very interesting if true = totally wrong".

Demetrios turned soon to the study of partial differential equations and mathematical physics, to which he
dedicated for the rest of his career and results were published in four monographs: (Christodoulou and
Klainerman 1994, Christodoulou 2007, Christodoulou 2009, Christodoulou 2019). In 1968, Johnny proposed
to Demetrios the collapse of a "geon" composed of massless scalar field as a second topic for his thesis. It
took almost forty years for him to solve this problem, extended by Demetrios to the focusing of gravitational
waves leading to black hole formation (Christodoulou 2009).
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A “long march” started on 12 December 1970 with the launch of
the Uhuru satellite by Riccardo Giacconi. Early in 1971 an almost
daily conversation with him and Herb Gursky at the Smithsonian
Astrophysical Observatory, leading to the discovery of binary X-
ray sources. This was soon followedby the announcement of
Cygnus X1 identified as the first black hole in our galaxy (Ruffini
1973); see e.g. Gursky & Ruffini 1975, which contained as well
the first publicannouncement of the Discovery of Gamma Ray
burst, as well as Giacconi & Ruffini 1980, 2009; see Figs. 3 and
4).

: i 3 "i‘ . ) Y

Fig. 3: Prof. Remo Ruffini receiving the Cressy
Morrison Award of the New York Academy of
Sciences, 1972 for the discovery of the first
Black Hole in our galaxy Cygnus X1.

Fig. 4: In the second row, from left to right, there are, among others: E. T. Newman, S. Chandrasekhar (Nobel 1983), R. Giacconi
(Nobel 2002), R. Ruffini, A. Treves, A. Hewish (Nobel 1974), D. Arnett, J.H. Taylor (Nobel 1993), J. Wilson, R. Penrose (Nobel
2020), as well as J. Bahcall, T. Damour, T. Piran et al.

Today, after fifty years, this “long march” has reached a definite result: through the grandest observational
multi-wavelength effort in the history of mankind, from space, ground and underground observatories, we
are finally finding evidence that black holes are “alive” and their “extractable energy” in our mass formula
(Christodoulou & Ruffini, 1971), is the energy source of the most energetic cosmological sources: gamma
ray bursts (GRBs),the active galactic nuclei (AGNs) as well as the ultra-high energy cosmic rays (UHECRs)
(Ruffini et al. 2021 and references therein). Their “inner engine”, has three independent components: 1) a
Kerr black hole which is neither in a stationary state nor in vacuum, 2) a background magnetic field aligned
with the black hole rotation axis, and 3) an extremely diluted fully ionized plasma (Moradi et al. 2021).There
is no role in this inner engine for ISCO. Indeed a new electro dynamical field equations describe the
synchrotron radiation emitted close to the black hole horizon, they point to a discrete and repetitive emission
of “blackholic quanta” in the MeV and in the GeV. The magnitudes and the emission time scales of these
quanta, for M87 and GRB 130427A, are expressed as a function of the above three parameters (Rueda &
Ruffini, 2021). A long lasting GeV emission with a luminosity decreasing as a temporal power law, allows
for the first time in GRBs, the determination of the black hole mass and spin as well as their time evolution
perfectly fulfilling our mass energy formula (Christodoulou & Ruffini, 1971): a long lasting emission
process profoundly different from the traditional process of continued gravitational contraction.

Remo Ruffini
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Professor GERARD ’t HOOFT

“for his persistent devotion to the study of the quantum field theory boundary conditions at the black hole

horizon”.

Professor Gerard 't Hooft

Prof. Gerard 't Hooft has been a full Professor at the Utrecht
University (the Netherlands), since 1977. Nowadays, he is an
Emeritus Professor at that University. During his career, he has paid
extended scientific visits to CERN (Geneva), Harvard, Stanford,
Princeton and Duke University, NC. In 1999, together with M.
Veltman, he received the Nobel Prize in Physics, awarded by The
Royal Swedish Academy of Sciences, “For elucidating the quantum
structure of electroweak interactions in physics”.

Prof. ’t Hooft’s main subjects of research includes:

- Gauge Theories for the sub-atomic particles and forces,
various aspects and ingredients of what is now called "The Standard
Model of the sub-atomic particles: renormalizability, topological
features such as magnetic monopoles and instantons, 1/N expansions.

- Theories for the quantization of the gravitational force and
black holes: producing models for the quantum properties of a black
hole, as derived from Standard Model and General Relativity alone;
its topological features such as antipodal identification.

- Fundamental theories underlying quantum mechanics, in
particular returning determinism and reality to the dynamics of the
tiniest material entities in his universe.

Prof. ’t Hooft has been awarded the Wolf Prize of the State of Israel (1982), the Pius XI Medal (Vatican City,
1983), the Lorentz Medal (KNAW Amsterdam, 1986) as well as the Spinoza Premium (Netherlands
Organization for Scientific Research NWO, 1995).

?
\:\m

A special event took place at ICRA on April 30, 1999. Prof.
Ruffini invited Gerard ’t Hooft to Rome to discuss a boundary
condition for a quantum field on the black hole horizon, a topic
Prof. Ruffini discussed in a previous article "Black-hole
evaporation in the Klein-Sauter-Heisenberg-Euler formalism"
with Thibault Damour (Phys. Rev. D 14, 332, 1976), but which
needed to be examined in more detail. Prof. Ruffini planned to

spending ICRA travel funds, ICRA offered Gerard to come to
Rome on a reduced fare weekend ticket arriving Friday and

direct Gerard’s attention to some specific aspects of this
k problem. Because we have traditionally been very attentive in
W
2 3

0-%-99 departing Monday. He had a great relaxing weekend together

with Prof. Ruffini following his seminar, which among other

[CRA Collection - things allowed Gerard to sign the wall in our [CRA Room (see
Fig. 2: The signature of Gerard ‘t Hooft on the Fig. 2), and during this splendid Rome spring weekend he also

wall of ICRA Room 301 (April 4, 1999).

was able to find a missing factor of 2 in a formula in Prof.
Ruffini’s 1971 paper with Demetri Christodoulou on the black

hole mass formula. The following October, Gerard received the Nobel prize, which meant that we could no
longer get away with bringing him to Rome on a cheap ticket! Ever since Gerard has been in our MG 10C
helping us with the preparation of the meetings. We are very happy to announce this MG16 Award to Gerard
't Hooft with the motivating phrase "for his persistent devotion to the study of the quantum field theory
boundary conditions at the black hole horizon".

Remo Ruffini
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Professor TSVI PIRAN

xxxiii

“for extending relativistic astrophysics across international frontiers, a true companion in the search for the
deeper meaning of Einstein’s great theory”.

Professor Tsvi Piran

Professor STEVEN WEINBERG

Tsvi Piran is the emeritus Schwartzmann professor at the Hebrew
University of Jerusalem. He obtained his PhD in Physics, in 1976
from the Hebrew University working on the collisional Penrose
process. Piran returned to the Hebrew University at 1981after being a
post doc at Oxford and Texas and a long-term member at the IAS at
Princeton. In 1982 he initiated and directed the first ever summer
school on Gravitational Waves that took place at Les Houches. Piran
was a visiting professor at Harvard, Columbia and New York and a
Moore scholar at Caltech.

Piran’s research deals with numerous aspects of relativistic
astrophysics, ranging from the foundation of numerical relativity to
modeling of observer relativistic phenomena and analytic work on the
fate of gravitational collapse. Piran’s research work focuses mostly
on black holes and in particular on gamma-ray bursts. He was among
the first to point out their cosmological origin and their association
with merging neutron stars and heavy r-process nucleo synthesis.
Piran’s achievements were recognized in the 2019 EMET prize for
Physics.

“for unwavering support for the MG meetings since their inception, a true companion in the search for the
deeper meaning of Einstein’s great theory”.

Professor Steven Weinberg.
courtesy of Matt Valentine.

Photo

Steven Weinberg is a member of the Physics and Astronomy
Departments at The University of Texas at Austin. His research has
covered a broad range of topics in quantum field theory, elementary
particle physics and cosmology. He has been honored with numerous
awards, including the Nobel Prize in Physics, the National Medal of
Science, the Heinemann Prize in Mathematical Physics and in 2020,
the Breakthrough Prize. He is a member of the US National
Academy of Sciences, Britain’s Royal Society, and other academies
in the USA and abroad. The American Philosophical Society
awarded him the Benjamin Franklin Medal, with a citation that said
he is “considered by many to be the preeminent theoretical physicist
alive in the world today.” His books for physicists include
Gravitation and Cosmology, the three-volume work The Quantum
Theory of Fields, Cosmology and published in April of 2021,
Foundations of Modern Physics. Educated at Cornell, Copenhagen,
and Princeton, he also holds honorary degrees from sixteen other
universities. He taught at Columbia, Berkeley, M.L.T., and Harvard,
where he was Higgins Professor of Physics, before coming to Texas
in 1982.
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Fig. 1: Chuo Pei Yuan and Cheng Ning Yang at MG2 in Trieste,

Italy (1979).

The Sixteenth Marcel Grossmann Meeting
(MG16) is a very special one in many
respects: it will take place during a
pandemic and in spite of the many
difficulties, we have decided not to
postpone it but to organize it as a virtual
meeting. As described on the MG series
webpage, these meetings started in 1975
with the first meeting at the International
Centre for Theoretical Physics (ICTP) in
Trieste (Italy) that I organized with Nobel
Prize winner Abdus Salam. A second
meeting followed in 1979, with a
significantly larger participation including
Nobel Laurate Cheng Ning Yang and a
Chinese delegation led by Chuo Pei Yuan
(see Fig. 1), including Fang Li-Zhi who had
accompanied me during my entire first visit
to China in 1979. The first truly
international MG meeting followed in 1982
in Shanghai (China):this represented an
especially important step forward both for

the meeting and for China. A multi-millennia “motto” in China, which was then proclaimed on banners
everywhere, read “Friends from all over the world are welcomed”.

We were soon at an impasse over the participation of scientists from Israel, since no diplomatic relations
existed between China and Israel at that time and the Israeli scientists were not to be allowed to attend
the meeting. A long negotiation began. The boundary conditions were clearly set by Steven Weinberg, a

member of the present MG16 10C: no MG meetmgs on Einstein’s theory of general relativity could

occur without the participation of Israeli
scientists. The intervention of Yuval
Ne'emann, also a member of the MG I0C
then as well as the Minister of Science of
Israel (see Fig.2), proposed a compromise
that would admit at least one Israeli
scientist. I went to Beijing alone, meeting
every morning for a week with 12
Chinese representatives led by Chuo Pei
Yuan going over all possible options. I
stayed in an isolated villa not far from
Tiananmen Square, accompanied by the 3
volumes of Matteo Ricci (RI MA TO) to
keep me company. No solution was in
sight the entire week. At the last moment,
just before my departure, an agreement
was finally reached allowing two Israeli
scientists into China. The historic
compromise would admit Gerard Tauber
and Tsvi Piran into China using a special

ICRA Collection

Fig. 2: From right to left: Chaim Weizmann, President of Israel; Yuval
Ne'emann, Minister of Science of Israel; R. Ruffini.

ICRA travel document I had proposed for them to be able to participate in the meeting, accepted by the
Chinese Ambassador in Rome. This modified the thousand-year Chinese “motto” to read “Scientists
from all over the world are welcomed”. The event was extremely beneficial for China and signaled the

truly international nature of the MG meetings.
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I kept on meeting Tauber in the years which followed (see Fig. 3). Soon after, Yuval Ne’emann visited
China. The development of bilateral relations, including military cooperation and economical tights,
grow exponentially until the establishment of normal diplomatic relations between Israel and China in
1992.

