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THE MARCEL GROSSMANN MEETINGS

The Marcel Grossmann Meetings were conceived with the aim of reviewing recent

developments in gravitation and general relativity, with major emphasis on math-

ematical foundations and physical predictions. Their main objective is to bring

together scientists from diverse backgrounds in order to deepen our understand-

ing of spacetime structure and review the status of experiments testing Einstein’s

theory of gravitation.

Publications in the Series of Proceedings

Proceedings of the Thirteenth Marcel Grossmann Meeting on General Relativity

(these volumes)

(Stockholm, Sweden, 2012)

Edited by R.T. Jantzen, K. Rosquist, R. Ruffini

World Scientific, 2013

Proceedings of the Twelfth Marcel Grossmann Meeting on General Relativity

(Paris, France, 2009)

Edited by T. Damour, R.T. Jantzen, R. Ruffini

World Scientific, 2012

Proceedings of the Eleventh Marcel Grossmann Meeting on General Relativity

(Berlin, Germany, 2006)

Edited by H. Kleinert, R.T. Jantzen, R. Ruffini

World Scientific, 2007

Proceedings of the Tenth Marcel Grossmann Meeting on General Relativity

(Rio de Janiero, Brazil, 2003)

Edited by M. Novello, S. Perez-Bergliaffa, R. Ruffini

World Scientific, 2005

Proceedings of the Ninth Marcel Grossmann Meeting on General Relativity

(Rome, Italy, 2000)

Edited by V.G. Gurzadyan, R.T. Jantzen, R. Ruffini

World Scientific, 2002

Proceedings of the Eighth Marcel Grossmann Meeting on General Relativity

(Jerusalem, Israel, 1997)

Edited by T. Piran

World Scientific, 1998
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Proceedings of the Seventh Marcel Grossmann Meeting on General Relativity

(Stanford, USA, 1994)

Edited by R.T. Jantzen and G.M. Keiser

World Scientific, 1996

Proceedings of the Sixth Marcel Grossmann Meeting on General Relativity

(Kyoto, Japan, 1991)

Edited by H. Sato and T. Nakamura

World Scientific, 1992

Proceedings of the Fifth Marcel Grossmann Meeting on General Relativity

(Perth, Australia, 1988)

Edited by D.G. Blair and M.J. Buckingham

World Scientific, 1989

Proceedings of the Fourth Marcel Grossmann Meeting on General Relativity

(Rome, Italy, 1985)

Edited by R. Ruffini

World Scientific, 1986

Proceedings of the Third Marcel Grossmann Meeting on General Relativity

(Shanghai, People’s Republic of China, 1982)

Edited by Hu Ning

Science Press – Beijing and North-Holland Publishing Company, 1983

Proceedings of the Second Marcel Grossmann Meeting on General Relativity

(Trieste, Italy, 1979)

Edited by R. Ruffini

North-Holland Publishing Company, 1982

Proceedings of the First Marcel Grossmann Meeting on General Relativity

(Trieste, Italy, 1975)

Edited by R. Ruffini

North-Holland Publishing Company, 1977

Series Editor: Remo Ruffini
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SPONSORS

Academy of Sciences for the Developing World (TWAS)

AlbaNova University Center

Brazilian Center for Physics Research (CBPF)

Freie Universität Berlin

Indian Centre for Space Physics

Instituto Tecnológico de Aeronáutica (ITA)

International Center for Relativistic Astrophysics Network (ICRANet)

International Centre for Theoretical Physics (ICTP)

International Union of Pure and Applied Physics (IUPAP)

Institut des Hautes Études Scientifiques (IHES)

Institute of High Energy Physics, Chinese Academy of Sciences

Max Planck Institute for Gravitational Physics (Albert Einstein Institute)

Nordic Institute for Theoretical Physics (NORDITA)

Observatoire de la Côte d’Azur

Royal Institute of Technology (KTH)

Shanghai Astronomical Observatory, Chinese Academy of Sciences (SHAO)

Stockholm University

The Swedish Astronomical Society (SAS)

Tallin University of Technology

Tartu Observatoorium

Universidad Nacional del Sur

Universidade do Estado do Rio de Janeiro (UERJ)

Université de Nice Sophia Antipolis

Université de Savoie

University of Ferrara (UNIFE)

University of Rome “la Sapienza”

