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Abstract:

The black hole information paradox is a fundamental conflict between the quantum-mechanical and thermodynamic descriptions
of black holes, specifically of their particle-emission process known as the Hawking radiation. The paradox concerns whether the
radiation of a black hole is a unitary time evolution or a thermal process that erases most information about the initial state of
the black hole. Multiple black hole models (e.g. [1,2]) were shown to exhibit the Page curve behavior, suggesting the unitarity of
the  Hawking  radiation.  However,  without  a  verified  theory  of  quantum  gravity,  the  exact  structure  of  black  holes  remains
undetermined, and we need a model-independent way to test black hole unitarity.  My project thus aims to develop a general
framework  for  testing  black  hole  unitarity  by  searching  for  its  physical  signatures.  In  particular,  we  employ  the  "hybrid"  RST
model [3],  which possesses a Page-curve behavior,  and study whether the unitarity is manifested in the transition rate of the
Unruh-DeWitt particle detector.
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