
 
  

Weekly Calendar 
  November 2 – 6,  2015 

202 Nicholson Hall 
Louisiana State University 

Baton Rouge, LA 70803 
TEL: 225-578-2261 
FAX: 225-578-5855 

http://www.phys.lsu.edu 

Departmental Colloquium 

“A New Channel Towards the Explosion of Type IA Supernovae” 
 

3:30 PM Thursday, November 5, 2015 
 

 109 Nicholson Hall 
 

Marina Orio 
University of Wisconsin at Madison 

INAF, Osservatorio Astronomico di Torino 
	  

HOST:	  Bradley	  Schaefer	   
• Refreshments served at 3:10 PM in 232 (Library) Nicholson Hall •  

"Type	  Ia	  supernovae,	  or	  thermonuclear	  supernovae,	  are	  very	   important	  to	   set	  the	  distance	  scale	  for	  cosmology,	  yet	  there	  are	  
still	  many	  uncertainties	  on	  how	  they	  occur	  and	  what	  type	  of	  stellar	  progenitors	  lead	  to	  them.	  	  	  The	  common	  paradigma	  is	  that	  
the	   explosion	   take	   place	   in	   a	   white	   dwarf	   that	   ALMOST	   reaches	   the	   so	   called	   Chandrasekhar	  mass	   (a	   limit	   mass	   of	   infinite	  
density),	   and	   this	   is	   necessary	   because	   the	   thermonuclear	   reactions	   are	   ignited	   in	   the	   pycnonuclear	   regime	   (in	   which	   the	  
reactions	  are	   sensitive	  only	  to	   the	  density).	   	  After	  briefly	   reviewing	   recent	  observational	   literature	   indicating	  the	  existence	  of	  
different	   types	   of	   Supernovae	   Ia,	   and	   the	   possibility	   that	  many	   of	   them	   occur	   on	  white	   dwarfs	   whose	  mass	   is	   considerably	  	  	  	  	  
smaller	   than	   the	   Chandrasekhar	   value,	   I	   will	   show	   that previously	   neglected	   nuclear	   reactions	   involving	   impurities	   of	   light	  
elements	   left	   over	   in	   the	   white	   dwarf	   core	  may	   considerably	   heat	   the	   star,	   eventually	   lifting	   the	   pycnonuclear	   regime	   and	  
allowing	   the	   explosive	   reactions	   at	  much	   lower	   density	   than	   previously	   considered	   necessary.	   	   The	   consequence	   is	   that	   the	  
supernova	  may	  even	  occur	  in	  an	  isolated	  white	  dwarf.	  	  	  I	  will	  conclude	  with	  additional	  observational	  evidence	  on	  interesting	  pre-‐
supernova	  candidates". 
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