
tie. i n q u i r e  next  as t o  t h c  flux and cwergy of the r i c u t r j n o s  

t o  be e x p c c t e s  from g r a v i t a t i o n a l  s t e l l a r  c o l l a p s e  (GSC) .  

X I .  N e u t r i n o  Emission from G r a v i t a t i o n a l l y  C o l l a p s i n g  stars 
( I n c l u d i n g  Supernovae)  

G r a v i t a t i o n a l  c o l l a p s e  ( s e e  F ig .  1) occurs when a massive 

star, of mass above t h e  s o - c a l l e d  Chandraselrhar l i m i t  (1.2 

s o l a r  masses) r u n s  o u t  Of n u c l e a r  f u e l .  The internal electron 

degene racy  p r e s s u r e  i s  t h e n  i n s u f f i c i e n t  to restrain the 

g r a v i t a t i o n a l  force, and a c o l l a p s e  ensues.  

C u r r e n t  p i c t u r e s  of GSC' a e n v i s i o n  t h e  p r o c e s s  as o c c u r r i n g  

i n  t w o  s t a g e s ,  i n v o l v i n g  d i f f e r e n t  n e u t r i n o  production mecha- 

nisms and l u m i n o s i t i e s ;  i n  a d d i t i o n  t h e r e  are numerous v a r i a -  

t i o n s  d u e  t o  d i f f e r i n g  i n i t i a l  composition and mass. The main 

f e a t u r e s  are c o n s t a n t  however, s i n c e  t h e y  refer to  the i n n c r -  

most core. 

When t h e  c o l l a p s i n g  s tar  r e a c h e s  a d e n s i t y  of about 2 x 

l o l l g  

d e g e n e r a t e  e l e c t r o n s ,  which is now f i l l e d  t o  a b o u t  25 I4eV, 

gives rise t o  a b u r s t  of about  lQ5* e r g s ,  c o m p r i s i n g  

t r o n  n e u t r i n o s  of mean energy about  10  !lev. T h i s  "neutronha- 

t i o n "  p r o c e s s ,  i n  which all the  nucleons a r e  c o n v e r t e d ' t o  

n e u t r o n s ,  lasts a t  most a few h u n d r e d t h s  of 

a second.  

t h e  s t e l l a r  radius, and t h e  ernitted n e u t r i n o s  u n d e r g o  elastic 

e l e c t r o n  c a p t u r e  by p r o t o n s  f r o m  t h e  Fermi sea of 

elec- 

(e- + p -+ n -t 

The mean free p a t h  of t h e  n e u t r i n o s  is comparable to 

c o h e r e n t  s c a t t e r i n g  f r o m  the heavy n u c l e i  i n  t h e  s te l la r  m a n t l e ,  

v i a  the n e u t r a l  c u r r e n t  i n t e r a c t i o n .  This may pcrlinpn be t h o  

long-sougl i t  mechanism wlicreby momentum 1s t r a n s E c r r e d  t.o the 




