Spanish Relativity Meeting 2009

(ERE 2009)

Journal of Physics: Conference Series Volume 229

Bilbao, Spain
7-11 September 2009

Editors:

Ruth Lazkoz Raul Vera

ISBN: 978-1-61738-623-7
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2009) by the Institute of Physics
All rights reserved.

Printed by Curran Associates, Inc. (2010)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.orq

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

INVITED LECTURES

012001 BIACKTOIAS .....c.veteeiieiseeset ettt bbbt bbb bbb £kt b bt b bt bbbt b et 1
Roberto Emparan

012002: DAFK IMLLETS. .......ccueitiiteite ettt ettt b et h bt bbbt s e e b £ e b ek eb oo b E e st e b e eb e eb e eb e b e e et e s e e bt eb e ebeeb e e et e ene et 7
Joseph Silk

CONTRIBUTIONS — PLENARY SESSIONS

012003: Bulk Flows in Inflation and in Lemaitre-Tolman-Bondi MOEIS ...........ccoveiiiiiiiiniineeeeee e 13
F. Atrio-Barandela, A. Kashlinsky, H. Ebeling, D. Kocevski

012004: Where Are the Trapped SUITACES?... ..ottt b et b ettt be st b nan 19
Jan E. Aman, Ingemar Bengtsson, José M. M. Senovilla

012005: ONn Massive Gravitons iN 2+1 DIMENSIONS ........cuiiiiierierieieeeeieee et sie ettt stesbesae s eseeseaseasesbessesseneaseenessessenean 25
Eric Bergshoeff, Olaf Hohm, Paul Townsend

012006: Nonlinear Electrodynamics and COSIMOIOQY.........ccciuiiiirieririeierietisienieseeee et ste e eesesse e ssesaesseseaseesessessesees 31
Nora Bret6n

012007: On the Runaway Instability of Self-Gravitating Torus Around Black HOIES...........cccccoevveviiiiiiinciiccee, 37
José A. Font, Pedro J. Montero, Masaru Shibata

012008: Gravitating SEMITOCAI STFINGS. .......cviiieitiiiiee ettt b e bbbttt b e b st e b e ebe bt e 43
Betti Hartmann, Jon Urrestilla

012009: Static Vacuum Spacetimes with Prescribed Multipole MOMENTS ...........cocoiiiiiiiiiiee e 49
Magnus Herberthson

012010: Physical Properties 0f BIACK Di-RINQG.........ccccoiiiiiiiiiiiseiee sttt st e seenestesbennen 55
Hideo Iguchi, Takashi Mishima

012011: Towards Gravitational-Wave Astronomy of Core-Collapse Supernova Explosion............ccccocvveveveicieannnn, 61
Kei Kotake

012012: H{z) Diagnostics to Discriminate Dark ENergy MOGEIS ..ot 67
Sergio Del Campo, Ramén Herrera, Diego Pavén

012013: Penrose's Weyl Curvature Hypothesis and Conformally-Cyclic CoSMOIOQY ........ccccereieeieeneienene e 73
Paul Tod

CONTRIBUTIONS — PARALLEL SESSIONS

012014: Null Data Characterization of Asymptotically Flat Stationary Spacetimes............ccccoccvereiinieiienene e 78
Andrés E. Acefia

012015: On the Linear Stability of a Scalar-Feld with Exponential Potential in a Flat Robertson-

VA U T g =T T (o o o [OOSR 82
Artur Alho

012016: Relating the Newman-Penrose Constants to the Geroch—-Hansen Multipole Moments............cccccoceveveeennane. 86
Thomas Béckdahl

012017: Spacetime Brout-Englert-Higgs Effect in General Relativity Interacting with p-Brane

1Y UL C=] T T T TSP P PP SRTRPPPRTOP 90
Igor A. Bandos

012018: Semiclassical Instability Of Warp DIIVES .......c..cviiiiiiieieeee ettt sbe e 94
C. Barcel, S. Finazzi, S. Liberati