Freedom of Movement for Scientists

The Marcel Grossman Meetings were founded with the premise that scientists of

all nations have a right to meet to exchange knowledge independent of national

borders. As such we affirm the IUPAP declaration: “To secure IUPAP sponsorship,

the organisers have provided assurance that MG13 will be conducted in accordance

with IUPAP principles as stated in the IUPAP resolution passed by the General

Assembly in 2008. In particular, no bona fide scientist will be excluded from par-

ticipation on the grounds of national origin, nationality, or political considerations

unrelated to science.”
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ORGANIZING BODIES

OF THE THIRTEENTH MARCEL GROSSMANN MEETING:

INTERNATIONAL ORGANIZING COMMITTEE

David Blair, Yvonne Choquet-Bruhat, Demetrios Christodoulou, Thibault Damour,

Francis Everitt, Fang Li-Zhi, Riccardo Giacconi, Theodor Haensch, Stephen

Hawking, Christine Jones Forman, Roy Kerr, Hagen Kleinert, Tsvi Piran, Remo

Ruffini (Chair), Humitaka Sato, Rashid Sunayev, Steven Weinberg

LOCAL ORGANIZING COMMITTEE

Andreasson, Hakan P.M., Bradley, Michael, Brevik, Iver H., Einasto, Jaan, Hassan,

Fawad, Hervik, Sigbjørn, Knutsen, Henning, Marklund, Mattias, Mühlen, Hans,

Novikov, Igor, Pethick, Christopher, Ringström, Hans, Rosquist, Kjell (chair),

Rushton, Anthony, Ryde, Felix, Saar, Enn, Uggla, Claes, Volovik, Grigory

INTERNATIONAL COORDINATING COMMITTEE

ALBANIA: Hafizi, Mimoza; ARGENTINA: Mirabel, Félix; Romero, Gustavo E.;

ARMENIA: Aharonian, Felix; Harutyunian, Haik; AUSTRALIA: Ju, Li; Lun, An-

thony; Manchester, Dick; Melatos, Andrew; Scott, Susan M.; Steele, John D.; AUS-

TRIA: Aichelburg, Peter C.; Schindler, Sabina; BELARUS: Minkevich, Albert V.;

BELGIUM: Henneaux, Marc; BOLIVIA: Aguirre, Carlos B.; BRAZIL: Aguiar,

Odylio; Braga, Joã o; de Gouveia Dal Pino, Elisabete M.; De Lorenci, Vitorio Al-

berto; Malheiro, Manuel; Novello, Mario; Opher, Reuven; Perez Bergliaffa, Santi-

ago E.; Pinto-Neto, Nelson; Villela, Thyrso; Zen Vasconcellos, Cesar; CANADA:

Cooperstock, Fred I.; Singh, Dinesh; Smolin, Lee; CHILE: Bunster Weitzman,

Claudio; Reisenegger, Andreas; CHINA (MAINLAND): Cao, Zhen; Chen, Jian-

sheng; Feng, Long-Long; Li, Ti-Pei; Wu, Xiang-Ping; Wu, Yue-Liang; Xuelei, Chen;

Yipeng, Jing; Wang, Yifang; Zhang, Shuang-Nan; Zhao, Gang; CHINA (TAI-

WAN): Chen, Pisin; Lee, Da-Shin; Lee, Wo-Lung; Ni, Wei-Tou; COLOMBIA:

Gonzalez, Guillermo; CROATIA: Milekovic, Marijan; CUBA: Quiros, Israel; Ro-

jas, Hugo Pérez; CZECH REPUBLIC: Bicak, Jiri; DENMARK: Novikov, Igor;

EGYPT: Wanas, Mamdouh Ishaac; ESTONIA: Einasto, Jaan; Saar, Enn; FIN-

LAND: Volovik, Grigory; FRANCE: Brillet, Alain; Chardonnet, Pascal; Coullet,

Pierre; de Freitas Pacheco, José Antonio; Deruelle, Nathalie; Iliopoulos, Jean; Ju-

lia, Bernard; Mignard, Francois; GEORGIA: Lavrelashvili, George; GERMANY:

Biermann, Peter; Fritzsch, Harald; Genzel, Reinhard; Hehl, Friedrich; Kiefer, Claus;

