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Abstract. T h e d o m i n a n t pho tod i s soc i a t ion process for H 2 unde r in ters te l lar cond i t ions is abso rp t i on 
in t h e l ines of t he u l t rav io le t L y m a n b a n d s a t912A<A<1108A a n d re-emiss ion i n t o the c o n t i n u u m 
a t X ~ 1600 A. It is s h o w n tha t 40 % of all upward t rans i t ions in th is b a n d lead t o emiss ion in to the 
c o n t i n u u m of the g r o u n d s ta te a n d therefore d issocia t ion of t he molecu le . T h e pho tod i ssoc ia t ion 
ra te is calculated and t h e theory is developed for the a b u n d a n c e of in ters te l lar H 2 . I t is shown tha t 
interstel lar space will be d ivided in to a t o m i c and molecu la r regions in a m a n n e r ana logous to the divi
s ion between H u and H i regions. T h e molecular regions will exist only where the ra te of fo rmat ion 
of H 2 is sufficiently great t o bui ld up a self-shielding layer. Th is is expected in cold c louds with n u m b e r 
densit ies greater t h a n 100 a t o m s c m 3 . N o r m a l regions of inters tel lar space will have an extremely 
smal l a b u n d a n c e of molecu la r hydrogen . 
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