012019: Dark Energy in Vector-Tensor Theories Of GraVity ... 98
Jose Beltran Jiménez, A. L. Maroto

012020: Racing a Quantum Computer Through Minkowski SPacetime ............ccceiiiiiiiniiiie e 102
Jacob D. Biamonte

012021: Complete Classification of Second-Order Symmetric SPACELIMES .........cccoiriiiriiirieieereee e 106
Oihane F. Blanco, Miguel Sanchez, José M. M. Senovilla

012022: Gowdy Waves As a Test-Bed for Constraint-Preserving Boundary Conditions...........ccccooevoeneiencinicnennne 110

Carles Bona, Carles Bona-Casas



012023: Black Hole Gas in TEV-Gravity IMOUEIS ........cuoiiiiiiiieeie ettt st ne e e sae 114
Monica Borunda, Manuel Masip

012024: f(R) Brane COSIMOIOQY ......ueeveueieiieiietiiestesieieseeseetestestesteste s eeseeseasesbessesseseessaseeseasesteabessenseseaseaseabesbessenseseansaseasens 118
Mariam Bouhmadi-L6pez

012025: The Quadrupole Moment of SIOWlY ROTAtING STAIS........cccoviiiiiiiiiiiie e 122
M. Bradley, G. Fodor

012026: Spherically Symmetric Elasticity in ReIAtiVITy ... 126
J. Carot, I. Brito, E. G. L. R. Vaz

012027: On a Recent Proposal of the Penrose INeqUality....... ..o 130
Alberto Carrasco, Marc Mars

012028: k-Essence and Extended Tachyons in Brane-Worlds............cccoiiiiiiiiiieieiie e 134
L. P. Chimento, Martin G. Richarte

012029: On the Local Existence of Maximal Slicings in Spherically Symmetric Spacetimes...........cc.ccocvvvveviiiiiennnns 138
Isabel Cordero-Carrion, José Maria Ibafiez, Juan Antonio Morales-Lladosa

012030: Maximal Analytic Extensions of the Emparan-Reall Black RiNg...........ccccoiiiiiiiiiiiiiiceeeseie 142

P. T. Chrusciel, J. Cortier
012031: The Gravitational Force on a Gyroscope and the Electromagnetic Force on a Magnetic

Dipole as ANAlogous Tidal EFfECES .......cc.iiie ettt ettt ettt b b e er e ne e 146
L. Filipe O. Costa, Carlos Herdeiro

012032: Getting Wahlquist's Metric from a Perturbation Theory SOIUtION ...........cccocviiiiiiiinciicee e 150
J. E. Cuchi, J. Martin, A. Molina, E. Ruiz

012033: Black Holes in Modified Gravity THEOTIES .......cc.ccviiiiiiiiiieiiiiee sttt st s e re e srearen 154
A. De La Cruz-Dombriz, A. Dobado, A. L. Maroto

012034: UNIEASING The ABTNEE ...ttt b e bbbt h ettt b e bt e e ebe b 158

Alberto Diez-Tejedor
012035: Petrov D Vacuum Spaces Revisited: Complete Tables and Invariant Classification by GHP

F AN Q1) TSSOSO USSR 162
S. B. Edgar, Alfonso Garcia-Parrado Gémez-Lobo, José M. Martin-Garcia

012036: Using Black Hole Physics to Compute the Energy Loss of a Quark in Strongly Coupled QCD.................... 166
Daniel Fernandez

012037: Equation of State and Singularities in FLRW Cosmological Models.............cccooiiiiiiiiiiicicieee 170
Leonardo Fernandez-Jambrina, R. Lazkoz

012038: Spinor Calculus on 5-Dimensional SPACELIMES ........c.ciiiiiiiiiie ettt see e 174

Alfonso Garcia-Parrado Gémez-Lobo, José M. Martin-Garcia
012039: Some Classical and Quantum Aspects of Cosmological Braneworlds with a Time-Dependent