Given their key role played in the
foundations of the MG meetings, I
am very happy to propose on behalf
of the MGI16 I0C, two special
Marcel  Grossmann  Individual
Awards: one to Steven Weinberg for
“for unwavering support for the MG
meetings since their inception, a
true companion in the search for the
deeper meaning of Einstein’s great
theory” and another one to Tsvi
Piran, “for extending Relativistic
" astrophysics across international

frontiers, a true companion in the
. search for the deeper meaning of

Fig. 4: Albert Einstein, Hideki Yukawa and John. A. Wheeler with a hand- Einstein’s great theory”, in the
written dedication to Remo Ruffini “To Remo Ruffini, companion in the search words of John A. Wheeler’s photo
for the deep ing of Einstein great theory. With warm regards, John dedication to me (see Fig. 4).

Wheeler 5 April 1968”.

Remo Ruffini
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PREFACE

Since 1975, the Marcel Grossmann Meetings on Recent Developments in Theoretical
and Experimental General Relativity, Gravitation, and Relativistic Field Theories
have been organized in order to provide opportunities for discussing recent advances
in gravitation, general relativity and relativistic field theories, emphasizing mathe-
matical foundations, physical predictions and experimental tests. The objective of
these meetings is to elicit exchange among scientists that may deepen our under-
standing of spacetime structures as well as to review the status of ongoing exper-
iments aimed at testing Einstein’s theory of gravitation either from the ground or
from space. Previous meetings have been held in Trieste (MG1: 1975) and (MG2:
1979), Shanghai (MG3: 1982), Rome (MG4: 1985, MG9: 2000), Perth (MG5: 1988),
Kyoto (MG6: 1991), Stanford (MG7: 1994), Jerusalem (MGS8: 1997), Rio (MG10:
2003), Berlin (MG11: 2006), Paris (MG12: 2009), Stockholm (MG13: 2012), MG14
in 2015 and MG15 in 2018 both in Rome.

Due to the COVID-19 pandemic spreading in the last two years the decision
was taken to organize the Sixteenth Marcel Grossmann meeting for the first time in
history entirely online. Despite numerous challenges, related to the organization of
large worldwide event, MG16 showed the strongest ever interest from the scientific
community with a record-breaking number of almost 1200 registered participants
and of more than 1000 speakers.

The traditional six-day schedule has been modified to account for different time
zones of the speakers and each day the program of the meeting was divided in three
blocks with the reference to the Central European Summer Time. The first block
was starting at 06:30 in the morning, allowing comfortable time for speakers from
Asia and Oceania. The second block was held in the daytime in Europe and Africa.
The third block was starting in the afternoon and ending at 19:30 allowing accom-
modation of the speakers from the Americas. Each day the blocks of plenary sessions
were interchanging with the blocks of about 30 parallel sessions each, making this
one of the most intense MG meetings ever. All this was possible thanks to recent
developments in communication technologies. The Indico open-source software was
selected as a web platform for this meeting, while Zoom platform was adopted for
the video-conferencing. The meeting was streamed on ICRANet YouTube channel.

The meeting started on Monday July 5 with the Award ceremony. The individual
awards went to Demetrios Christodoulou, Tsvi Piran, Gerard 't Hooft and Steven
Weinberg, while the Institutional Awards went to the S.A. Lavochkin Association,
to the Max Planck Institute for Extraterrestrial Physics — MPE and to the Space
Research Institute IKI of the Russian Academy of Sciences. Overall there were 54
plenary talks, 4 public lectures and 5 roundtables and about 90 parallel sessions.
The plenary session “Events in Relativistics Astrophysics” on Monday have seen
the contributions from Rashid Sunyaev, Michael Kramer, James Miller-Jones, Felix
Mirabel. The public lectures were delivered by Razmik Mirzoyan, Asghar Qadir
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and Mohammad Bagheri. Plenary talks on Tuesday session “Black holes and the
Quantum” by Juan Maldacena, Ahmed Almheiri, Gerard ’t Hooft, Mihalis Dafer-
mos, Sergiu Klainerman, Abhay Ashtekar and Frank Wilczek were bracketed by two
roundtables on “New results from SRG/eRosita” with the participation of Andrea
Merloni, Prof. Rashid Sunyaev, Alexander Lutovinov, Chandreyee Maitra, Esra
Bulbul and “Solar neutrinos and Borexino” with the participation of Gianpaolo
Bellini and Wick Haxton. Plenary talks on Wednesday in the session “Lambda
CDM tensions” by George Efstathiou, Scolnic Daniel, Marc Kamionkowski, Wendy
Freedman, Priya Natarajan and Licia Verde were followed by the roundtable “Pre-
cision cosmology” with the participation of Licia Verde, Marc Kamionkowski, Piero
Rosati, and the public lecture by Francis Halzen. Two blocks of Thursday plenary
sessions “Black holes in GRBs” and “Precision tests” included the talks by Roy
Kerr, Yuan Ha, Lorenzo Amati, Elena Pian, Carlos Rail Argiielles, Di Li, Jianglai
Liu, Claus Lammerzahl, Gerhard Heinzel and Ignazio Ciufolini and were followed
by the roundtable “GRB 170817A and GRB 190829A” with the participation of
Eleonora Troja, Liang Li, Rahim Moradi, Jorge Armando Rueda Hernandez. Two
plenary blocks on Friday “Massive stars” and “Physics behind stellar collapse”
included the talks by Selma de Mink, Norbert Langer, Jiri Bicak and Tomas Led-
vinka, Ivan De Mitri, Rahim Moradi and Giancarlo Cella. Finally, two plenary blocks
on Saturday “Current and future missions” have seen the talks by Shuang-Nan
Zhang, Weimin Yuan, Makoto Tashiro, Ruoyu Liu, Jean-Luc Atteia, Jim Hinton
and Nicholas White and were followed by the roundtable “What is in our Galactic
center” with the participation of Reinhard Genzel, Carlos Ratl Argiielles, Andreas
Krut, Jorge Armando Rueda Hernandez, Eduar Becerra Vergara. The program of
the meeting can be found at the official website http://www.icra.it/mg/mgl6 and
at ICRANet Indico website https://indico.icranet.org/event/1/.

These proceedings include about 400 papers containing the results presented at
the Sixteenth Marcel Grossmann meeting. The plenary papers from the meeting have
been published in International Journal of Modern Physics D as they were submitted.
The table of contents includes also the links to YouTube videos with talks given at
the meeting and cover plenary talks, public lectures, roundtables and all parallel
sessions. The general link to the videos from MG16 is: https://www.youtube.com/
watch?v=QFellsSid-o&list=PLr5RLbSWSonsaOnZukBDs0qsNIWMS8AvRF.

As the editors we would like to express our gratitude to all the chairpersons of
the parallel sessions at MG16, who peer-reviewed the papers submitted for these
proceedings, as well as to the ICRANet secretariat office and in particular to Cinzia
di Niccolo, Elisabetta Natale and Yasmina Di Domizio, as well as to ICRANet
system manager Gabriele Brandolini for their help in preparation of this publication.

Remo Ruffini and Gregory Vereshchagin
November 2021



This page intentionally left blank

'S80l $S800Y UBdQ 0} 10803 ‘penitiiiad Jou AIOLIIS S| UONNQLISIP Pue 8sn-8y “£2/82/T0 UO 82 vZ 06T 28T Aq
WI0D"D1§US ISP |JOM MMM LU0} papeo juMo Bujss |\ ULRWSSOIS) pale A YIUSSIXIS 8y L



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

XXXIX

Contents
Publications in this Series v
Sponsors and Acknowledgements vii
Organizing Committees ix
Marcel Grossmann Awards xi
Preface XXXVi
PART A

PLENARY SESSIONS

New results from testing relativistic gravity with radio pulsars
Michael Kramer . . . . . . . . e e e 3

Dragging of inertial frames by matter and waves
Jiri Bi¢ak and Tomds Ledvinka . . . . . . . . . . . ... .. 22

Probes of the progenitors, engines and physics behind stellar collapse
Chris L. Fryer . . . . . . . i e e e e e e 39

The observation of high-energy neutrinos from the cosmos: Lessons
learned for multimessenger astronomy
Francis Halzen . . . . . . . . . e 59

The first results of PandaX-4T
Jianglai Liu on behalf of the PandaX Collaboration . . . . . . . . . .. ... 85

XRISM: X-ray imaging and spectroscopy mission
Makoto S. Tashiro and the XRISM team . . . . . . . . . . . . ... ..... 95

The SVOM mission
J.-L. Atteia, B. Cordier and J. Wei on behalf of the
SVOM Collaboration . . . . . . . . . . . i e e e 104

Quantum field theory with boundary conditions at the horizons
Gerard 't Hooft . . . . . . . . . 133



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

x1

The development of general relativity and the cosmological constant
Asghar Qadir . . . . . . .

The irreducible mass of Christodoulou-Ruffini-Hawking mass formula
Yuan K. Ha . . . . . . . . o 0 e

Reshaping our understanding on structure formation with the
quantum nature of the dark matter
C. R. Arygiielles, E. A. Becerra-Vergara, A. Krut et al. . . . . . .. . . ...

First results of LHAASO
Ruo-Yu Liu for the LHAASO Collaboration . . . . . . . . .. .. ... ...

On the MG16 awards 2021
Remo Ruffint . . . . . . . . . e e

The white dwarf binary merger model of GRB 170817A
J. A. Rueda, R. Ruffini, Liang Li et al. . . . . . . . ... ... .. .....

PARALLEL SESSIONS
Accretion

e MHD Processes Near Compact Objects
Chairperson: Sergey Moiseenko

YouTube link: https://youtu.be/2WMTg06ZmV8

A semi-implicit multidimensional unstructured gas dynamical solver
for astrophysical applications
Ilya A. Kondratyev and Sergey G. Moiseenko . . . . . . . ... ... ....

Magnetized neutron stars propagating through a non-uniform ISM
0. D. Toropina, M. M. Romanova and R. V. E. Lovelace . . . . . ... ..

Calculation of the kinetic coefficients of arbitrary degenerate electrons
in magnetized dense matter
M. V. Glushikhina and G. S. Bisnovatyi-Kogan . . . . . . .. .. ... ...

Modeling of magnetic fields of accretion discs, using no-z- and
RZ-approximations
M. V. Pashentseva and E. A. Mikhailov . . . . . . .. ... .. ... ...

e Accretion Discs and Jets
Chairpersons: Audrey Trova and Shokoufe Faraji

YouTube link: https://youtu.be/29Wj9IRCVEKw

Limiting effects in tori clusters
D. Pugliese and Z. Stulchik . . . . . . . . .. o



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xli

Hydrodynamical transport of angular momentum in accretion disks
in the presence of nonlinear perturbations due to noise
Subham Ghosh and Banibrata Mukhopadhyay . . . . . . . . . .. ... ... 295

Properties of accretion disc models in the background quadrupole
Shokoufe Faraji . . . . . . . ... e 307

Magnetized tori around a uniformly accelerating black hole
Shokoufe Faraji and Audrey Trova . . . . . . . . . .. . . ... .. ..... 317

Multifrequency behaviour of high mass X-ray binaries
(Time lag between optical and X-ray outbursts)
Franco Giovanmelli . . . . . . . . . . 321

Active Galactic Nuclei
e The Black Hole in MS87

Chairpersons: Brian Punsly and Jorge Rueda

YouTube link: https://youtu.be/l111TgksyJag

Rotation of the crescent image of M87* and polarization of its ESE hotspot
Krzysztof Nalewagko . . . . . . . . . .. e 339

Magnetic reconnection in jet-accretion disk systems
Chandra B. Singh, Elisabete M. de Gouveia Dal Pino,
Luis H. S. Kadowaki et al. . . . . . . . . . . .. .. ... 344

e Machine Learning in Astronomy: AGN, Transient Events, Cosmology
and Others
Chairpersons: Rahim Moradi and Yu Wang

YouTube link: https://youtu.be/ErqrmMZQsBk

Exact fractal model of the universe and possible machine learning
methods for the verification of the fractality
A. A. Kirillov, E. P. Savelova and P. O. Viadykina . . . . . . . . .. ... 352

