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Fall Seminar 

3:30pm – 4:30pm, Wednesday, December 3, 2014 
1008B, Digital Media Center, Louisiana State University 

Chris Jacobsen 
Argonne National Laboratory 

What's the (Quantum) Matter with Black Holes?  
3:30 PM December 4, 2014 

 
 109 Nicholson Hall  

Emil Mottola 
Los Alamos National Laboratory  

HOST:	
  Ivan	
  Agullo	
  

• Refreshments served at 3:10 PM in 232 (Library) Nicholson Hall •  
Classical	
  General	
  Relativity	
  together	
  with	
  conventional	
  equations	
  of	
  state	
  suggest	
  that	
  in	
  complete	
  gravitational	
  collapse	
  a	
  singular	
  state	
  of	
  
matter	
  with	
  infinite	
  density	
  could	
  be	
  reached	
  to	
  what	
  is	
  popularly	
  called	
  a	
  "black	
  hole."	
  	
  In	
  addition	
  to	
  its	
  interior	
  singularities,	
  in	
  which	
  space	
  
and	
  time	
  itself	
  are	
  crushed	
  out	
  of	
  existence,	
  the	
  main	
  characteristic	
  feature	
  of	
  a	
  black	
  hole	
  is	
  its	
  apparent	
  horizon,	
  the	
  surface	
  of	
  finite	
  area	
  
at	
  which	
  outwardly	
  directed	
   light	
   rays	
  are	
   first	
   trapped.	
  	
   The	
   loss	
  of	
   information	
  to	
  the	
  outside	
  world	
   this	
   implies	
  gives	
   rise	
   to	
  additional	
  
difficulties	
  with	
  well-­‐established	
  principles	
  of	
  quantum	
  mechanics	
  and	
  statistical	
  physics.	
   
I will overview	
  the	
  historical	
  and	
  most	
  recent	
  approaches	
  to	
  these	
  problems,	
  as	
  well	
  as	
  the	
  status	
  of	
   the	
  gravitational	
  vacuum	
  condensate	
  
star	
  proposal	
  made	
   in	
  2001,	
  with	
  negative	
  pressure	
  which	
  actually	
  is	
  inherent	
  in	
  Schwarzschild's	
  interior	
  solution,	
  and	
  the	
  implications	
  the	
  
resolution	
  of	
  these	
  issues	
  will	
  have	
  for	
  fundamental	
  physics.	
  	
  The	
  prospect	
  of	
  testing	
  these	
  ideas	
  with	
  astronomical	
  observations	
  in	
  the	
  next	
  
few	
  years	
  of	
  Sgr	
  A*,	
  the	
  4	
  million	
  solar	
  mass	
  "black	
  hole"	
  in	
  the	
  center	
  of	
  our	
  Milky	
  Way	
  galaxy	
  and	
  other	
  "black	
  hole"	
  candidates	
  that	
  will	
  
soon	
  be	
  probed	
  by	
  LIGO	
  and	
  the	
  Event	
  Horizon	
  Telescope	
  will	
  also	
  be	
  discussed.	
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 “Neutron Scattering in Soft Matter Workshop” 
 

Monday, December 8, 2014, 8:30-4:30pm 
100 Chemistry + Material Building, LSU 
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