= T ) =T TS o o SO 178
Suman Ghosh

012040: Conformastat EIeCtrovaCuUM SPACETIMES . .......cviiiiiiiriiieiet ettt se sttt re st e st e bt ss e bestesbesaese s ereanessesrens 182
Guillermo A. Gonzélez, Ralil Vera

012041: Dark Matter Halos: Consitency Between Rotational Curves and Gravitational Lenses...........c.ccoccoveinennene 186
Alma X. Gonzalez-Morales, Dario Nufiez

012042: The Causal Boundary and Its Relations with the Conformal Boundary ............cc.ccoceoeiiiiinineniiiienceee 190
J. Herrera

012043: Flat Synchronizations in Spherically Symmetric SPace-TiMeS ........ccceiviiiriiiriiiieiree s 193
Alicia Herrero, Juan Antonio Morales-Lladosa

012044: Thermodynamic Structure of Gravitational Field Equations from Near-Horizon Symmetries................... 197
Dawood Kothawala

012045: Flat Deformation of a Spacetime with Two Killing Fields ..o 201
Josep Llosa, J. Carot

012046: Harmonic Maps and BIACK HOIES..........cc.o ittt 205
Jodo Lopes Costa

012047: GeNErating BIACK STIINGS ......cviieiiiei ettt sttt st sbe et et et e e e st ebeebesbeste b e seaneaseaneas 209
L. A. Lbpez

012048: On Minkowski-Like and De Sitter-Like SPace-TiMES........cccvcviiiiiiiieriiieece et re et sreane s 213
Christian Lubbe

012049: Invariant Classification of Metrics Using Invariant FOrmaliSm...........ccccooiiiiiiniiiiiiieeesseie 217

M. P. Machado Ramos, S. B. Edgar, M. Bradley
012050: On Interrelations Between Sibgatullin's and Alekseev's Approaches to the Construction of

Exact Solutions of the Einstein-Maxwell EQUALIONS ...........ccoiiiiiiiiiciese et 221
F.J. Ernst, V. S. Manko, E. Ruiz
012051: Unifying Exact Scalar Field COSMOIOGIES .........cuiiiiiiiriiieieiieesie sttt ettt sesneseeane s 225

José P. Mimoso, Tiago Charters



012052: From Causality t0 Time @nd BaCK ...........coiieiiiiiiiie ettt sttt be e e e e s beanesee e 229
Ettore Minguzzi

012053: Creatable Universes: A NEW APPFOACH ......cc.iiiiiiieie ettt ettt resnestenae 233
Ramon Lapiedra, Juan Antonio Morales-Lladosa

012054: Secondarily-Induced Gravitational Wave Background in Modified Gravity............ccccoovveiiieiiieneriiiieiens 237
Masaaki Morita, Hirotaka Takahashi

012055: On the Use of Curvature Invariants in Numerical RelatiVity ...........c.ccoooiiiiiiiiniiie e 241
A. Nerozzi

012056: Stability of Black Holes from HydrodyNamiCs........c.oiiieiiiiie et 245
Masato Nozawa

012057: Polarized Electrogowdy Spacetimes CENSOIEA.........cciiirieiiieiiisie ettt te e e sesnesee e 249
Ernesto Nungesser

012058: Inflation, Renormalization, and CMB ANISOTIOPIES ......cc.civiiiiiiiiieseie ettt are 253
I. Agullé, J. Navarro-Salas, G. J. Olmo, L. Parker

012059: Numerical Treatment of the Light Propagation Problem in the Post-Newtonian Formalism ..................... 257
A. San Miguel, F. Vicente, J.-F. Pascual-Sanchez

012060: Critical Phenomena and Information Geometry in Black Hole PhySICS..........cccooiiiiiiiiiieieiccceccee 261
Jan E. Aman, Narit Pidokrajt

012061: Study on Internal Structure of Maxwell-Gauss-Bonnet Black Hole ............cccocoiiiiiiiiiiiiiieeeee 265
K. A. Rannu, S. O. Alexeyev, A. Barrau

