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Abstract:

One  of  the  fundamental  problems  in  quantum  gravity  is  to  describe  the  experience  of  a  gravitating  observer  in  generic
spacetimes. In this talk, I will describe a framework within which we can analyze non-perturbative physics relative to an observer
using  the  gravitational  path  integral.  We apply  our  proposal  to  an  observer  that  lives  in  a  closed  universe  and  one  that  falls
behind a black hole horizon. We find that the Hilbert space that describes the experience of the observer is much larger than the
Hilbert  space  in  the  absence  of  an  observer.  In  the  case  of  closed  universes,  the  Hilbert  space  is  not  one-dimensional,  as
calculations  in  the  absence  of  the  observer  suggest.  Rather,  its  dimension  scales  exponentially  in  1/G_N.  Similarly,  from  an
observer's  perspective,  the dimension of  the Hilbert  space in a two-sided black hole is  increased and this  drastically  changes
what an observer sees when falling past the horizon of a black hole at late times.
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