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I n t he c a s e o f s p h e r i c a l s y m m e t r i c a c c r e t i o n i n t o a b l a c k h o l e , the 
m a t t e r may be h e a t e d up t o t he t e m p e r a t u r e KT = 0 . 1 n i p C 2 ( K o l y k h a l o v 
and S u n y a e v , 1 9 7 9 ) . I n such a h o t p l a sma i n e l a s t i c c o l l i s i o n s o f 
p r o t o n s may p r o d u c e H° w h i c h i s t h e gamma quantum s o u r c e ( D a h l b a c k a e t 
a l . , 1974 ; K o l y k h a l o v and S u n y a e v , 1 9 7 9 ) . 

I n t h i s w o r k we d e t e r m i n e d y - r a y s p r o d u c t i o n s p e c t r u m i n t h e c o m o v i n g 
p l a sma r e f e r e n c e f r a m e , e x p e c t e d y - r a y s s p e c t r u m f o r the c a s e o f s p h e r i c a 
s y m m e t r i c a c c r e t i o n o f m a t t e r i n t o a b l a c k h o l e and t h e uppe r l i m i t t o 
t h e number o f b l a c k h o l e s i n G a l a x y i s e v a l u a t e d . 
I n t h e c a l c u l a t i o n s we made t h e f o l l o w i n g a s s u m p t i o n s : 1 ) t h e p l a sma i s 
f u l l y i o n i z e d ; 2 ) t h e p r o t o n momentum d i s t r i b u t i o n i s d e s c r i b e d by t h e 
r e l a t i v i s t i c M a x w e l l d i s t r i b u t i o n ; 3 ) t h e c h a r a c t e r i s t i c s o f i n t e r a c t i o n s 
p + p -+ 11° + a n y t h i n g w e r e d e r i v e d f r o m an a p p r o x i m a t i o n o f t h e 
e x p e r i m e n t a l d a t a ( B a r a s h e n k o v e t a l . , 1 9 7 2 ) . 
F i g . 1 shows t h e y - r a y s p r o d u c t i o n e n e r g y s p e c t r u m i n t h e c o m o v i n g 
p l a sma r e f e r e n c e f r a m e . 
To e v a l u a t e t h e t e m p e r a t u r e , c o n c e n t r a t i o n and v e l o c i t y o f t h e p l a sma 
n e a r a b l a c k h o l e , t h e s y s t e m o f e q u a t i o n s d e s c r i b i n g t h e p lasma m o t i o n 
s h o u l d be s o l v e d ( M i c h e l , 1972) 

/ X ^ - . \ 2 / - . l 2 \ 2 0 
(—- 0 + 1 ) ( 1 - — + u ) = c o n s t , nur = c o n s t , v _ r = c o n s t , 

x - l r n x 1 

w h e r e : 0 = K T / n i p C 2 , n - t e m p e r a t u r e and c o n c e n t r a t i o n o f p lasma i n i t s 
own r e f e r e n c e s y s t e m , r = R / R g , R - d i s t a n c e f r o m b l a c k h o l e , Rg - i t s 
g r a v i t a t i o n r a d i u s , u - R componen t o f f o u r v e l o c i t y , x = 5 / 3 . 
To d e t e r m i n e t h e t e m p e r a t u r e as a f u n c t i o n o f t h e d i s t a n c e f rom b l a c k 
h o l e , d i f f e r e n t v a l u e s o f U Q w e r e t a k e n f o r g i v e n r G . C a l c u l a t i o n s w e r e 
d o n e f o r r Q = I0k , U Q = 2 . 6 1 0 ~ 5 and 6 1 0 ~ 6 c o r r e s p o n d i n g t o Mach 
numbers 1 .0266 and 2 . 1 2 1 3 , r e s p e c t i v e l y . 

F i g . 2 # s h o w s e x p e c t e d e n e r g y s p e c t r u m Q ( E ) f r o m a c c r e t i o n d i s k m u l t i p l i e d 
b y R g / M 2 (M - a c c r e t i o n r a t e ) w h i c h i s d e t e r m i n e d i n S c h w a r z s c h i l d m e t r i c 
w i t h r e g a r d t o r e l a t i v i s t i c e f f e c t s ( c u r v e s a , b - f o r u 2 = 2 . 6 1 0 ~ 5 and 
6 1 0 ~ 5 , r e s p e c t i v e l y ) . 
Assuming t h e b l a c k h o l e mass e q u a l 10 M@ and a c c r e t i o n r a t e M = 1 0 ~ 8 M @ / 
y e a r , w e found i t s l u m i n o s i t y L ( E > 100 MeV) and e m i s s i v i t y N(E > 100 MeV) 
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phot/sec and 
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Fig. 1. The y-rays production 
spectrum in the comoving 
plasma system. 
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Fig. 2. The expected energy 
spectrum Q(E) from accretion disc 
multiplied by R g / M 2 . 

From the experimental measurements SAS-II,Galaxy emissivity of photons 
of energies E > 100 MeV is 1.3 10^ 2 sec""1 (Strong et al. , 1976). 
Assuming that all the Galaxy emissivity arises from considered objects, 
their number should be about 1 0 5 that gives 10 5 of the total star 
population. Taking into account another accretion parameter for 
instance u 2 = 6 10~ 5 we derive the contribution of these objects of 
about I0~k . 
We conclude that such objects may give a significant contribution to 
the total emissivity of our Galaxy. 
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