012062: Physical Properties of the Double-Kerr SOIULION ..........cciiiiiiiiii e are 269

Miguel S. Costa, Carlos Herdeiro, Carmen Rebelo
012063: Power Spectrum of Large-Scale Structure Cosmological Models in the Framework of Scalar-

TENSOE TREOKTIES ...ttt r e bbb R e R b bR e R e R e bbbt r et r et nr s 273
M. A. Rodriguez-Meza

012064: Late-Time Tails of Self-Gravitating Massless FIelds ... 277
Andrzej Rostworowski

012065: Holographic Interacting Tachyon MOGE ............coiiiiiiiiii e 281

Alberto Rozas-Fernandez, David Brizuela, Norman Cruz
012066: Reconstructing Cosmological Solutions in F(R) Gravity. Towards a Unified Model of the

UNIVEISE EVOIULION ..ottt bbb bbbt h b e bbb e b et e st e bt eb e e bt st e b e et et e abe e 285
Diego Saez-Gomez

012067: Two Static Charged Masses in the EXternal Field ...........cccooiiiiiiiiii e 289
J. Sénchez-Mondragoén, V. S. Manko, E. Ruiz

012068: DBI Models for the Unification of Dark Matter and Dark ENErgy .........cccoecvrvinieiiniense s 293
L. P. Chimento, R. Lazkoz, I. Sendra

012069: Stellar OSCHIAtIONS 1N TEVES ...ttt sttt et s e e st e s te st et et e e e st ebeebesbestebeseeneaseaneas 297
Hajime Sotani

012070: Features of Gravitational Waves in Higher DIMENSIONS ...........cccoiiiiiiiiiiiieiice e 301
Otakar Svitek

012071: Integration Without Integration: New Killing Spinor SPacetimes...........ccovviiriniiiieienise e 305
Norbert Van Den Bergh

012072: BIACK HOIES TN @ BOX...tetitetiiiieieeie ettt etttk ekttt e b e e et e b e e s e eb e sb e et e ne et e s e emeabeebesbeste b e sneneareanea 309
Helvi Witek, Vitor Cardoso, Leonardo Gualtieri, Carlos Herdeiro, A. Nerozzi, Ulrich Sperhake, Miguel Zilhdo

012073: Maximally Inhomogeneous Gddel-Farnsworth-Kerr Generalizations ............ccocooeveveiiiiisienieneneeesse e 313
Lode Wylleman

012074: Numerical Relativity in Higher DIMENSIONS .........c.couiiiiirieiiiicest ettt s be et a e nesreanens 317

Miguel Zilh&o, Helvi Witek, Ulrich Sperhake, Vitor Cardoso, Leonardo Gualtieri, Carlos Herdeiro, A. Nerozzi

POSTERS

012075: The Relativistic Brownian Motion: Interdisciplinary Applications ...........cccccovviviiivineieiiicie i 321
A. Aragonés-Mufioz, A. Sandoval-Villalbazo

012076: Geodesic Deviation Equation in Bianchi COSMOIOGIES. ...........cuiiiiiiiiiiiieesin e 324
D. L. Céceres, L. Castafieda, J. M. Tejeiro

012077: Remarks on the Extreme Limit of the Double—Kerr Solution in the Equilibrium Case...........cccccoccoiinnnee 327
I. Cabrera-Munguia, V. S. Manko, E. Ruiz

012078: An Anti-Schwarzshild Solution: Wormholes and Scalar-Tensor SOIULIONS...........c.coveiiieienieneneneesceeaine 330
José P. Mimoso, Francisco S. N. Lobo

012079: Polar OsCillations iN IMAGNELATS ..........cciiiiiieieiee sttt te st et st e b e e eseetesbeste st e saesseseesearessesrens 333

Hajime Sotani, Kostas D. Kokkotas



012080: Black Hole Entropy for the General Area Spectrum
Tomo Tanaka, Takashi Tamaki
Author Index





