
October 21, 2014 9:54 MG13 (Vol.1) – Proceedings (9.75 x 6.5in) mg13toc page xxiii

xxiii

CONTENTS

Publications in this Series . . . . . . . . . . . . . . . . . . . . . . . v

Sponsors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Organizing Committees and Acknowledgements . . . . . . . . . . . . . viii

Dedication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x

Marcel Grossmann Awards . . . . . . . . . . . . . . . . . . . . . . . xii

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xx

PART A

PLENARY TALKS

On the Cosmological Singularity

Belinski, Vladimir A. . . . . . . . . . . . . . . . . . . . . . . . . . 3

GRB Afterglow Discovery with Bepposax: Its Story 15 Years Later

Frontera, Filippo . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Rotation, Convection, and Core Collapse

Arnett, W. David . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

Spacetime Singularities: Recent Developments

Uggla, Claes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Hidden Symmetries: From BKL to Kac-Moody

Fleig, Philipp; Nicolai, Hermann . . . . . . . . . . . . . . . . . . . . 80

Recent Results in Mathematical GR

Klainerman, Sergiu . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Higher Dimensional Black Holes

Reall, Harvey S. . . . . . . . . . . . . . . . . . . . . . . . . . . 105

Causal Dynamical Triangulations and the Search for a Theory of

Quantum Gravity

Ambjorn, Jan; Görlich, Andrzej; Jurkiewicz, Jerzy; Loll, Renate . . . . . 120

On Quantum Gravity, Asymptotic Safety, and Paramagnetic

Dominance

Nink, Andreas; Reuter, Martin . . . . . . . . . . . . . . . . . . . . 138

Perturbative Quantum Gravity as a Double Copy of Gauge Theory

and Implication for UV Properties

Bern, Zvi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

 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 21, 2014 9:54 MG13 (Vol.1) – Proceedings (9.75 x 6.5in) mg13toc page xxiv

xxiv

Type Ia Supernova Cosmology: Past and Future

Goobar, Ariel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

The Energetic Universe: A Nobel Surprise

Kirshner, Robert P. . . . . . . . . . . . . . . . . . . . . . . . . . 179

Strong, Weak, Electromagnetic and Gravitational Interactions in

Neutron Stars

Rueda, Jorge A.; Ruffini, Remo . . . . . . . . . . . . . . . . . . . . 191

Gravitational-Wave Physics and Astronomy Using Ground-Based

Interferometers

Reitze, David H.; Shoemaker, David H. . . . . . . . . . . . . . . . . 210

Gamma-Ray Burst Prompt Emission

Zhang, Bing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Black Holes, Supernovae and Gamma Ray Bursts

Ruffini, Remo . . . . . . . . . . . . . . . . . . . . . . . . . . . 242

Precision Tests of Theories of Gravity Using Pulsars

Kramer, Michael . . . . . . . . . . . . . . . . . . . . . . . . . . 315

The Planck Mission: Recent Results, Cosmological and Funda-

mental Physics Perspectives

Mandolesi, Nazzareno; Burigana, Carlo; Gruppuso, Alessandro;

Natoli, Paolo . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333

Observation of a New Boson at a Mass of 125 GeV with the CMS

Experiment at the LHC

Mariotti, Chiara . . . . . . . . . . . . . . . . . . . . . . . . . . 352

Unavoidable CMB Spectral Features and Blackbody Photosphere

of Our Universe

Sunyaev, Rashid A.; Khatri, Rishi . . . . . . . . . . . . . . . . . . . 373

Search for the Standard Model Higgs Boson with the ATLAS

Detector

Orestano, Domizia . . . . . . . . . . . . . . . . . . . . . . . . . 398

REVIEW ARTICLES

From the Tian San to the Tian Kong: Personal Reflections on

Fang Lizhi

Ruffini, Remo . . . . . . . . . . . . . . . . . . . . . . . . . . . 413

Marcel Grossmann and his Contribution to the General Theory of

Relativity

Sauer, Tilman . . . . . . . . . . . . . . . . . . . . . . . . . . . 456

 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 21, 2014 9:54 MG13 (Vol.1) – Proceedings (9.75 x 6.5in) mg13toc page xxv

xxv

Dark Matter Particle Investigations

Bernabei, Rita . . . . . . . . . . . . . . . . . . . . . . . . . . . 504

Numerical Relativity in Higher Dimensions

Sperhake, Ulrich . . . . . . . . . . . . . . . . . . . . . . . . . . 524

Nonlinear Massive Gravity and Cosmology

Mukohyama, Shinji . . . . . . . . . . . . . . . . . . . . . . . . . 548

Black Holes in Higher Dimensions (Black Strings and Black Rings)