Neugebauer, Gernot; Nicolai, Hermann; Renn, Jürgen; Ringwald, Andreas; Ruedi-

ger, Albrecht; Schutz, Bernard; GREECE: Batakis, Nikolaos A.; Cotsakis, Spiros;

Vagenas, Elias C.; HUNGARY: Fodor, Gyula; ICELAND: Bjornsson, Gunnlau-

gur; INDIA: Chakrabarti, Sandip K.; Iyer, Bala; Padmanabhan, Thanu; Souradeep,

Tarun; IRAN: Mansouri, Reza; Sobouti, Yousef; IRELAND: OMurchada, Niall;
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ISRAEL: Bekenstein, Jacob; ITALY: Belinski, Vladimir; Bianchi,Massimo; Bianco,

Carlo Luciano; Della Valle, Massimo; Filippi, Simonetta; Menotti, Pietro; Moschella,

Ugo; Stella, Luigi; Treves, Aldo; Xue, She-Sheng; JAPAN: Fujimoto, Masa-Katsu;

Makino, Jun; Nakamura, Takashi; Sasaki, Misao; Sato, Katsuhiko; KAZAKHSTAN:

Abdildin, Meirkhan M.; Mychelkin, Eduard G.; KOREA (PYEONGYANG): Kim,

Jik Su; KOREA (SEOUL): Kim, Sang Pyo; Lee, Hyun Kyu; KYRGYZSTAN:

Gurovich, Viktor Ts.; LIBYA: Gadri, Mohamed; MEXICO: Breton, Nora; Garca-

Diaz, Alberto A.; Macas Alvarez, Alfredo; Mielke, Eckehard W.; Quevedo, Her-

nando; Rosenbaum, Marcos; NETHERLAND: t Hooft, Gerard; NEW ZEALAND:

Visser, Matt; Wiltshire, David; NORWAY: Knutsen, Henning; POLAND: Demi-

anski, Marek; Nurowski, Pawel; Sokolowski, Lech; PORTUGAL: Costa, Miguel;

Silva , Luis O.; Vargas Moniz, Paulo; ROMANIA: Visinescu, Mihai; RUSSIA:

Arkhangelskaja, Irene; Bisnovatyi-Kogan, Gennady; Blinnikov, Serguei; Chechetkin,

Valery M.; Cherepaschuk, A.M.; Khriplovich, Iosif; Lipunov, Vladimir M.; Lukash,

Vladimir; Rudenko, Valentin N.; Starobinsky, Alexei A.; SERBIA: Sijacki, Djordje;

SLOVENIA: Cadez, Andrej; SOUTH AFRICA: Maharaj, Sunil; SPAIN: Ibanez,

Jesus; Perez Mercader, Juan; Verdaguer, Enric; SWEDEN: Abramowicz, Marek

A.; Marklund, Mattias; Rosquist, Kjell; SWITZERLAND: Durrer, Ruth; Jetzer,

Philippe; TURKEY: Aliev, Alikram; Gurses, Metin; UKRAINE: Zhuk, Alexander;

UNITED KINGDOM: Cruise, A.M.; Frenk, Carlos S.; Green, Michael; Kibble, Tom;

Maartens, Roy; USA: Ashtekar, Abbay; Bardeen, James; Buonanno, Alessandra;

Cornish, Neil; Dermer, Charles; DeWitt-Morette, Cecile; Drever, Ronald; Finkel-

stein, David; Flanagan, Eanna; Hellings, Ronald W.; Jantzen, T. Robert (chair);

Klauder, John; Kolb, Rocky; Lousto, Carlos; Mashhoon, Bahram; Matzner, Richard;

Melia, Fulvio; Nordtvedt, Kenneth; Parker, Leonard; Pretorius, Frans; Pullin, Jorge;

Schwarz, John; Shapiro, Irwin; Shoemaker, David; Smoot, George; van Nieuwen-

huizen, Peter; Zhang, Bing; UZBEKISTAN: Zalaletdinov, Roustam M.; VATI-

CAN CITY: Gionti, Gabriele; Stoeger, William; VENEZUELA: Barret, Willians;

Herrera, Luis; VIETNAM: Long, Hoa

ACKNOWLEDGMENTS

We acknowledge the help of the ICRANet/ICRA administrative and secretarial sup-

port: Cristina Adamo, Pina Barbaro, Annapia Del Beato, Federica Di Berardino, Sil-

via Latorre, Monia Sabatini, and Cesare Corsetti and the conference agency support

of Anna Lundeqvist and Therése Jakobsson from Congrex Sweden. We especially

appreciate the invaluable assistance of Hans Mühlen during the parallel session ac-

tivities. Finally in an increasingly electronic world, this meeting and its proceedings

could not have functioned without the dedicated IT support of the ICRA system

manager Vittorio Vannini and the ICRANet system manager Massimo Regi.