Estimating the photometric redshifts of galaxies and QSOs using
regression techniques in machine learning
A. Momtaz, M. H. Salimi and S. Shakeri . . . . . . . .. .. ... ..... 368

Deep learning in quasar physics
F. Rastegar Nia, M. T. Mirtorabi, R. Moradi, Y. Wang
and A. Vafaei Sadr . . . . . . . .. 382

Cosmological density field emulation and gravitational wave inference
based on dimensionality reduction and supervised machine learning
Miguel Concei¢ao, Antonio da Silva and Alberto Krone-Martins . . . . . . . 391



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xlii

Unsupervised photometric detection of galaxy cluster candidates in
large surveys
Ana Carvalho, Alberto Krone-Martins and Antonio da Silva . . . . . . . .. 409

e Multiwavelength and Multi-Messenger Observations of Active Galactic
Nuclei
Chairpersons: Paolo Giommi and Narek Sahakyan

YouTube link: https://youtu.be/-Hyu2NQsExg

Time-dependent lepto-hadronic modeling of the emission processes in
blazar jets
S. Gasparyan, D. Bégué and N. Sahakyan . . . . . . . . . ... ... . ... 429

Multiwavelength study of high-redshift blazars
G. Harutyunyan and D. Israyelyan . . . . . . . . . . ... ... ... .... 445

Alternative Theories

e Extended Theories of Gravity and Quantum Cosmology
Chairpersons: Yi-Fu Cai and Wentao Luo

YouTube links: https://youtu.be/ADRr9DfV5zM
https://youtu.be/eOzpiClcFkU

https://youtu.be/kYzJds_JIp8

Quantum gravity phenomenology from thermodynamics of spacetime
A. Alonso-Serrano and M. Liska . . . . . . . .. .. ... .. 462

Gauge theory of gravity based on the correspondence between
the 1% and the 2" order formalisms

David Benisty . . . . . . . . . e e 479

U(1) local strings in hybrid metric-Palatini gravity
Tiberiu Harko, Francisco S. N. Lobo and Hilberto M. R. da Silva . . . . . . 485

Inflationary supersymmetric FRLW quantum cosmology
N. E. Martinez-Pérez, C. Ramirez and V. M. Vidzquez-Bdez . . . . . . . .. 499

Effective f(R) actions for modified loop quantum cosmologies
Ana Rita Ribeiro, Daniele Vernieri and Francisco S. N. Lobo . . . . . . .. 517

Probing multiverse using gravitational wave observations
Moe Kukihara and Kazuhiro Hayama . . . . . . . . . . . ... ... ... 531

Operator ordering ambiguity in observables of quantum cosmology
Harkirat Singh Sahota and Kinjalk Lochan . . . . . . . . . ... ... .... 538



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xliii
Decoupled quark stars in self-interacting Brans-Dicke gravity

M. Sharif and Amal Magid . . . . . . .. . 548

Big-bounce in projectively invariant Nieh-Yan models: The Bianchi I case
Flavio Bombacigno, Simon Boudet, Gonzalo J. Olmo
and Giovanni Montani . . . . . . . . ... o 561

Late time cosmology with derivatives of matter Lagrangian

Shahab Shahidi . . . . . . . .. e 576
On the semiclassical and quantum picture of the Bianchi I polymer

dynamics

E. Giovannetti, G. Montani and S. Schiattarella . . . . . . . ... .. ... 588

Quantum corrections to the Bianchi II transition under local
rotational invariance

Sara F. Uria, David Brizuela and Ana Alonso-Serrano . . . . . . . . .. .. 597

e Mathematical Problems of Relativistic Physics: Classical and Quantum
Chairpersons: A. Shadi Tahvildar-Zadeh and Michael Kiessling

YouTube links: https://youtu.be/9Dr3M9IKb2jo

https://youtu.be/gMOykpapJ5A

The hypercomplex medium as storage of physical equations
Alexander P. Yefremov . . . . . . . .. . 605

The Maxwell-Bopp-Landé-Thomas-Podolsky-Einstein system for
a static point source

Erik AmMorim . . . 619

On recent developments in the theory of relativistic dissipative fluids
V. Hoang . . . . . . o o e e 627

Adiabatic solutions in general relativity as null geodesics on the space
of boundary diffeomorphisms
Emine Seyma Kutluk . . . . . . . . .. 635

The point spectrum of the Dirac Hamiltonian on the zero-gravity
Kerr-Newman spacetime
M. Kiessling, E. Ling and A. S. Tohvildar-Zadeh . . . . . . . .. ... ... 648

Causal fermion systems: Classical gravity and beyond
Feliz Finster . . . . . . . . . e e 661

Newman-Penrose-Debye formalism for fields of various spins in
pp-wave backgrounds
Aleksandr Kulitskii and Elena Yu Melkumova . . . . . . . . . . .. .. ... 679



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xliv

Gravitational geometric phase
Banibrata Mukhopadhyay, Tanuman Ghosh and
Soumya Kanti Ganguly . . . . . . . .. e 689

Retarded potentials and radiation in odd dimensions
D. V. Gal’tsov and M. Khlopunov . . . . . . . . . . ... ... ... 699

Wave propagation in the anti-deSitter optical metric
D. Garcia-Peldez and C. S. Lépez-Monsalvo . . . . . . . .. ... ... ... 713

New approaches to constrained dynamics and Hamilton-Jacobi
procedures in general relativity

D. Salisbury, J. Renn and K. Sundermeyer . . . . . . . ... ... ..... 719

Orientability of space from electromagnetic quantum fluctuations
N. A. Lemos and M. J. Reboucas . . . . . . . . . . ... ... ... ... 725

Essential self-adjointness of Dirac operators under the influence of
general-relativistic gravity
Michael K.-H. Kiessling, A. Shadi Tahvildar-Zadeh and Ebru Toprak . . . . 736

e Wormbholes, Energy Conditions and Time Machines
Chairpersons: Francisco Lobo and Diego Rubiera-Garcia

YouTube links: https://youtu.be/tu_-3Wqed9Ys
https://youtu.be/NgN1lc-2fv8Y

Relic magnetic wormholes as possible source of toroidal magnetic
fields in galaxies
A. A. Kirillov and E. P. Savelova . . . . . . . . . ... ... .. ...... 743

Wormbhole geometries induced by action-dependent Lagrangian theories
Ismael Ayuso, Francisco S. N. Lobo and José P. Mimoso . . . . ... ... 756

Gravitational lensing by wormholes in binary systems
S, Pietroni . . . ..o 774

Hyper-fast positive energy warp drives
E.W. Lentz . . . . . . . . e 779

From black-bounce to traversable wormhole, and beyond
Alex Stmpson . . . . . . .. e 787

Tractor beams, pressor beams, and stressor beams within the context
of general relativity
Matt Visser, Jessica Santiago and Sebastian Schuster . . . . .. ... ... 808



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

A singularity theorem for evaporating black holes
E.-A. Kontou, B. Freivogel and D. Krommydas . . . . . . . ... ... ...

Circularly symmetric thin-shell wormholes in F(R) gravity with
(24+1)-dimensions
Cecilia Bejarano, Ernesto F. Eiroa and Griselda Figueroa-Aguirre . . . . .

Warp drive dynamic solutions considering different fluid sources
Oswvaldo L. Santos-Pereira, Everton M. C. Abreu and
Marcelo B. Ribeiro . . . . . . . . . . e e

Symmetries and geometry of spacetime: Towards a new paradigm
Francisco Cabral, Francisco S. N. Lobo and Diego Rubiera-Garcia . . . . .

e Theories of gravity: Alternatives to the cosmological and particle
standard models

Chairpersons: Stefano Bellucci and Orlando Luongo

YouTube links: https://youtu.be/-aQerYoQfBM
https://youtu.be/WsCwPb50QhY

https://youtu.be/IMnrUfBgqVU

https://youtu.be/pPhZY-bbsew

Thermodynamics of scalar-tensor gravity: A new approach
Valerio Faraomi . . . . . . . . . . e e e e e e

Two body dynamics in a quadratic modification of general relativity

Soham Bhattacharyya . . . . . . ..

Alternatives to A: Torsion, generalized couplings, and scale invariance
C. J. A. P. Martins, C. M. J. Marques, C. B. D. Fernandes et al. . . . . .

Model-independent test of scalar-tensor gravity theory by
reconstructing scalar mode of GW170817
Yuya Gushima and Kazuhiro Hayama . . . . . . . . . . . ... ... ....

Cosmology in the novel scalar-tensor representation of f(R,T) gravity
Tiago B. Gongalves, Joao Luis Rosa and Francisco S. N. Lobo . . . . . ..

On the interaction between electromagnetic, gravitational, and plasma
related perturbations on LRS class IT spacetimes

P. Semrén. . . . . ...

Condition for expansion-collapse duality between Einstein and
Jordan frames
Dipayan Mukherjee, H. K. Jassal and Kinjalk Lochan . . . . . . .. .. ..

xlv

822

831

840

856

876

883

907

921

932

943



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xlvi

The model of dark energy based on the quantum-mechanical
uncertainty relation
Yu. V. Dumin . . . . ... 967

e Conformal Dilaton Gravity and Related Issues
Chairperson: Reinoud Jan Slagter

YouTube link: https://youtu.be/A3Ygi3YBs5A

Conformal dilaton gravity, antipodal mapping and black hole physics
on a warped spacetime
R. J. Slagter . . . . . e 978

From neutrino masses to the full size of the universe — Some
intriguing aspects of the tetron model
B. Lampe . . . . . . . e 999

Summary parallel session ATH
Reinoud Jan Slagter . . . . . . . . e 1014

e Horava-Lifshitz Gravity
Chairperson: Anzhong Wang

YouTube links: https://youtu.be/vPT1dH1zITE
https://youtu.be/5z7zhpiDOpw

Boundary conditions for the Klein-Gordon field on Lifshitz spacetimes

Lissa de Souza Campos . . . . . . . . . e e 1017

Dynamical system analysis of Bianchi-I spacetimes in f(R) gravity
Saikat Chakraborty, Kazuharu Bamba and Alberto Saa . . . . . . . . . . .. 1026

Cosmological implications in modified Hotava-Lifshitz gravity
Abdul Jawad, Kazuharu Bamba and Farwa Khurshid . . . . . . .. .. ... 1038

Finite action principle and wormholes
Jan Chojnacki and Jan Kwapisz . . . . . . . . ... o .. 1046

Strange quark stars in Horava gravity
Grigoris Panotopoulos . . . . . . . . . . ... 1054

Shadows of Kerr-like black holes in 4D Einstein—Gauss—Bonnet
gravity and constraints from EHT observations
Sushant G. Ghosh and Rahul Kumar Walia . . . . . . . . . . . . ... ... 1069

Wormbhole interaction in 2d Horava-Lifshitz quantum gravity
Jan Ambjorn, Yuki Hiraga, Yoshiyasu Ito and Yuki Sato . . . . . . . . . .. 1084



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xlvii

Nature of singularities in vector-tensor theories of gravity
V. H. Satheeshkumar . . . . . . . . . . .. 1095

Hotava-Lifshitz and Einstein-Ather gravity in the light of Event
Horizon Telescope observations of M&7*
Emmanuel N. Saridakis . . . . . . ... 1104

Hofava-Lifshitz gravity in (3 + 1) dimensions coupled with anisotropic
matter and possible constraints from GRB 170817A
Tao Zhang and Fu-Wen Shu . . . . . . . . .. . ... 1112

Summary of the parallel session AT6
Anzhong Wang . . . . . . . 1119

e Ghost-Free Models of Modified Gravity: Massive Gravity, Horndeski
and DHOST Theories, Other Related Models; Their Properties and
Solutions

Chairpersons: Dmitry Gal’tsov and Michael Volkov

YouTube links: https://youtu.be/ISKHUPnT2D8
https://youtu.be/480HIKpgNqs

Non-local R?-like inflation, gravitational waves and Non-Gaussianities
K. Sravan Kumar . . . . . . . . e 1124

