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BLACK HOLES THERMODYNAMICS : INTRODUCTION

�� Spacetime symmetries and Einstein field equations � Schwarzschild metric (spherical, static)
� can be generalized to � extra-dimensions : ��� �
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� ������� where �� is the horizon radius

�� Couplings between quantum fields and black holes � quasi-thermal Hawking radiation + greybody factors :
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�� Basic thermodynamics :
- Generalized second law (GSL) : �	 � �	�� � �	��� � �

- Bekenstein-Hawking entropy and temperature : 	�� � �
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THE GENERALIZED SECOND LAW IN A WORLD WITH EXTRA-DIMENSIONS

The GSL requires : � � 
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�� The black hole - blackbody approximation :
- particles in the brane : �	��� �
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- particles in the bulk : �	��� �
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�� Exact results : ��	�
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FIELDS ON THE BRANE

�� "black hole = blackbody" approximation : � � 	
�.

The entropy ratio is independent of the number � of extra dimensions.

�� Exact results :
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FIELDS IN THE BULK

�� ="black hole = blackbody" approximation : � � ��	
���.

The entropy ratio depends on the number � of extra dimensions.

�� Exact results:
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ENTROPY EVAPORATED AND RELATED gedenken EXPERIMENTS

�� The generalized second law is respected in the braneworld (ADD scenario).

�� By solving the master equation (generalized Dirac equation in a curved background) :
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where � � ������ and ����� � ������� and � � ��� � �� � ��� � ��, the greybody factors can be exactly computed. This allows for complete
determination if the evaporated entropy as a function of the number of degrees of freedom (scalar fields, fermions, gauge bosons and gravitons).
In, respectively, a 4-dimensional and 11-dimensional spacetimes, this reads as :
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�� By considering a black hole in thermal equilibrium with a surrounding heat bath, one can prove the inverse Bekenstein conjecture.