The photos which precede or follow the parallel session titlepages in volumes B

and C were taken during the meeting by the photographer Andrea Buccella.
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DEDICATION to Fang Li-Zhi 1936–2012

These proceedings are dedicated to the memory of Fang Li-Zhi who in addition to

standing up for the principle of freedom of thought and expression, worked tirelessly

for the International Organizing Committee of all the Marcel Grossmann Meetings

since MG3 in 1982, the first scientific meeting held in China open to all scientists

from every nation.

Fang Li-Zhi with Remo Ruffini
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Remo Ruffini and Fang Li-Zhi with Humitako Sato (center) at MG6 in Kyoto

in 1991 with friends Leopold Halpern (far right) and Robert Jantzen (far left).

Fang Li-Zhi and wife Shuxian Li meeting Pope John Paul II.
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MARCEL GROSSMANN AWARDS

THIRTEENTH MARCEL GROSSMANN MEETING

Institutional Award

AlbaNova University Center

“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. Kåre 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 Isaak 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 satellite, which led to the discovery of GRB X-ray afterglows,

and to their optical identification.”

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

II on the first occasion of the Marcel Grossmann Awards.
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TWELFTH MARCEL GROSSMANN MEETING

Institutional Award

INSTITUT DES HAUTES ÉTUDES SCIENTIFIQUE (IHES)

Individual Awards

JAAN EINASTO, CHRISTINE JONES, MICHAEL KRAMER

ELEVENTH MARCEL GROSSMANN MEETING

Institutional Award

FREIE UNIVERSITÄT BERLIN

Individual Awards

ROY KERR, GEORGE COYNE, JOACHIM TRÜMPER

TENTH MARCEL GROSSMANN MEETING

Institutional Award

CBPF (BRAZILIAN CENTER FOR RESEARCH IN PHYSICS)

Individual Awards

YVONNE CHOQUET-BRUHAT, JAMES W. YORK, JR., YUVAL NE’EMAN

NINTH MARCEL GROSSMANN MEETING

Institutional Award

THE SOLVAY INSTITUTES

Individual Awards

RICCARDO GIACCONI, ROGER PENROSE, CECILE and BRYCE DEWITT

EIGHTH MARCEL GROSSMANN MEETING

Institutional Award

THE HEBREW UNIVERSITY OF JERUSALEM

Individual Awards

TULLIO REGGE, FRANCIS EVERITT

SEVENTH MARCEL GROSSMANN MEETING

Institutional Award

THE HUBBLE SPACE TELESCOPE INSTITUTE

Individual Awards

SUBRAHMANYAN CHANDRASEKHAR, JIM WILSON
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SIXTH MARCEL GROSSMANN MEETING

Institutional Award

RESEARCH INSTITUTE FOR THEORETICAL PHYSICS (Hiroshima)

Individual Awards

MINORU ODA, STEPHEN HAWKING

FIFTH MARCEL GROSSMANN MEETING

Institutional Award

THE UNIVERSITY OF WESTERN AUSTRALIA

Individual Awards

SATIO HAYAKAWA, JOHN ARCHIBALD WHEELER

FOURTH MARCEL GROSSMANN MEETING

Institutional Award

THE VATICAN OBSERVATORY

Individual Awards

WILLIAM FAIRBANK, ABDUS SALAM

TEST: sculpture by Attilio Pierelli
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AlbaNova University Center

Fig. 1. Recipient of the Marcel Grossmann Institutional Award 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 estab-

lished by Oskar Klein.” The AlbaNova University Center was founded in 2010 jointly by Stockholm

University and the Royal Institute of Technology. It houses departments from the two founding

universities in the fields of physics, astronomy and biotechnology. With its open and gentle archi-

tectural qualities, the center serves as an appreciated workplace for scientists and students in the

more than 40 research groups and education departments within the center. The wide scope of

research at AlbaNova has contributed to an excellent atmosphere for interdisciplinary communi-

cations and collaborations. In the fields of cosmology, astronomy and fundamental physics, a good

example is provided by the success of the multi-departmental Oskar Klein Center, established

within the AlbaNova environment.
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David Arnett

Fig. 2. Recipient of the Marcel Grossmann Award “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.”