Palatini kinetic scalar-tensor theory: Analytical and numerical solutions
D. V. Gal’tsov and D. S. Bushuev . . . . . ... .. ... .. ........ 1136

PART B
Black Holes: Theory and Observations/Experiments

e Theoretical and Observational Studies of Astrophysical Black Holes
Chairperson: Alexander Zakharov

YouTube links: https://youtu.be/fiv_MH-N2kw
https://youtu.be/GYoOb17GVES

Reconstruction of a star motion in the vicinity of black hole from the
redshift of the electromagnetic spectrum
S. 0. Komarov and A. K. Gorbatsievich . . . . . . . . . ... .. ... ... 1151

Shadows of hairy Kerr black holes and constraints from M87*
Sushant G. Ghosh and Misba Afrin . . . . . . . . . . ... ... ... .. 1167

Displacement memory and BMS symmetries
Shailesh Kumar . . . . . . . .. e 1179



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

xlviii

Physical black holes in semiclassical gravity
Sebastian Murk and Daniel R. Terno . . . . . . . . . .. ... ... .... 1196

e Black Hole Thermodynamics

Chairperson: Hernando Quevedo

YouTube links: https://youtu.be/XmZD{5mrXQk
https://youtu.be/amseL2qykfk

Information recovery from evaporating rotating charged black holes
Zhi-Wei Wang, Samuel L. Braunstein and Saurya Das . . . . . . . . . ... 1212

Black hole thermodynamics from entanglement mechanics
S. Mahesh Chandran and S. Shankaranarayanan . . . . . .. . . ... ... 1223

Thermodynamics of charged black hole
M. Sharif and Amjad Khan . . . . . . . ... o 1238

Rindler trajectories and Rindler horizons in the Schwarzschild spacetime
Kajol Paithankar and Sanved Kolekar . . . . . . .. .. ... .. .. .... 1250

Linear growth of the two-point function for the Unruh state in
1+ 1 dimensional black holes
Paul R. Anderson, Zachary P. Scofield and Jennie Traschen . . . . .. .. 1255

Stress-energy tensor for a quantized scalar field in a four-dimensional

black hole that forms from the collapse of a null shell

Shohreh Gholizadeh Siahmazg, Paul R. Anderson, Raymond D. Clark

and Alessandro Fabbri . . . . . . . .. 1265

Microscopic model building for black hole membranes from constraints
of symmetry
Swastik Bhattacharya and S. Shankaranarayanan . . . . . . . . . ... ... 1275

Einstein-Maxwell-Dilaton-Axion mass formulas for black holes with
struts and strings
Dmitri Gal’tsov, Gérard Clément and Igor Bogush . . . . . . ... ... .. 1291

e Black Holes in Alternative Theories of Gravity
Chairpersons: Jutta Kunz and Kamal Hajian

YouTube links: https://youtu.be/FRNGJKhiw7c
https://youtu.be/Tjfmuut1Eo0

Holography for rotating black holes in f(T') gravity
Masoud Ghezelbash . . . . . . . . . . 1308

Infinitely degenerate exact Ricci-flat solutions in f(R) gravity
Semin Xavier, Jose Mathew and S. Shankaranarayanan . . . . . . . . ... 1319



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Universe in a black hole with spin and torsion
Nikodem Poplawski . . . . . . . . . . . . e

Asymptotically flat black hole solution in modified gravity
Suragit Kalita and Banibrata Mukhopadhyay . . . . . . . . .. . .. ... ..

Shadow of a charged black hole surrounded by an anisotropic matter field
Javier Badia and Ernesto F. Firoa . . . . . . .. ... ... .. ...

Constraining modified gravity theories with physical black holes
Sebastian Murk . . . . . . . e

Penrose suggestion as to pre-Planck-era black holes showing up in
present universe data sets discussed, with a possible candidate as to

GW radiation which may provide initial CMBR data

A. W. Beckwith . . . . . . . e

Summary of the parallel session BH3
Kamal Hajian and Jutta Kunz . . . . . .. .. .. o

Binaries

xlix

e Explosive Events Associated with Compact-Object Binary Mergers

Chairpersons: Chris Belczynski and Jorge Rueda

YouTube links: https://youtu.be/DwqlZU3gKrg
https://youtu.be/nw02ylI6R2M

Uncertainties in kilonova modeling
C. L. Fryer, C. J. Fontes, O. Korobkin etal. . . . ... ... ... .....

e Post-Newtonian and Post-Minkowskian Corrections for Binary
Gravitating Systems
Chairperson: Johannes Bluemlein

YouTube link: https://youtu.be/wiLG5r08yE

Tutti-Frutti method: Recent developments in the PN/PM/SF
treatment of the gravitational two-body problem
Donato Bini and Andrea Geralico. . . . . . . . . . . .. ... ... ... ..

e Multichannel Studies of Nonstationary Relativistic Stars
Chairperson: Vladimir Lipunov

YouTube link: https://youtu.be/usn2P1U_qFA

GRB observations on cubesate satellites in the Universat—-SOCRAT project
Sergey I. Svertilov, Michail I. Panasyuk, Vitaly V. Bogomolov et al.

1412



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Multiwavelength observations of GRB160625B by MASTER,
Lomonosov, Konus-Wind and three stage collapse

V. M. Lipunov, V. A. Sadovnichy, M. I. Panasyuk et al. . . . . . . . ..

The role of the magnetic fields in GRB outflows

N. Jordana-Mitjans, C. G. Mundell, S. Kobayashi et al. . . . . . . . ..

MASTER optical observations of the blazar TXS05064-056 during the
1C170922A

V. M. Lipunov, K. Zhirkov, V. G. Kornilovetal.. . . . .. .. .. ...

Boson Stars

e Scalar Fields in Cosmology
Chairpersons: Carlos Herdeiro and Alfredo Macias

YouTube links: https://youtu.be/SyLoguueGKk
https://youtu.be/f9nuo8Jvw-w

A short review on nonlinear perturbation theory of structure
formation for modified gravity

Jorge L. Cervantes-Cota and Alejandro Aviles. . . . . . . . ... . ...

Testing modified gravity theories with marked statistics

Alejandro Aviles . . . . . . . . e

Dark matter as condensed phase of generic bosons

Elias Castellanos and Jorge Mastache . . . . . . .. .. ... ... ...

Cosmic Microwave Background

e Cosmic Backgrounds from Radio to Far-IR
Chairperson: Carlo Burigana

YouTube link: https://youtu.be/4e3Cj5wahck

New Planck tSZ map and its cosmological analysis

H. Tanimura, M. Douspis and N. Aghanim . . . . . . . . .. ... ...

The CMB dipole: Eppur si muove

R. M. Sullivan and D. Scott . . . . . . . . . . . . ... ... ... ...,

High angular resolution Sunyaev Zel’dovich observations: The case of
MISTRAL

E. S. Battistelli, E. Barbavara, P. de Bernardis et al. . . . . ... ...

Cosmological and astrophysical results exploiting magnification bias
with high-z sub-millimetre galaxies

L. Bonavera, M. M. Cueli and J. Gonzalez-Nuevo . . . . . . ... ...



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

The impact of the Lorentz symmetry violation on the CMB polarization

Seddigheh Tizchang, Rohoollah Mohammadi and She-Sheng Xue . . . . .

Cosmic backgrounds from the radio to the far-infrared: Recent results
and perspectives from cosmological and astrophysical surveys

Carlo Burigana, Elia Sefano Battistelli, Laura Bonavera et al. . . . . . .

e New Horizons in Cosmology with CMB Spectral Distortions
Chairpersons: Jens Chluba and Andrea Ravenni

YouTube links: https://youtu.be/uBYLO4Smw3o
https://youtu.be/50APfzAe35k

CMB uT cross-correlations as a probe of PBH scenarios

Ogan Ozsoy and Gianmassimo Tasinato . . . . . . . . ... ... .....

Theoretical and numerical aspects of CMB spectral distortions from
non-thermal energy injections

Sandeep Kumar Acharya, Jens Chluba and Abir Sarkar . . . . . . .. ..

BISOU: A balloon project to measure the CMB spectral distortions

B. Maffei, M. H. Abitbol, N. Aghanim et al. . . . . . . . . .. ... ....

Cosmic microwave background spectral distortions constraints on
decaying dark matter particles and axion-like particles using
COBE/FIRAS and EDGES

Boris Bolliet . . . . . . . . e e

The COSmic Monopole Observer (COSMO)

S. Masi, E. Battistelli, P. de Bernardis et al. . . . . . .. .. ... ....

e Status of the Hy and og Tensions: Theoretical Models and
Model-Independent Constraints
Chairpersons: Joan Sola Peracaula and Adria Gdémez-Valent

YouTube links: https://youtu.be/ VNWZ1Bzjus4
https://youtu.be/zEBOCwvetKE
https://youtu.be/nzgC7qVIH_Y

Measuring the Hubble constant Hy from gravitational lensing

Liliya L. R. Williams . . . . . . . ...

Extra components consistency in the Hubble tension and BBN

Osamu Seto and Yo Toda . . . . . . . . . . . . .. .

Gravitational anomalies, axions and a string-inspired running vacuum
model in Cosmology

Nick E. Mavromatos . . . . . . . . . . . . .



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

lii

Early and not so early dark energy. What do cosmological observations
tell us about them?

Adria Gomez-Valent, Ziyang Zheng, Luca Amendola, Valeria Pettorino
and Christof Wetterich. . . . . . . . . . . . 1713

Renormalized py,. without m?* terms
Cristian Moreno-Pulido and Joan Sola Peracaula . . . . . . . . . . ... .. 1733

BD-ACDM and running vacuum models: Theoretical background and
current observational status

Javier de Cruz Pérez, Joan Sola Peracaula, Adria Gémez-Valent and
Cristian Moreno-Pulido . . . . . . . . . . . . . . . 1752

Cosmological tensions: Hints for a new concordance model?
E. Di Valentino . . . . . . . . . . 1770

Solving both Hy and og tensions in f(T') gravity
Emmanuel N. Saridakis . . . . . . . . . 1783

Precision Cosmology and Hubble tension in the era of LSS surveys
G. Fanizza . . . . . . 1792

o Effects of Primordial Perturbations Enhancement: From Black Holes
Formation to CMB Anomalies
Chairpersons: Antonio Enea Romano and Krzysztof Turzynski

YouTube link: https://youtu.be/frjjONXbd1M

Primordial black holes arise when the inflaton falls
Keisuke Inomata . . . . . . . . . . . 1803

Effects of the modification of gravity on the production of primordial
black holes

Sergio Andrés Vallejo Peria . . . . . . . . . . 1809

Cosmic Strings

e Cosmic Strings
Chairpersons: Reinoud Jan Slagter and Batool Imtiaz

YouTube link: https://youtu.be/ZpaU82ZUHzM

U(1) local strings in generalized hybrid metric-Palatini gravity
Hilberto M. R. da Silva, Tiberiuv Harko, Francisco S. N. Lobo
and Joao Luis Rosa . . . . . . . . . . ..o 1820

New evidence of the azimuthal alignment of quasars spin vector in
Large Quasar Groups and cosmic strings
R. J. Slagter . . . . . . 1835



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

liii

Summary parallel session cosmic strings I
Reinoud Jan Slagter and Batool Imtiaz. . . . . . . .. . ... ... .. ... 1848

e From Cosmic Strings to Superstrings
Chairpersons: Carlos Martins and Ivan Rybak
YouTube link: https://youtu.be/LIJFtV_4aSAg

Scaling solutions of wiggly cosmic strings
A. R. R. Almeida and C. J. A. P. Martins . . . . . . . . ... ... .... 1851

High resolution calibration of string network evolution
J. R. C. C. C. Correia and C. J. A. P. Martins . . . . ... ... ..... 1871

Radiation from Global Cosmic Strings using adaptive mesh refinement
Amelia Drew and E. P. S. Shellard . . . . . . .. . ... ... ... ..... 1891

