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T h e r ecen t de tec t ion of a 7 - r a y flux from t h e d i rec t ion of t h e Ga lac t i c 

c e n t e r b y E G R E T on t h e C o m p t o n G R O raises t h e ques t ion of w h e t h e r 

t h i s is a p o i n t source (poss ibly coincident w i t h t h e mass ive black hole can-

d i d a t e Sgr A*) or a diffuse e m i t t e r . Using t h e l a t e s t e x p e r i m e n t a l pa r t i c l e 

phys ics d a t a a n d theo re t i ca l m o d e l s , we h a v e e x a m i n e d in de ta i l t h e 7 -

r a y s p e c t r u m p r o d u c e d by s y n c h r o t r o n , inverse C o m p t o n s c a t t e r i n g a n d 

meson i c decay r e su l t i ng from t h e i n t e r ac t ion of re la t iv is t ic p r o t o n s w i t h 

h y d r o g e n acc re t i ng o n t o a point- l ike ob jec t . Such a d i s t r i bu t i on of h igh-

ene rgy b a r y o n s m a y b e e x p e c t e d t o form wi th in an accre t ion shock as t h e 

inf lowing gas becomes superson ic . T h i s scenar io is m o t i v a t e d b y h y d r o d y -

n a m i c s tud ie s of Bondi -Hoyle accre t ion o n t o Sgr A*, which i n d i c a t e t h a t 

m a n y of i t s r a d i a t i v e charac te r i s t i c s m a y u l t i m a t e l y be a s soc ia t ed w i t h en-

e rgy l i b e r a t e d as th i s p l a s m a descends down i n t o t h e deep p o t e n t i a l well . 

Ea r l i e r a t t e m p t s a t ana lyz ing th i s process conc luded t h a t t h e E G R E T d a t a 

a r e i ncons i s t en t w i t h a mass ive point - l ike objec t (Mas t i ch iad i s & Ozernoy , 

1994) . O u r resu l t s d e m o n s t r a t e t h a t a m o r e careful t r e a t m e n t of t h e phys ics 

of p-p s c a t t e r i n g sugges t s t h a t a ~ 1 0 6 b lack hole m a y b e c o n t r i b u t i n g 

t o t h i s h igh-energy emiss ion. 

T h e acc re t i ng m a t t e r a r o u n d Sgr A * can form a shock b e t w e e n 40 — 

120 rg ( B a b u l & Os t r ike r , 1988) , which m a y acce lera te a f rac t ion of t h e 

pa r t i c l e s ( m o s t l y ionized h y d r o g e n ) t o very high energy. T h e re la t iv i s t ic 

p r o t o n s a r e in jec ted t h r o u g h t h e shock region wi th a r a t e pp(Ep) = p0E~x 
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c m - 3 s " 1 GeV"" 1 , w h e r e t h e no rma l i za t i on p0 is r e la ted t o t h e efficiency η 

of t h e shock . In s t e a d y s t a t e t h i s leads t o a power- law d i s t r i bu t ion of rel-

a t iv i s t i c pa r t i c l e s w i t h i ndex ζ ~ 2.0 - 2.4 ( Jones & Ell ison, 1991). T h e s e 

re la t iv i s t i c p r o t o n s i n t e r a c t w i th t h e a m b i e n t par t ic les a n d m a g n e t i c field, 

p r o d u c i n g p h o t o n s v ia s y n c h r o t r o n , inverse C o m p t o n sca t t e r ings a n d t h e 

decay of m e s o n s c r ea t ed from collisions. T h e lead ing o rde r nuc léons p ro -

d u c e d also c o n t r i b u t e v ia mu l t i p l e collisions in an ensu ing cascade . T h e 

s t e a d y s t a t e ρ d i s t r i bu t i on is d e t e r m i n e d v ia a diffusion loss t r e a t m e n t , a n d 

is used t o ca lcu la t e t h e ρ s y n c h r o t r o n a n d inverse C o m p t o n spec t r a l c o m p o -

n e n t s . C h a r g e d l ep tons c r ea t ed from decaying mesons can also b e a source 

of r a d i a t i o n f rom s y n c h r o t r o n a n d inverse C o m p t o n processes , a n d we fol-

low a n ana logous p r o c e d u r e t o find the i r con t r i bu t i ons t o t h e s p e c t r u m . For 

de t a i l s , see Markoff e t a l . (1997) . 
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Figure 1. COMPTEL upper limits from Strong (1996), EGRET points from Mattox 
(1996). 

F i g u r e 1 shows t h e five spec t r a l c o m p o n e n t s for a shock a t 40r^ , w i t h 

a p r o t o n i n d e x χ = 2.4 a n d an efficiency of 6%. T h e d a t a a re bes t fit w i t h 

t h e π 0 decay s p e c t r u m . I t is also possible t o fit t h e d a t a w i th t h e p r o t o n 

s y n c h r o t r o n c o m p o n e n t , b u t t h e s p e c t r u m will miss t h e t u r n o v e r in t h e 

lower E G R E T energy b ins . 
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