 T
he

 T
hi

rt
ee

nt
h 

M
ar

ce
l G

ro
ss

m
an

n 
M

ee
tin

g 
D

ow
nl

oa
de

d 
fr

om
 w

w
w

.w
or

ld
sc

ie
nt

if
ic

.c
om

by
 W

SP
C

 o
n 

01
/3

0/
15

. F
or

 p
er

so
na

l u
se

 o
nl

y.



October 15, 2014 14:51 MG13 (Vol.1) – Proceedings (9.75 x 6.5in) mg13front page xvii

xvii

Vladimir Belinski

Fig. 3. Joint recipient of the Marcel Grossmann Individual Award “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.”
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Isaak M. Khalatnikov

Fig. 4. Joint Recipient of the Marcel Grossmann Individual Award “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.”
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Filippo Frontera

Fig. 5. Recipient of the Marcel Grossmann Individual Award “for guiding the Gamma-ray Burst

Monitor Project on board the BeppoSAX satellite, which led to the discovery of GRB X-ray

afterglows, and to their optical identification.”
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PREFACE

The Thirteenth Marcel Grossmann Meeting (MG13) marked one hundred years

since the collaboration of Marcel Grossmann and Albert Einstein. The meeting

took place July 1–7 at Stockholm University in Stockholm, Sweden just following

the summer solstice with delightfully long days of extended daylight.

The morning plenary sessions of the meeting were held at the magnificent Aula

Magna Hall at the main campus, conveniently served by a nearby Metro stop of

the city’s efficient transportation system, while lunch and the afternoon parallel

sessions were held in the comfortable AlbaNova University Center 15 minutes walk

back towards the city center, and 10 minutes walk from the next Metro stop. Half

hour coffee breaks in the morning and afternoon facilitated personal exchanges

among the many participants.

The 870 registered participants of MG13 enjoyed a comfortable sunny week

of mild temperatures after a month of almost steady rain preceding the meeting,

which turned out to be another successful gathering of a large and diverse group

of scientists this time coming from 59 different countries, feedback from whom was

extremely positive, marking this meeting as the most scientifically successful one of

the series in recent memory, both for its scientific program and the organizational

details that made it function well.

The meeting began on Monday, July 1 with a welcoming address by the Rector

of Stockholm University, Prof. Kåre Bremer, who then accepted the institutional

award on behalf of the AlbaNova University Center in the following Marcel Gross-

mann Awards ceremony. The individual awards were given jointly to Vladimir Be-

linski and Isaak M. Khalatnikov, and then to Filippo Frontera, and later on Wednes-

day morning to David Arnett, who had been unavoidably delayed by transportation

problems. Each recipient was presented with a silver casting of the TEST sculpture

by the artist Attilio Pierelli.

The meeting banquet was held Wednesday evening at a facility in Skansen Park

overlooking the city from across the water with roughly 570 enthusiastic diners,

during which brief remarks by Tsvi Piran commemorated the seventieth birthday

of Remo Ruffini. This event was preceded the evening before by a marvelous cocktail

reception generously offered to an even greater number of meeting participants by

City Hall in the impressive location and ambiance of the Nobel Prize Awards dinner.

Interesting evening public lectures were given in the Aula Magna Hall Monday

evening by Mario Livio: “The greatest scientific achievements of the Hubble space

telescope,” and Friday evening by Carlos Frenk: “Everything from nothing: how our

universe was made,” while Thursday evening was devoted to remembrances of Fang

Li-Zhi and his role in relativistic astrophysics.