Analysing the scaling density of axion strings
A. Lopez-Figuren . . . . . . .. . e e e 1898

Electroweak axion string and superconductivity
Yu Hamada, Yoshihiko Abe and Koichi Yoshioka . . . . . . . .. ... ... 1912

Dark Energy and Large Scale Structure

e Dark Energy and the Accelerating Universe
Chairpersons: Alexei Starobinky and David Polarski

YouTube links: https://youtu.be/JZEPRS rqbE
https://youtu.be/3aG_AT4UzWE
https://youtu.be/ZITWquG-pFk

Hints for the Hy — r4 tension in uncorrelated Baryon Acoustic
Oscillations dataset

Denitsa Staicova . . . . . . ... e 1923
Observational constraints on nonlinear matter extensions of general

relativity

E.-A. Kolonia and C. J. A. P. Martins . . . . . . . .. . ... ... .... 1935

Constraining the dark energy-dark matter interaction model using
low-redshift observations
Archana Sangwan, Joseph P. J. and S. Shankaranarayanan . . . . . . . .. 1948

On the evolution of inhomogeneous perturbations in the ACDM model
and f(R) modified gravity theories
T. Schiavone and G. Montani . . . . . . . . . . . .. ... ... 1961

Soft dark energy and soft dark matter
Emmanuel N. Saridakis . . . . . . . . . 1970



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

liv

A simple parametrisation for coupled dark energy
Vitor da Fonseca, Nelson J. Nunes and Tiago Barreiro . . . . . . .. ... 1979

e Cosmography with Gravitational Lensing
Chairpersons: Claudio Grillo and Mimoza Hafizi

YouTube link: https://youtu.be/FXplIAvUDBM

A tale of two double quasars: Hubble constant tension or biases?
L. J. Goicoechea and V. N. Shalyapin . . . . . . . . . ... ... ... ... 1990

Dark Matter

e Interacting Dark Matter
Chairpersons: Nikolaos Mavromatos

YouTube links: https://youtu.be/zOshKJlwD-Y
https://youtu.be/JR44dh2GYik

Dark energy and dark matter unification from dynamical space time:
BBN constraints

D. Benisty . . . . . . e e e e 2005

Entropy and irreversible processes in gravity and cosmology
Lloreng Espinosa-Portalés and Juan Garcia-Bellido . . . . ... ... ... 2013

LHC experiments for long-lived particles of the dark sector
Vasiliki A. Mitsou . . . . . . . . 2029

Constraining the interactions in the dark sector with cosmological data
Adria Gémez-Valent, Valeria Pettorino and Luca Amendola . . . . . . . .. 2050

Running vacuum interacting with dark matter or with running
gravitational coupling. Phenomenological implications
Joan Sola Peracaula . . . . . . . . ... 2069

Dark matter properties from the Fornax globular cluster timing:
Dynamical friction and cored profiles
D. Blas . . . . . e 2089

Growth of linear perturbations in a universe with superfluid dark matter
S. Banerjee, S. Bera and D. F. Mota . . . . . . . . . . . ... ... ..... 2101

Interacting dark sector in the late Universe: Mapping fields and fluids,
and observational signatures
Joseph P. J. and S. Shankaranarayanan . . . . . . .. .. ... ... ... 2119

The role of self interactions in the cosmological evolution of warm
dark matter
R. Yunis, C. R. Argiielles, D. Lépez Nacir et al. . . . . . .. .. ... ... 2127



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Interaction energy between a charged medium and its electromagnetic
field as a dark matter candidate

Mayeul Armingon . . . . . . . .. 2139

e Dark Matter Searches with Liquid Xenon and Argon Detectors and
Self Gravitating Systems and Dark Matter
Chairpersons: Marco Merafina and Soroush Shakeri and She-Sheng Xue

YouTube link: https://youtu.be/HIoGYnGq9pl

The maximum mass of dilute axion stars
Pierre-Henrt Chavanis . . . . . . . . . . . . . e 2149

A dark matter solution for the XENONIT electron excess and the
galactic center 511 keV line
Yasaman Farzan . . . . . . . . . . e e 2174

Preliminary results of rich galaxy clusters’ spatial distribution

analysis on CfA2 Redshift Survey data: Compact objects or dark

matter presence at redshift less 0.032

L. V. Arkhangelskaja, A. M. Galper, L. N. Khanh and

D. N. Dorosheva . . . . . . . . .. . e 2189

e Dark Matter: Beyond ACDM
Chairpersons: Carlos Argiielles and Andreas Krut

YouTube links: https://youtu.be/hdKeo5L7pYE
https://youtu.be/i0IPHXzmV-s

Probing the nature of dark matter with Milky Way subhaloes
M. R. Lovell . . . . . . . . . e 2202

Addressing classical cosmological back-reaction with multiple scales
Yonadav Barry Ginat . . . . . . ... 2217

Imaging formation process for DM profiles
Omar de J. Cabrera-Rosas and Tonatiuh Matos . . . . . . . . . . .. . ... 2222

The self-gravitating Fermi gas in Newtonian gravity and general relativity
Pierre-Henri Chavanis . . . . . . . . . o v o i v v i i e e 2230

e Dark Matter and Rare Processes
Chairpersons: Carlos Rita Bernabei and Zurab Berezhiani

YouTube links: https://youtu.be/wheVrbETP_0
https://youtu.be/dVdAZ4TIDxt0

The dark matter: DAMA/LIBRA and its perspectives
R. Bernabei, P. Belli, V. Caracciolo et al. . . . . . . ... ... ... .... 2252



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ivi

Dark matter directionality approach
R. Bernabei, P. Belli, V. Caracciolo et al. . . . . . . .. ... .. .. .... 2272

Collapse models under test by high sensitivity y-ray and X-ray
measurements

C. Curceanu, Kristian Piscicchia, Massimiliano Bazzi et al. . . . . . . . .. 2288

Leptophilic dark matter at linear colliders
P. S, Bhupal Dev . . . . . . . .. 2296

DMG6 session: Dark matter and rare processes
R. Bernabei and Z. Berezhiani . . . . . . . . . . . . ... 2316

e The Nature of Galactic Halos
Chairpersons: Francesco De Paolis and Asghar Qadir

YouTube link: https://youtu.be/qlwVnNxiOn0

Primordial black holes as dark matter candidates in the Galactic halo

Lindita Hamolli, Mimoza Hafizi, Francesco De Paolis
and Achille A. Nucita . . . . . . . . . . e 2319

Giant cosmic ray halos around M31 and the Milky Way
S. Recchia, S. Gabici, F. A. Aharonian and V. Niro . . . . .. . ... ... 2335

A nearly complete census of intergalactic gas using the kinematic
Sunyaev-Zel’dovich effect
Chaves-Montero, Jonds . . . . . . . . .. . e 2345

Searching for Intermediate Mass Black Holes in the Milky Way’s
galactic halo
A. Franco, A. A. Nucita, F. De Paolis, F. Strafella and M. Maiorano . . . 2352

Virial clouds evolution from the last scattering up to the formation of
first stars

Noraiz Tahir, Asghar Qadir, Muhammad Sakhi and

Francesco De Paolis . . . . . . . . . . . . . ... 2360

Testing Weyl-modified gravity on M31 and Milky Way

Muhammad Bilal and Asghar Qadir . . . . . . . ... ... ... 2365
PART C

Education

e Teaching Einsteinian Physics to School Students
Chairpersons: David Blair and Matteo Luca Ruggiero

YouTube links: https://youtu.be/W-WV6J8kprg
https://youtu.be/UHYpwKQOISU



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Teaching relativity: A paradigm change
F. Herrmann and M. Pohlig. . . . . . . . . .. . ... ... .. ...

Teaching relativity: Computer-aided modeling
F. Herrmann and M. Pohlig. . . . . . . . . . . . . . . ...

Solstices and Equinoxes in 1703 at the meridian line of St. Maria degli
Angeli in Rome, and the stellar aberration of Sirius
Costantino Sigismondi and Silvia Pietront . . . . . . . . .. .. .. ... ..

Positional astrometry at arcsecond accuracy using historical
instruments, with light equipment
Costantino Sigismondi and Lorenzo Ricciardi . . . . . . . . . .. ... ...

Daily, seasonal, and equinoctial solar paths on a school soccer field
Costantino Sigismondi . . . . . . . . ..

Teaching relativity at the AstroCamp
C.J A. P. Martins . . . . . . . . . e e e

Sungrazing comets as General Relativistic gravitational probes
Silvia Pietroni and Costantino Sigismondi . . . . . . . . . . . .. ... ...

The three Summer solstice’s markers of 1721 unveiled in the Basilica
of Santa Maria degli Angeli in Rome
Costantino Sigismondi . . . . . . . . .. e

Einstein-First: Bringing children our best understanding of reality
A. Popkova, K. Adams, S. Boublil et al. . . . . . . . .. ... ... .....

Exact Solutions

e Exact Solutions in Four and Higher Dimensions
Chairpersons: David Blair and Matteo Luca Ruggiero

YouTube link: https://youtu.be/ GHZUS5-4gVQ

Kundt spacetimes in the Einstein—-Gauss—Bonnet theory
R. Svare, J. Podolskyj and O. Hruska . . . . . . . . . . ... ... ......

Exact decoupled solutions in curvature-matter coupled gravity
M. Sharif and Fizza Furgan . . . . . . . . ... oo

Tolman-Oppenheimer-Volkov conditions beyond spherical symmetry
José P. Mimoso, Alan Maciel and Morgan Le Delliow . . . . . . . .. ...

A spherically symmetric stiff fluid spacetime in light of cosmic struc-
ture formation

Daniele Gregoris . . . . . . . . o e e

lvii



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Iviii

e Exact Solutions (Including Higher Dimensions)
Chairperson: Susan Scott

YouTube link: https://youtu.be/-hJjJvmmOew

Three-parameter solution for the null-surface formulation in
241 dimensions
Tina A. Harriott and J. G. Williams . . . . . . . . . .. ... ... .....

New exact stationary cylindrical anisotropic fluid solution of GR
M.-N. Célérier . . . . . . . . e

Early Universe

e Quantum Fields
Chairperson: Andrei Lebed

YouTube links: https://youtu.be/BLaTp0r0TkQ
https://youtu.be/ZifgaSDy5Vc

Hydrodynamic representation and energy balance for the Dirac and
Weyl fermions in curved space-times

Tonatiuh Matos, Omar Gallegos and Pierre-Henri Chavanis . . . . . . . . .

Breakdown of the Equivalence Principle for a composite quantum body
A. G. Lebed . . . . . . e

Extended DeWitt-Schwinger subtraction scheme, heavy fields and
decoupling

Antonio Ferreiro and Jose Navarro-Salas . . . . . . . . . . . .. ... ...

Renormalization and decoupling for the Yukawa model in curved
spacetime

Sergi Nadal-Gisbert, Antonio Ferreiro and José Navarro-Salas. . . . . . . .

Trace anomaly and evaporation of spherical black holes
P. Meda . . . . . . . . e e

On decay of the false Unruh vacuum
A. Shkerin . . . . .

Behaviour of noise kernel in de Sitter and FRW space-times
Ankit Dhanuka and Kinjalk Lochan . . . . . . . . . . . . ... ... ... ..