Kunz, Jutta . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568

Magneto-Plasma Processes in Relativistic Astrophysics: Modern

Developments

Tsupko, Oleg Yu. . . . . . . . . . . . . . . . . . . . . . . . . . . 582

Quantization of Entropy Spectra of Black Holes

Kwon, Yongjoon; Nam, Soonkeon . . . . . . . . . . . . . . . . . . 592

Recent Developments in Astrophysical and Cosmological Exploita-

tion of Microwave Surveys

Burigana, Carlo; Davies, Rodney D.; de Bernardis, Paolo; et al. . . . . . 610

Features in the CMB Spectrum as an Evidence of Heavy Physics

Saito, Ryo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 648

Dark Energy

Polarski, David . . . . . . . . . . . . . . . . . . . . . . . . . . . 663

Quantum Cosmology: SUSY’s Stage

Vargas Moniz, Paulo . . . . . . . . . . . . . . . . . . . . . . . . 676

The Failures of the Standard Model of Cosmology Require a New

Paradigm

Kroupa, Pavel; Pawlowski, Marcel; Milgrom, Mordehai . . . . . . . . . . 696

Physics of Non-Dissipative Ultrarelativistic Photospheres

Vereshchagin, Gregory . . . . . . . . . . . . . . . . . . . . . . . . 708

Structure of Infinity in Cosmology

Cotsakis, Spiros . . . . . . . . . . . . . . . . . . . . . . . . . . . 729

Underground Gravitational Wave Observatories: KAGRA and ET

Punturo, Michele; Somiya, Kentaro . . . . . . . . . . . . . . . . . . 747

Measuring Cosmological Parameters with Gamma-Ray Bursts

Amati, Lorenzo; Della Valle, Massimo . . . . . . . . . . . . . . . . . 769

Large Scale Structure—The Seventies and Forty Years Later: From

Clusters to Clusters

Chincarini, Guido . . . . . . . . . . . . . . . . . . . . . . . . . . 781

Quantum-Gravity Phenomenology with GRB Neutrinos and

Macroscopic Bodies

 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 21, 2014 9:54 MG13 (Vol.1) – Proceedings (9.75 x 6.5in) mg13toc page xxvi

xxvi

Amelino-Camelia, Giovanni . . . . . . . . . . . . . . . . . . . . . 823

Symmetry Breaking in Topological Quantum Gravity

Mielke, Eckehard W. . . . . . . . . . . . . . . . . . . . . . . . . 834

Low-Magnetic-Field Magnetars

Turolla, Roberto; Esposito, Paolo . . . . . . . . . . . . . . . . . . . 852

Summary of the Session, White Dwarf Pulsars and Rotating White

Dwarf Theory

Terada, Yukikatsu . . . . . . . . . . . . . . . . . . . . . . . . . . 870

New Developments in the LAUE Project

Liccardo, V.; Frontera, F.; Virgilli, E.; Valsan, V. . . . . . . . . . . . 881

GAME: GRB and All-Sky Monitor Experiment

Amati, Lorenzo; Campana, Riccardo; Evangelista, Yuri; Feroci,

Marco; Fuschino, Fabio; Labanti, Claudio; Salvaterra, Ruben;

Stratta, Giulia; Tagliaferri, Gianpiero . . . . . . . . . . . . . . . . . 889

Holographic Geometries for Condensed Matter Applications

Keränen, V.; Thorlacius, L. . . . . . . . . . . . . . . . . . . . . . 902

Exact Inhomogeneous Models and the Drift of Light Rays Induced

by Nonsymmetric Flow of the Cosmic Medium
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Plamondon, Réjean; Ouellet-Plamondon, Clauéric . . . . . . . . . . . . 1301

Vainshtein Mechanism with a Generalized Galileon Term

De Felice, Antonio; Kase, Ryotaro; Tsujikawa, Shinji . . . . . . . . . . 1304

Can γ be More Than One in Scalar-Tensor Theories?

Minazzoli, Olivier . . . . . . . . . . . . . . . . . . . . . . . . . . 1307

The Rise of a Tensor Instability in Eddington-Inspired Gravity
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Toniato, Júnior D.; Goulart, Érico; Novello, Mario; Falciano,

Felipe T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1912

Extremal Versus Non-Extremal Blackhole

Pradhan, Parthapratim . . . . . . . . . . . . . . . . . . . . . . . 1915

Existence of Double Null Form for (2+1)-Dimensional Spacetimes

Siddiqui, Azad A.; Riaz, S.M. Jawwad . . . . . . . . . . . . . . . . . 1917

• Exact Solutions (Physical Aspects)

Chairperson: Scott, Susan

Properties of a Two-Sphere Singularity

Konkowski, Deborah A.; Helliwell, Thomas M. . . . . . . . . . . . . . 1923

Friction Forces in General Relativity

Bini, Donato; Gregoris, Daniele; Kjell, Rosquist . . . . . . . . . . . . 1926

Conformal Isometry of a Lukewarm Black Hole

Bengtsson, Ingemar; Rúnarsson, Helgi Freyr . . . . . . . . . . . . . . 1929

Slicing Black Hole Spacetimes

Bini, Donato; Geralico, Andrea . . . . . . . . . . . . . . . . . . . . 1932

Linearised Stability Analysis of Generic Thin Shells

Lobo, Francisco S.N.; Mart́ın-Moruno, Prado; Garcia, Nadiezhda;

Visser, Matt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1935

Exact Gravitational Waves in Higher Dimensions
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