The main scientific program included six mornings (from Monday to Saturday)

comprising 33 plenary talks and four afternoons of roughly 75 parallel sessions. Fol-

lowing the spirit that led to the inception of the Marcel Grossmann meetings, the

plenary program gave an authoritative review of a wide range of timely topics rang-
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ing from formal mathematical approaches to experimental results probing spacetime

structure, and covered most recent developments in theoretical, experimental and

observational aspects of the physics and astrophysics of relativistic gravity. The

complementary parallel sessions allowed many researchers to present their latest

work, and to be informed of recent advances in the many sub-fields related to the

physics of relativistic gravity. The plenary talks were the following:

Hermann Nicolai (Max-Planck-Institut für Gravitationsphysik): Hidden

symmetries: from BKL to Kac-Moody

Claes Uggla (Karlstad University): Spacetime singularities: recent develop-

ments

Sergiu Klainerman (Princeton University): Recent developments in mathe-

matical GR

Harvey Reall (Centre for Mathematical Sciences, Cambridge): Black holes

in higher dimensions

Jan Ambjorn (Copenhagen University): Lattice gravity: overview and recent

progress

Petr Horava (Berkeley Center for Theoretical Physics): Gravity with

anisotropic scaling and the multicritical universe

Martin Reuter (Johannes-Gutenberg-Universität): QEG: Towards an

asymptotically safe quantum theory of gravity

Zvi Bern (UCLA): Perturbative quantum gravity as a double copy of gauge

theory and implication for UV properties

Ariel Goobar (Stockholm University): Supernova cosmology: past and future

Robert Kirshner (Harvard University): The accelerating universe: a Nobel

surprise

David Arnett (University of Arizona): Stellar turbulence and why we should

care

Jorge Rueda (ICRANet and University of Rome, la Sapienza): Strong,

weak, electromagnetic and gravitational interactions in neutron stars

Luciano Rezzolla (Albert Einstein Institute): Using numerical relativity to

explore fundamental physics and astrophysics

David Reitze (California Institute of Technology): Ground-based

gravitational-wave astronomy using interferometers: past and future

Tsvi Piran (The Hebrew University): Electromagnetic signals from neutron

star mergers

Bing Zhang (University of Nevada): Open questions in GRB physics

Remo Ruffini (University of Rome, la Sapienza): GRBs and the supernova-

neutron-star-black-hole sequence

Michael Kramer (University of Manchester): Precisions tests of theories of

gravity using pulsars

Piero Madau (University of California Santa Cruz): Connecting the dark

and light side of galaxy formation
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Charles Bennett (Johns Hopkins University): WMAP

Nazzareno Mandolesi (INAF IASF Bologna): Planck and fundamental

physics

Jean-Loup Puget (Académie des Sciences): High energy Planck Mission

Sunyaev Rashid (Max-Planck-Institut für Astrophysik and IKI,

Moscow): Unavoidable CMB spectral features and black body photosphere of

our universe

John Carlstrom (KAVLI Institute for Cosmological Physics): Cosmology

with the thermal and kinetic Sunyaev-Zel’dovich effects

David Spergel (Princeton University): The cosmic microwave background

and the hidden universe

Roy Kerr (University of Canterbury): The Kerr metric 50 years later

Francis Everitt (Stanford University): Space as the testing ground for funda-

mental physics

Paolo De Bernardis (University of Rome, la Sapienza): Frontiers of cosmic

microwave background research

Chiara Mariotti (INFN Torino and CERN): Recent searches of the Standard

Model Higgs within CMS

Domizia Orestano (University of Rome 3): Search for the Standard Model

Higgs with the ATLAS detector

Luciano Maiani: LHC high-lights

The final three talks followed the official release of the CERN team announce-

ment of the probable discovery of the Higgs particle only hours before at the 36th

International Conference on High Energy Physics (ICHEP) in Melbourne, Aus-

tralia, giving the audience a first hand account of the work leading to this result.

The meeting was closed at noon on Saturday, July 7, with concluding remarks by

Remo Ruffini.

These three volumes represent the proceedings of the meeting. The first volume

contains articles by the individual Marcel Grossmann Awardees followed by the

contributions of the plenary speakers together with review articles from some of the

parallel sessions, including the first in depth study of the role of Marcel Grossman

in the development of general relativity. The second and third volumes contain the

contributions from the parallel sessions. The third volume includes a participant

list and the author index. Most of the plenary and review articles which appear

here were also published as regular articles in the International Journal of Modern

Physics D during the years 2012–2014. The three volumes of proceedings are printed

in black and white, but some of the articles have color figures. The readers may

refer to the publisher’s website (http://www.worldscientific.com/) for the electronic

version which is in color.
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