Breaking Buchdahl: Ultracompact stars in semiclassical gravity
Julio Arrechea, Carlos Barceld, Rail Carballo-Rubio and
Luis J. Garay . . . . . . . . e



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

lix

Einstein anomaly with tensors of odd order in six dimensional
curved space
Kohei Yamamoto and Satoshi Yajima . . . . . . . .. ... .. 2619

Quantum memory and BMS symmetries
Sanved Kolekar and Jorma Louko . . . . . . . . . . .. ... ... ... .. 2623

e Topological Methods, Global Existence Problems, and Spacetime
Singularities
Chairperson: Spiros Cotsakis

YouTube link: https://youtu.be/H8Itnc_C10c

Gravitational singularities, scattering maps for bouncing, and
structure-preserving algorithms
Philippe G. LeFloch . . . . . . . . . . e 2630

Brane-world asymptotics in a nonlinear fluid bulk
I. Antoniadis, S. Cotsakis and Ifigeneia Klaoudatow . . . . . . . ... ... 2645

Primordial synchronization of Mixmaster spatial points
Spiros Cotsakis . . . . . . . . 2657

e The Early Universe
Chairperson: Stefano Ansoldi

YouTube links: https://youtu.be/m80hHWgOIF's
https://youtu.be/6tyaZ8MMVtw

Quintessential inflation from Lorentzian slow roll
David Benisty . . . . . . . . .o 2663

Condensed light, quantum black holes and L-CDM cosmology:

Experimentally suggested and tested unified approach to dark matter,

dark energy, cosmogenesis and two-stage inflation

Victor Borsevict . . . . . . . ..o e e e 2672

Helical magnetic fields lead to baryogenesis
Ashu Kushwaha and S. Shankaranarayanan . . . . . . . . .. .. ... ... 2692

Polymer Quantization of the Isotropic Universe: Comparison with the
Bounce of Loop Quantum Cosmology
G. Barca, E. Giovannetti, F. Mandini and G. Montans . . . . . . . .. .. 2700

General relativistic evolution equations for density perturbations in

open, flat and closed FLRW universes and the problem of structure

formation

Pieter G. Miedema . . . . . . . . . . e e e 2708



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

1x

Constraining beyond ACDM models with 2lcm intensity mapping
forecast observations combined with latest CMB data

Entropy and irreversible processes in gravity and cosmology
Lloren¢ Espinosa-Portalés and Juan Garcia-Bellido . . . . . . . . ... .. 2737

Fundamental Interactions and Stellar Evolution

¢ Why and How the Sun and the Stars Shine: The Borexino Experiment
Chairpersons: Giampaolo Bellini, Dmitry Naumov, Gioacchino Ranucci, Gemma
Testera

YouTube links: https://youtu.be/hh5wDnM8miU

https://youtu.be/ TG-HgBfTW4s

https://youtu.be/HLiis2LFeEs

Experimental detection of the CNO cycle
B. Caccianiga, N. Rossi, G. Testera et al. . . . . . . . . ... .. .. .... 2753

Borexino detector performances
A. Caminata, M. Agostini, K. Altenmiiller et al. . . . . . . . .. ... ... 2765

Study of antineutrinos from the Earth and the Cosmos with the
Borexino detector

Sandra Zavatarelli, M. Agostini, K. Altenmuller et al. . . . . . . . . . ... 2774

Unveiling the engine of the Sun: Measurements of the pp-chain solar
neutrinos with Borexino

D. Guffanti, A. C. Re and O. Smirnov . . . . . . ... . ... . ..... 2785

Electron neutrino survival probability in the energy range
200 keV-15 MeV
Marco Pallavicini on behalf of the Borexino Collaboration . . . . . . . . .. 2804

The relevance of pp-chain and CNO-cycle neutrino measurements for
solar physics
F. L. Villante and A. M. Serenelli . . . . . . . . .. ... .. ... ..... 2815

Role of the CNO cycles in stars
A Janmi . . o o 0o e e 2835

Geoneutrino observation

Tadao Mitsui for the KamLAND Collaboration . . . . . . . ... ... ... 2840

Synthesis of the session: Why and how the Sun and the stars shine
Gianpaolo Bellini . . . . . . . . . .. 2845



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixi

e Rotation in Stellar Evolution
Chairperson: Georges Meynet

YouTube link: https://youtu.be/9LNoiwaOnv8

The internal rotation of low-mass stars from solar and stellar seismology
G. Buldgen and P. Eggenberger . . . . . . . . . . . ... .. 2848

The rotation of supermassive stars
L. Haemmerlé . . . . . . . . e 2865

Fast Transients

e What Can We Learn from a Growing Sample of Fast Radio Bursts?
Chairpersons: Duncan Lorimer, Victoria Kaspi and Bing Zhang

YouTube links: https://youtu.be/yodnlSgfUrQ
https://youtu.be/NwGooPauhjU

Cosmology with high-redshift FRBs
A. Fialkov . . . . . . . e 2880

e Non Standard Cosmological Probes
Chairpersons: Duncan Lorimer, Victoria Kaspi and Bing Zhang

YouTube links: https://youtu.be/EEFUgiFeMck
https://youtu.be/Ryb15AINfMs

Closing the cosmological loop with the redshift drift
C. J. A. P. Martins, C. S. Alves, J. Esteves, A. Lapel
and B. G. Pereira . . . . . . . . ... 2890

Gamma-Ray Bursts as potential cosmological probes

Surface brightness fluctuations: The method and future applications
Michele Cantiello . . . . . . . . . . . 2915

Preliminary results of analysis of Ia supernovae redshift distributions
on data of the Asiago Supernova and Open Supernova Catalogues
I V. Arkhangelskaja . . . . . . . . . 2930

e Photospheric Emission in GRBs
Chairpersons: Gregory Vereshchagin and Damien Bégué

YouTube links: https://youtu.be/ZifnzoUXIFc
https://youtu.be/n7vWAVhFXiU

Understanding prompt emission: Where do we stand?
Asaf Peler. . . . . o e e 2946



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixii

On explaining prompt emission from GRB central engines with
photospheric emission model
M. Bhattacharya and P. Kumar . . . . . . .. ... o 2957

Monte Carlo simulations of photospheric emission in Gamma Ray Bursts
T. M. Parsotan and D. Lazzati . . . . . . . . . . .. o 2972

The photosphere emission spectrum of hybrid relativistic outflow for
Gamma-Ray Bursts
Yan-Zhi Meng, Jin-Jun Geng and Xue-Feng Wu . . . . . . . . . ... ... 2982

On diffusive photospheres in Gamma-Ray Bursts
G. V. Vereshchagin . . . . . . . . ... 2989

Summary of the parallel session GB3
G. V. Vereshchagin and D. Bégué . . . . . . . .. .. ... ... ... 3002

e High and Very High Energy Emission from Gamma-Ray Bursts
Chairpersons: Francesco Longo and Fabian Schiissler

YouTube links: https://youtu.be/ZUkLyyYowaM
https://youtu.be/zwNImNVeUzA

Synchrotron and synchrotron self-Compton emission components in
GRBs detected at very high energies
Jagdish C. Joshi, Vikas Chand and Soebur Razzaque . . . . . . . . . . ... 3009

The VERITAS gamma-ray burst follow-up program
D. Ribeiro for the VERITAS Collaboration . . . . . . . . .. .. ... ... 3017

MAGIC view of Gamma-Ray Bursts at very high energies
A. Berti on behalf of the MAGIC Collaboration . . . . . . ... . ... ... 3030

Prospects for VHE monitoring of gamma-ray bursts with SWGO
G. La Mura, U. Barres de Almeida, R. Conceigcao et al. . . . . . . . .. .. 3041

Theoretical implications on the very high energy emission from

GRB190114C

D. Miceli, A. Berti, Z. Bosnjak et al. on behalf of the

MAGIC Collaboration . . . . . . . . . . i 3052

AGILE and GRBs: 13 years of observations
A. Ursi on behalf of the AGILE Team . . . . . . . . . . ... .. ...... 3062

Searching for Gamma-Ray Bursts with the High-Altitude Water
Cherenkov (HAWC) observatory
K. L. Engel for the HAWC Collaboration . . . . . . ... ... ... .... 3074



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixiii

e Electromagnetic Counterparts of Compact Binary Mergers
Chairpersons: Jonathan Granot and Paz Beniamini

YouTube link: https://youtu.be/AS7bwaT48us

CALET search for gamma-ray counterparts of gravitational wave events
Masaki Mori for the CALET Collaboration . . . . . . . . ... ... .... 3084

e Unusual and New Types of Gamma-Ray Bursts
Chairperson: Binbin Zhang

YouTube link: https://youtu.be/VrF0iU8Q6us

Off-axis jet scenario for early afterglow emission of low-luminosity
Gamma-Ray Burst GRB 190829A

Yuri Sato, Kaori Obayashi, Ryo Yamazaki, Kohta Murase
and Yutaka Ohira . . . . . . . . . . e 3095

¢ Gamma-Ray Burst Correlations: Observational Challenges and
Theoretical Interpretation

Chairpersons: Maria Giovanna Dainotti and Liang Li

YouTube links: https://youtu.be/gcEy2h6yljg
https://youtu.be/m2pCTERAmMIO

https://youtu.be/ GTCvcVhBjN4

GRB prompt phase spectra under backscattering dominated model
Mukesh Kumar Vyas, Asaf Pe’er and David Eichler . . . . . . . ... ... 3101

Applying models of pulsar wind nebulae to explain X-ray plateaux
following short Gamma-Ray Bursts
L. C. Strang and A. Melatos . . . . . . . . . . . ... 3107

Searching for strange quark planets
Xu Wang, Yong-Feng Huang and Bing Li . . . . . . . ... .. ... .... 3118

Probe the universe by using Gamma-Ray Bursts with X-ray plateaus
Fan Xu and Yong-Feng Huang . . . . . . . . . . . . .. ... ... 3124

A new perspective on cosmology through Supernovae Ia and
Gamma Ray Bursts
B. De Simone, V. Nielson, E. Rinaldi and M. G. Dainotti . . . . . . . . .. 3130

Theory of plateau phase in Gamma-Ray Bursts
Asaf Peler. . . . . o e 3141

Exploring the canonical behaviour of long Gamma-Ray Bursts using
an intrinsic multi-wavelength afterglow correlation
S. R. QOates, J. L. Racusin, M. De Pasquale et al. . . . . . . ... .. ... 3150



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixiv

¢ GRB 170817A and Binary Models
Chairpersons: Marica Branchesi and Giulia Stratta

YouTube link: https://youtu.be/FRBvkaLX5WU

Kilonova emission observed so far: A comparison with AT2017gfo
A ROSST . o o o e e 3162

e Binary-Driven Hypernovae of Type 1, 2 and 3
Chairpersons: Carlo Luciano Bianco, Christian Cherubini and Simonetta Filippi

YouTube link: https://youtu.be/8IFLfget3C0

Neutrinos and gamma-ray production from proton-proton interactions
in binary-driven hypernovae framework
S. Campion, J. D. Melon Fuksman and J. A. Rueda Hernandez . . . . . . . 3172

General relativistic turbulence in spherically symmetric core-collapse
supernovae simulations
L. Boccioli, G. J. Mathews and E. P. O’Connor . . . . . .. .. ... ... 3184

Gravitational Waves

e Sources of Gravitational Waves
Chairperson: Andrew Melatos

YouTube links: https://youtu.be/Lr8b9nKsFm4
https://youtu.be/xuqJOXPDyVY
https://youtu.be/qzOrgojHsMg
https://youtu.be/ KCJoWMd71pE

Mountain formation by repeated, inhomogeneous crustal failure in a
neutron star

A. D. Kerin and A. Melatos. . . . . . . . . . . . . . . ... . ... 3194

Gravitational waves from neutrino mass generating phase transitions
Nobuchika Okada and Osamu Seto . . . . . . . . .. .. ... .. 3206

Efficiency of registration of chirp bursts and signals of collapsing stars

by the Euro-Asian network of GW interferometers

V. N. Rudenko, S. L. Andrusenko, D. P. Krichevskiy

and G. D. Manucharyan . . . . . . . . .. .o 3219

Joint analysis method on gravitational waves and low-energy
neutrinos to detect core-collapse supernovae
0. Halim, C. Casentini, M. Drago et al. . . . . . . . . . .. ... ... ... 3228

e Mid-frequency Gravitational Waves (0.1-10 Hz): Sources and Detection
Methods
Chairperson: Wei-Tou Ni

YouTube link: https://youtu.be/sJ6A7a73Vxw



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixv

A cryogenic and superconducting inertial sensor for the Lunar
Gravitational-Wave Antenna, the Einstein Telescope and Selene-physics
F. Badaracco, J. V. van Heijningen, E. C. Ferreira and A. Perali . . . . . 3245

