(@) .
g Conference collection

Recent Developments on Physics

in Strong Gravitational Fields

V Leopoldo Garcia-Colin Mexican Meeting on

Mathematical and Experimental Physics

México City, México
9-13 September 2013

Editors

Alfredo Macias

Marco Maceda

Universidad Auténoma Metropolitana - Iztapalapa, México D.F. México

All papers have been peer reviewed.

Sponsoring Organizations

Universidad Auténoma Metropolitana

El Colegio Nacional

The National Council for Science and Technology
Institute for Science and Technology of Mexico City
German Academic Exchange Service
Iberoamerican University

PAbll E Melville, New York, 2014
uvIShing}  AIP Proceedings

Volume 1577

To learn more about AIP Proceedings visit http://proceedings.aip.org



Editors
Alfredo Macias

Universidad Auténoma Metropolitana - Iztapalapa
Department of Physics

PO. Box 55-534,

09340 México D.F. México

E-mail: amac@xanum.uam.mx

Marco Maceda

Universidad Auténoma Metropolitana - Iztapalapa
Department of Physics

Av. San Rafael Atlixco 186

Col. Vicentina

A.P.55-534, C.P 09340

Del. Iztapalapa

México D.F. Mexico

E-mail: mmac@xanum.uam.mx

Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978 U.S. Copyright Law (see
statement below), is granted by the AIP Publishing LLC for users registered with the Copyright Clearance Center (CCC) Transactional Reporting
Service, provided that the base fee of $30.00 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.
copyright.com. For those organizations that have been granted a photocopy license by CCC, a separate system of payment has been arranged.
The fee code for users of the Transactional Reporting Services is: 978-0-7354-1207-1/$30.00

AIP | © 2014 AIP Publishing LLC
Publishing|

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the source. Republication of
an article or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse (e.g.,
in course packs) require formal permission from AIP Publishing and may be subject to fees. As a courtesy, the author of the original proceedings
article should be informed of any request for republication/reuse. Permission may be obtained online using RightsLink. Locate the article online
at http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/Reprints” link found in the article abstract. You may also
address requests to: AIP Publishing Office of Rights and Permissions, Suite 1NO1, 2 Huntington Quadrangle, Melville, NY 11747-4502, USA;
Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

ISBN 978-0-7354-1207-1 (Original Print)
ISSN 0094-243X
Printed in the United States of America



AIP Conference Proceedings, Volume 1577
Recent Developments on Physics in Strong Gravitational Fields
V Leopoldo Garcia-Colin Mexican Meeting on Mathematical and Experimental Physics

Table of Contents

Preface: Recent Developments on Physics in Strong Gravitational Fields

Alfredo Macias and Marco Maceda 1
Biographical Sketch of Dr. Leopoldo Garcia-Colin Scherer 3
Biographical Sketch of Claus Limmerzahl 5
Leopoldo Garcia-Colin Scherer: A Remembrance 7

GAMMA-RAY BURSTS

Supernovae and gamma-ray bursts: The moment of the formation of a black hole and a newly
born neutron star
Remo Ruffini 11

GEODESICS AND BLACK HOLE SPACETIMES

Analytical solution methods for geodesic motion
E. Hackmann and C. Limmerzahl 78

GRAVITATIONAL LENSING AND BLACK HOLES

Gravitational lensing by black holes: The case of Sgr A*
V. Bozza 89

Gravitational lensing beyond the weak-field approximation
Volker Perlick 94

Thermodynamical stability of the Bardeen black hole
Nora Breton and Santiago E. Perez Bergliaffa 112

BINARY SYSTEMS AND NEUTRON STARS

Rotational & magnetic field instabilities in neutron stars
Kostas D. Kokkotas 119

Recent achievements in the Hamiltonian treatment of the dynamics and motion of compact
binaries in general relativity
Gerhard Schifer 132

il



The relativistic inverse stellar structure problem
Lee Lindblom

ANALOG GRAVITY

Bose—Einstein condensates and scalar fields: Exploring the similitudes
E. Castellanos, A. Macias, and D. Nufiez

A two-fluid model for relativistic heat conduction
César S. Lopez-Monsalvo

Phase transition from the symmetry breaking of charged Klein—Gordon fields
T. Matos and E. Castellanos

Tangent bundle formulation of a charged gas
Olivier Sarbach and Thomas Zannias

Discussion on dark matter nature
Dario Nunez

EXACT SOLUTIONS

On naked singularities in the extreme double Reissner-Nordstrom solution
I. Cabrera-Munguia and Alfredo Macias

Dilaton field minimally coupled to 2+1 gravity; uniqueness of the static Chan-Mann black hole
and new dilaton stationary metrics
Alberto A. Garcia-Diaz

Non-commutative BTZ space-time
Marco Maceda and Alfredo Macias

On 2+1 gravity and topological M-theory
M. Sabido and J. F. Chagoya

Searching solutions by Lagrange-Charpit method in cosmology: Bianchi type I toy model in self
creation cosmology
J. Socorro, Juan M. Ramirez, Luis O. Pimentel, Gustavo Lopez, and Rafael Hernandez

OTHER TOPICS

Towards an interpretation of spontaneous Lorentz symmetry breaking in modified BF theories
Carlos Escobar and Luis F. Urrutia

v

153

165

178

181

192

208

213

220

236

240

245

254



Polymer quantum mechanics some examples using path integrals
Lorena Parra and J. David Vergara 269

On the Wheeler-DeWitt equation for Kasner-like cosmologies
Marco Maceda 281

Author Index 289





