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The d i f f u s e x - r a y background extends from about f i v e to 200 keV. 
The spectrum i s very w e l l f i t by a thermal bremsstrahlung emiss ion 
spectrum c h a r a c t e r i z e d by a temperature of about ( 2 5 - 4 0 ) ( 1 + z ) keV, 
where ζ i s the r e d s h i f t a t which the emis s ion i s produced. 

Let us suppose that the matter w i t h i n a s p h e r i c a l volume wi th 
rad ius R = R ( z = 0 ) / ( l + z ) g r a v i t a t i o n a l l y c o l l a p s e s to form a v i r i a l i z e d 
o b j e c t . The v i r i a l temperature of the hydrogen i n t h i s p o t e n t i a l w e l l 
may be c a l c u l a t e d us ing c o n s e r v a t i o n of energy and the v i r i a l theorem. 
An o b j e c t which forms a t a r e d s h i f t z ^ , when the d e n s i t y parameter of 
the u n i v e r s e i s 0 ^ , from a comoving volume wi th rad ius R ( z = 0 ) i s about 

2 6 ( l + z f ) ( O f / 1 . 0 ) ( R ( z = 0 ) / 1 2 . 5 h " 1 M p c ) 2 keV. The t y p i c a l rad ius of a 

- 1 
v o i d a t a r e d s h i f t of zero i s about 1 2 . 5 h Mpc. T h e r e f o r e , i f the 
matter w i t h i n the comoving volume corresponding to tha t of a v o i d 
g r a v i t a t i o n a l l y c o l l a p s e s t o form a v i r i a l i z e d o b j e c t , the v i r i a l 
temperature of the hydrogen in t h i s p o t e n t i a l w e l l i s q u i t e c l o s e to 
t h a t neces sary to produce the d i f f u s e x - r a y background. 

Suppose t h a t the mat ter w i t h i n the comoving volumes corresponding 
to the v o i d s g r a v i t a t i o n a l l y c o l l a p s e s to form v i r i a l i z e d o b j e c t s . 
The hydrogen i n t h e s e p o t e n t i a l s could produce the f i v e to 200 keV 
d i f f u s e x - r a y background. In t h i s case the e m i t t e r s r e s p o n s i b l e f o r 
the background are l a r g e (about e i g h t arc m i n u t e s ) , d i s c r e t e sources 
and t h e r e f o r e these sources must e v o l v e so tha t the background i s not 
dominated by low r e d s h i f t o b j e c t s . There are three p o s s i b l e paths 
a long which t h e s e sources may e v o l v e (each of which i s d i s c u s s e d in 
d e t a i l by D a l y , 1 9 8 7 , Ph.D. T h e s i s , Boston U n i v e r s i t y ) . The sources 
may s imply e v o l v e i n t o low l u m i n o s i t y x - r a y e m i t t e r s ; g a l a x i e s would 
form d i r e c t l y from the g r a v i t a t i o n a l growth of p r i m o r d i a l p e r t u r b a t i o n s . 
A l t e r n a t i v e l y , the sources c o u l d ' d i s r u p t due to e i t h e r dark mat ter 
a n n i h i l a t i o n or decay , i n which case the gas r e l e a s e d by the p o t e n t i a l 
expands out to the edge of the r e g i o n from which i t o r i g i n a l l y 
c o l l a p s e d , c o l l i d e s wi th the ambient medium and t r i g g e r s ga laxy 
f o r m a t i o n . 
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