Space gravitational wave antenna DECIGO and B-DECIGO
S. Kawamura and the DECIGO working group . . . . . . . . . . ... ... 3254

Summary of the parallel session GW2
Dongfeng Gao, Wei-Tou Ni, Jin Wang et al. . . . . . . . .. .. ... ... 3261

e Numerical Relativity and Gravitational Wave Observations
Chairperson: Nigel Bishop

YouTube links: https://youtu.be/eZPytAU4Zmk
https://youtu.be/th-3KqkxDnU

Salient features of the optimised PyCBC IMBH search
Koustav Chandra, Archana Pai, V. Villa-Ortega et al. . . . . . . . ... .. 3277

Matter shells modifying gravitational wave signals
Monos Naidoo, Nigel T. Bishop and Petrus J. van der Walt . . . . . . . .. 3286

Odd-dimensional gravitational waves from a binary system on
a three-brane
D. V. Gal’tsov and M. Khlopunov . . . . . . . . . . .. .. ... ..... 3301

Developments in numerical relativity and gravitational wave observations
Nigel T. Bishop . . . . . . . . .o 0 3309

High Energy

e Very High Energy Gamma Rays
Chairpersons: Razmik Mirzoyan and Alessandro De Angelis

YouTube link: https://youtu.be/JHM1RH20ZyM

Insights into the Galactic Center environment from VHE gamma-ray
observations with ground-based facilities
C. Fruck . . . . . . e 3316

The TAIGA experiment
M. Tluczykont, I. I. Astapov, A. K. Awad et al. . . . . . . ... . ... ... 3324

Science perspectives of the Southern Wide-field Gamma-ray
Observatory (SWGO)
K. L. Engel for the SWGO Collaboration . . . . . .. .. ... ... .... 3343

e Future Missions for High-Energy Astrophysics
Chairpersons: Filippo Frontera and Shaolin Xiong

YouTube link: https://youtu.be/JgDsZX6RUKU



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixvi

Laue lenses: Focusing optics for hard X /soft Gamma-ray astronomy

L. Ferro, M. Moita, P. Rosati et al. . . . . . . . . ... ... .. ......

ASTENA: A mission concept for a deep study of the transient
gamma-ray sky and for nuclear astrophysics
E. Virgilli, F. Frontera, P. Rosati et al. on behalf of the

ASTENA Collaboration . . . . . . . . . . v v i i i it e e

Polarimetric prospects of a new hard X-soft gamma-ray space mission
for next decades

M. Moita, L. Ferro, F. Frontera et al. . . . . . . . . .. ... ... .....

e The SRG Mission: First Results from eROSITA and ART-XC
Chairperson: Andrea Merloni

YouTube link: https://youtu.be/10t1B716UcM
Prospect for WHIM detection in the cosmic web by SRG/eROSITA

H. Tanimura and N. Aghanim . . . . . . ... .

e eXTP — Enhanced X-Ray Timing and Polarimetry Mission
Chairpersons: Marco Feroci and Fangjun Lu

YouTube link: https://youtu.be/3d08eKmsImI

The role of eXTP in the multi-messenger astronomy era

G. Stratta and Gor Oganesyan . . . . . . . . . . . v i

e Observations of HE and UHE Cosmic Rays
Chairpersons: Ivan De Mitri and Fabio Gargano

YouTube link: https://youtu.be/19DZyBMWO5¢
CALET on the ISS: The first 5 years

Pier Simone Marrocchesi for the CALET Collaboration . . . . . ... ...

The fluxes of charged cosmic rays as measured by the DAMPE satellite

Paolo Bernardini on behalf of the DAMPE Collaboration . . . . . . . .. ..

Recent results from the Pierre Auger Observatory

E. Roulet for the Pierre Auger Collaboration . . . . . . . ... .. .. ...

The HERD space mission

F.C.T. Barbato on behalf of the HERD Collaboration . . . . . . . ... ...

PART D

History of Relativity

e The “Fall and Rise” of Betelgeuse
Chairperson: Costantino Sigismondi

YouTube link: https://youtu.be/VmbrE2gYmOM



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixvii

The observation of the stars in daytime and near the horizon
Costantino Sigismondi and Paolo Ochner . . . . . . .. ... ... ..... 3471

Fall and Rise of Betelgeuse: The summary of HR1 session
Costantino Sigismondi and Paolo Ochner . . . . . .. . .. .. ... .... 3475

Photometry of Betelgeuse at daylight
Otmar Nickel . . . . . . . . e 3479

Evidence for dynamical changes in Betelgeuse using multi-wavelength data
Sneha Kachhara, Sandip V. George, Ranjeev Misra and G. Ambika . . . . . 3485

The curious case of Betelgeuse
Jacco Th. van Loon . . . . . . . . . . . . e 3494

Variable stars observed from city sites: The 2500 AAVSO-SGQ database
Costantino Sigismondi and Paolo Ochner . . . . . . .. ... .. ... ... 3501

Betelgeuse: An introductory course to observational astronomy
Costantino Sigismondi and Tiziana Pompa . . . . . . .. . . ... .. ... 3507

The meridian line of the Vatican obelisk to study the stellar aberration
Costantino Sigismondi and Lorenzo Ricciardi . . . . . . . . . .. ... ... 3513

Betelgeuse, Sirius and the stars in the roman Settecento
Costantino Sigismondi . . . . . . . . . . e 3519

e History of Relativity, Gravitation and Cosmology
Chairperson: Luis Crispino

YouTube link: https://youtu.be/RNbPUSpI5PQ

On Einstein’s last bid to keep a stationary cosmology
Salvador Galindo-Uribarri and Jorge L. Cervantes-Cota . . . . . . . . . .. 3536

Jayme Tiomno: Relativity, gravity, cosmology, and the
Marcel Grossmann Meetings
Willitam D. Brewer . . . . . . . . . . e e 3547

A look inside Feynman’s route to gravitation
M. Di Mauro, S. Esposito and A. Naddeo . . . . . . ... ... ... .... 3563

Towards detecting gravitational waves: A contribution by
Richard Feynman
M. Di Mauro, S. Esposito and A. Naddeo . . . . . . . . . .. .. ... ... 3576

Stellar gravitational collapse, singularity formation and theory breakdown
Kiril Maltsev . . . . . . . . e e 3596



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixviii

The Hamilton-Jacobi analysis by Peter Bergmann and Arthur Komar
of classical general relativity
D. Salisbury . . . . . . e 3626

e Time and Philosophy in Physics
Chairperson: Shokoufe Faraji

YouTube link: https://youtu.be/986v-V5JJEk

The passage of time and top-down causation
Barbara Drossel . . . . . . . ... 3631

Explaining time’s passage
Jonathan J. Dickaw . . . . . . ... o 3646

A glimpse to Feynman’s contributions to the debate on the
foundations of quantum mechanics
M. Di Mauro, S. Esposito and A. Naddeo . . . . . . . . . ... ... .... 3657

Summary of the parallel session HR3
Shokoufe Faraji . . . . . . . . .. e 3671

Neutron Stars

e Dense Matter in Compact Stars
Chairpersons: Alessandro Drago and Jorge Rueda

YouTube links: https://youtu.be/U5Yr0oDVhqY
https://youtu.be/MvMDFh-1_bc

Massive compact stars in the two-families scenario
P. Char, A. Drago and G. Pagliara . . . . . . .. ... ... ... ...... 3677

Quasi-universality of the magnetic deformation of neutron stars in
general relativity and beyond
J. Soldateschi, N. Bucciantini and L. Del Zanna . . . . . . . .. ... ... 3684

Screening and elastic properties of the NS crust in the OCP
approximation
D. Barba Gonzdlez, C. Albertus Torres and M. A. Pérez-Garcia . . . . . . . 3703

Tidal deformability as a probe of dark matter in neutron stars
D. Rafiei Karkevandi, S. Shakeri, V. Sagun and O. Ivanytsky: . . . . . .. 3713

Binary neutron star mergers with quark matter equations of state
Atul Kedia, Hee Il Kim, Grant Mathews and In-Saeng Suh . . . . . . . .. 3732



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixix

Probing dense matter physics with transiently-accreting neutron stars:

The case of source MXB 1659-29

Melissa Mendes, Andrew Cumming, Charles Gale and

Farrukh J. Fattoyev . . . . . . . . . . e 3736

e Compact Stars as Laboratories for Testing Strong Gravity
Chairpersons: Aurora Perez Martinez and César Augusto Zen Vasconcellos

YouTube link: https://youtu.be/C1KGecdNEfs

Vacuum properties and astrophysical implications

A. Pérez Martinez, M. Pérez-Garcia, E. Rodriguez Querts
and A. Romero Jorge . . . . . . ... 3756

Testing extended theories of gravity with GRBs
L. Mastrototaro . . . . . . . . .. e 3762

e Pulsar Power in Physics and Astrophysics and Pulsars and Pulsar
Systems at High Energies
Chairpersons: Andrea Possenti and Pak-Hin Tam

YouTube links: https://youtu.be/gAG29DZwUbM
https://youtu.be/ytdUBFrViHI

News and views regarding PSR, J1757—-1854, a highly-relativistic
binary pulsar
A. D. Cameron, M. Bailes, V. Balakrishnan et al. . . . . . . . . ... ... 3774

On the origin of the unique isolated X-Ray pulsar 1E 161348-5055
with 6.7 hr. spin period
Vo Yu. Kim . . . . 3785

Advantages of including globular cluster millisecond pulsars in Pulsar
Timing Arrays
M. Maiorano, F. De Paolis, A. A. Nucita and A. Franco . . .. .. .. .. 3791

Searching for pulsars in globular clusters with the MeerKAT Radio
Telescope
F. Abbate on behalf of the MeerTIME/TRAPUM Collaboration . . . . . . . 3799

Precision Tests

e Gravitational Lensing and Shadows
Chairpersons: Perlick Volker and Oleg Tsupko

YouTube links: https://youtu.be/6DXXWpMJI3IQ
https://youtu.be/F-K1gXn71Y
https://youtu.be/B-V8r2HMztw



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixx

Gravitational lensing by rotating Simpson—Visser black holes
Sushant G. Ghosh and Shafqat Ul Islam . . . . . . . . . ... .. ... ...

Killing tensors in foliated spacetimes and photon surfaces
Igor Bogush, Kirill Kobialko and Dmitri Gal’tsov . . . . . . . .. ... ...

Decoding black hole metrics from the interferometric pattern of
relativistic images

V. Bozza . . . . . . e e e e e e

Symplectic evolution of an observed light bundle
N Uzun . . . o0 e e e

Shadow of black holes with a plasma environment in
4D Einstein-Gauss-Bonnet gravity
Javier Badia and Ernesto F. Firoa . . . . . . . . . .. .. ... ... ...,

Aspects of neutrino mass hierarchy in gravitational lensing

Himanshu Swami . . . . . . . . . . .

Photon regions in stationary axisymmetric spacetimes and umbilic
conditions

K. V. Kobialko and D. V. Gal’tsov . . . . . . . . . . . . ... . .......

Gravitational lensing by charged accelerating black holes
Torben C. Frost. . . . . . . . . . i e

o Experimental Gravitation
Chairpersons: Angela di Virgilio and Claus Lammerzahl

YouTube link: https://youtu.be/mXcxztQOnyk
https://youtu.be/tE3gIUBviTc

A manmade experiment aimed to clarify the gravity law in the
Solar system

Alezander P. Yefremov and Alexandra A. Vorobyeva . . . . . . . . ... ..

Gravitomagnetic field generation using high permittivity materials in
superconducting magnetic energy storage devices

G. V. Stephenson . . . . . . . .. e e e e e

Large ring laser gyroscopes: Geometry stabilization and laser control
U. Giacomelli, N. Beverini, G. Carelli et al. . . . . . . .. .. ... .. ...

Dark gravitomagnetism with LISA and gravitational waves space detectors
A. Tartaglia, M. Bassan, G. Pucacco, V. Ferroni and D. Vetrugno . . . . .



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixxi

Light rays in the Solar system experiments: Phases and displacements
Pravin Kumar Dahal and Daniel R. Terno . . . . . . .. .. ... ..... 3942

The Ginger project — preliminary results
C. Altucci, F. Bajardi, A. Basti et al. . . . . . . ... ... .. ... .... 3956

e Variation of the Fundamental Constants, Tests of the Fundamental
Symmetries and Probes of the Dark Sector

Chairpersons: Angela Victor Flambaum and Yevgeny Stadnik

YouTube links: https://youtu.be/NAZA-0tWHak
https://youtu.be/juhDGBJ12Lg

https://youtu.be/zxGgDP2sn60

Varying fundamental constants and dark energy in the ESPRESSO era
C.J A. P. Martins . . . . . . . . o e e e 3963

e Dragging is Never Draggy: MAss and CHarge Flows in GR
Chairperson: Oldrich Semerak

YouTube link: https://youtu.be/ho31IgLNxu8

Testing the general relativistic nature of the Milky Way rotation
curve with Gaia DR2
Mariateresa Crosta . . . . . . . . o o o e e e e 3970

Spinning cylinders in general relativity: A canonical form for the Lewis
metrics of the Weyl class
L. Filipe O. Costa, José Natdrio and N. O. Santos . . . . . . . . ... ... 3982

Magnetized black holes: The role of rotation, boost, and accretion in
twisting the field lines and accelerating particles
Ondrej Kopdcek and Viadimir Karas . . . . . . . . . .. .. ... ... ... 3999

Spinning particle: Is Newton-Wigner the only way?
V. Witzany . . . . . . . o 4010

Gravitomagnetic resonance and gravitational waves
Matteo Luca Ruggiero and Antonello Ortolan . . . . . . . . . . .. .. ... 4019

Quantum Gravity
e Loop Quantum Gravity

Chairpersons: Marcin Kisielowski and Jerzy Lewandowski

YouTube links: https://youtu.be/VaLPseYWh9E
https://youtu.be/ WFIgMqrQ07U

Studying the EPRL spinfoam self-energy
Pietropaolo Frisoni . . . . . . . . . . e 4026



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixxii

A spin foam framework for the black-to-white hole transition
Farshid Soltani . . . . . . . . .. e

Holographic properties of the bulk-to-boundary transmission of
information in regions of quantum space
Eugenia Colafranceschi . . . . . . . . . . . .

e Quantum Gravity Phenomenology

Chairpersons: Giovanni Amelino-Camelia and Jerzy Kowalski-Glikman
YouTube links: https://youtu.be/vYnVb2zNI10o
https://youtu.be/icK8z80Hm-Y

https://youtu.be/svXLalyhyYY

Minimal length discretization and properties of modified metric tensor
and geodesics

Abdel Nasser Tawfik, Fady T. Farouk, F. Salah Tarabia
and Muhammad Maher . . . . . . . .

The structure of the multiverse from the entanglement entropy
Samuel Barroso Bellido . . . . . . . .. . ..o

Effective field theory from relativistic Generalized Uncertainty Principle
Vasil N. Todorinov, Saurya Das and Pasquale Bosso . . . . . . . ... ...

Stelle gravity as the limit of quantum gravity with maximal momentum

V. Nenmeli, S. Shankaranarayanan, V. Todorinov and S. Das . . . . . . . .

Baryon asymmetry and minimum length

Saurya Das, Mitja Fridman, Gaetano Lambiase and Elias C. Vagenas . . .

On quantum gravity and quantum gravity phenomenology
Douglas Edmonds, Djordje Minic and Tatsu Takeuchi . . . . . . . .. ...

WKB approach to the gravity-matter dynamics: A cosmological
implementation
G. Maniccia and G. Montani . . . . . . . . . ...

Natural evidence for fuzzy sphere noncommutative geometry:
Super-Chandrasekhar white dwarfs
Surajit Kalita, T. R. Govindarajan and Banibrata Mukhopadhyay . . . . . .

A model of polymer gravitational waves: Theory and some possible
observational consequences

Angel Garcia-Chung, James B. Mertens, Saeed Rastgoo, Yaser Tavakoli
and Paulo Vargas Moniz . . . . . . . . . . .. .

4114



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

e Loop Quantum Gravity: Cosmology and Black Holes
Chairpersons: Jorge Pullin and Parampreet Singh

YouTube links: https://youtu.be/CAuAK31Ukho
https://youtu.be/JIYnEzRiRRO

Primordial power spectrum from a matter-ekpyrotic scenario in loop
quantum cosmology

Bao-Fei Li, Sahil Saini and Parampreet Singh . . . . . . . . . . ... ...

The primordial power spectra in modified loop quantum cosmology

Bao-Fei Li, Javier Olmedo, Parampreet Singh and Anzhong Wang . . . .

Primordial perturbations in kinetically dominated regimes of classical
and quantum cosmology

B. Elizaga Navascués, R. Jiménez-Llamas and G. A. Mena Marugdn . . . .

Revisiting the Hamiltonian formalism of the Ashtekar-Olmedo—Singh
black hole model

Alejandro Garcia-Quismondo and Guillermo A. Mena Marugdn . . . . . .

A comparison of different choices of clocks in a reduced phase space
quantization in loop quantum cosmology with an inflationary
potential using effective techniques

Kristina Giesel, Bao-Fei Li and Parampreet Singh . . . . . . .. .. ...

Initial conditions in LQC/mLQCs

Bao-Fei Li, Parampreet Singh and Anzhong Wang . . . . . . . . . .. ..

Holonomy corrections in effective midisuperspace models

A. Alonso-Bardaji and D. Brizuela . . . . . . . . . . ... ... ... ..

Infrared signatures of quantum bounce in collapsing geometry

Harkirat Singh Sahota and Kinjalk Lochan . . . . . . . . . .. . ... ...

Effective black hole interior and the Raychadhuri equation

Keagan Blanchette, Saurya Das, Samantha Hergott and Saeed Rastgoo . . .

Effect of loop quantization prescriptions on the physics of non-singular
gravitational collapse

Kristina Giesel, Bao-Fei Li and Parampreet Singh . . . . . . . . .. ...

Summary of the parallel session QG3

Jorge Pullin and Parampreet Singh . . . . . . . . ... ..

Ixxiii

4178

4188

4193

4211

4228

4234

4239

4247

4256



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixxiv

Strong Field

e Strong Electromagnetic and Gravitational Field Physics: From
Laboratories to Early Universe

Chairpersons: Sang Pyo Kim and She-Sheng Xue

YouTube links: https://youtu.be/kexqTayqFiU
https://youtu.be/laymGp6x9Hg

Reliable equations of state of viscous strong and electroweak matter
A. Tawfik . . . . . . e e

Neutral fermion pair production by Sauter-like magnetic step
T. C. Adorno, Zi-Wang He, S. P. Gavrilov and D. M. Gitman . . . . . ..

On the magnetic field screening in strong crossed electromagnetic field
S. Campion, J. A. Rueda Hernandez, S.-S. Xue and R. Ruffini . . . . . ..

Particle creation by strong fields and quantum anomalies

José Navarro-Salas . . . . . . . . . . .. ...

Constraints on the non-minimal coupling of electromagnetic fields
from astrophysical observations

Susmita Jana and S. Shankaranarayanan . . . . ... ..o

New partial resummation of the QED effective action
Silvia Pla and José Navarro-Salas . . . . . . . . .. .. ... ... ... ..

Can a detector detect soft photons
Sanved Kolekar and Jorma Louko . . . . . . . . . . .. ... ... ... .

Breaking of the adiabatic invariance in the production of particles by
strong fields
P. Beltran-Palau, A. Ferreiro, J. Navarro-Salas and S. Pla . . . . . . ...

Dynamics of relativistic electrons in non-uniform magnetic fields and
its applications in quantum computing and astrophysics
Srishty Aggarwal and Banibrata Mukhopadhyay . . . . . . . . . . ... ...

Validity of the semiclassical approximation in 1+1 electrodynamics:
Numerical solutions to the linear response equation

Ian M. Newsome . . . . . . . . . o i i e e e e

On Kerr black hole perfect MHD processes in Doran coordinates
C. Cherubini, S. Filippi, A. Loppini et al. . . . . . . . . . .. .. ... ...

Tadpole contribution to magnetic photon-graviton conversion
N. Ahmadiniaz, F. Bastianelli, F. Karbstein and C. Schubert . . . . . . ..

4387



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixxv

e The Effects of (Non)Linear Electrodynamics on the Properties of
Astrophysical/Gravitational Compact Objects
Chairperson: Seyed Hossein Hendi

YouTube link: https://youtu.be/SATAXtQhavE

Correspondence of gamma radiation coming from GRBs and
magnetars based on the effects of nonlinear vacuum electrodynamics
Tursynbek Yernazarov, Medeu Abishev and Yerlan Aimuratov . . . . . . .. 4401

Absorption of massless scalar waves by electrically charged regular
black holes
Marco A. A. de Paula, Luiz C. S. Leite and Luis C. B. Crispino . . . . . . 4410

White Dwarfs
e White Dwarf Explosions

Chairpersons: Robert Fisher and Maria Pilar Ruiz Lapuente

YouTube links: https://youtu.be/ndaW6éu2xuOo
https://youtu.be/IwjYaQaqJel

Modeling Type Ia supernovae with explosions in white dwarfs near
and below the Chandrasekhar mass
Friedrich K. Répke, Florian Lach, Sabrina Gronow et al. . . . . . . . . .. 4420

Type Ia supernovae and their explosive nucleosynthesis: Constraints
on progenitors
Shing-Chi Leung and Ken’ichi Nomoto . . . . . . . . . . . ... ... .... 4427

Charged polarized white dwarfs with finite temperature as a possible
source of type Ia supernovae
Stlvia P. Nunes, José D. V. Arbanil and Manuel Malheiro . . . . . . . . .. 4447

e White Dwarfs, Magnetic Compact Stars and Nuclear Astrophysics
Chairpersons: Manuel Malheiro and Jaziel Goulart Coelho

YouTube link: https://youtu.be/onicFEIJQnA

CTCV J2056-3014 and other fast-spinning white dwarfs
C. V. Rodrigues, R. Lopes de Oliveira, A. Bruch et al. . . . . . . .. . ... 4453

Gravitational waves from fast-spinning white dwarfs

M. F. Sousa, J. C. N. de Araujo and J. G. Coelho . . . . . . . .. .. ... 4461

Highly magnetized white dwarfs: Implications and current status
B. Mukhopadhyay, M. Bhattacharya, A. J. Hackett et al. . . . . . ... .. 4475

Electron captures and stability of white dwarfs
N. Chamel, L. Perot, A. F. Fantina et al. . . . . . .. .. .. ... ..... 4488



The Sixteenth Marcel Grossmann Meeting Downloaded from www.worl dscientific.com
by 187.190.24.248 on 01/28/23. Re-use and distribution is strictly not permitted, except for Open Access articles.

Ixxvi

Massive hot white dwarfs: Consequences of finite temperature in the
structure and on the onset of instabilities

Stlvia P. Nunes, José D. V. Arbanil and Manuel Malheiro . . . . . . . . .. 4508

A study of the infrared emission of SGR/AXPs in a disk scenario and
its implications for their origin
Sarah Villanova Borges . . . . . . . . .. e 4514

Particle acceleration and high energy emission in the white dwarf
binaries AE Aquarii and AR Scorpii

P. J. Meintjes, S. T. Madzime, Q. Kaplan et al. . . . . . . . .. ... ... 4522
Study the effects of anisotropy on the highly magnetized white dwarfs

Debabrata Deb, Banibrata Mukhopadhyay and Fridolin Weber . . . . . . .. 4532
List of Participants 4545





