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The abundance of interstellar molecular hydrogen has
been recently diseussed and various processes of production
Gould and Salpeter

and destruction have been investizated.
density of molecular hydrogen is probably
This result

concliuded that the

corparable with the density of atomic hydrogen.
is based upom the asaumption that molecular hydrogen is formed
1

on interstellar zrains.
A recent study by Meydenberg, Knaap, Beenakker and van de

Hulst has shown that for ice grains this is not very probable
at temperatures above 8°K.2 Since the temperature of ice
craine is presumed to be on the order of 23°%% it ig ¢f interest
to examine the amount of Hz produced by other mechaniczi:c in

order to establiczh a lower limit {o ths’ Wcbowell
> reaction

hundance

established a Tirm iovwer
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McUowell's value for the formation rate of H, by this reactlion

is 107° that of the rate of formation on zraing. In this

note we wish to point out that there is another process which

may build up siznificant concentrations of H,.
The loss of mass frow late type glant and super-ziant
, 4.5
ctars has heen recently reviewed by Leutsch and by Weymann, *~
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The observational evidence appears to be in favor of a cool
flow of matter from the star and a mechanism for this has
recently been proposed by Wickramasinghe, Donn, and Stecher.
Assuming that cool flow does indeed take place it would
constitute a source of molecules for the interstellar medis.
The number of ﬂz molecules per second introduced imto
the interstellar mediux near the sun will be the product of
the mass loss of molecular hydrogen times the space density of
M giants., Deutsch has compared the mass loes of o Herculis
(3 x 103 M_/yr) with that required by stellar evolution
assuming that - Herculis was typical of all M giants and
using Becher s value of the space density of M siants
(2.2 x 1077 pe 3) and found them corparable. 4 Using these
values for the mass loss and the spare density and assuxing
all the mass lost iz molecular hydrogen we obtain a supply
rate of 4.2 x 19"19 H, wol cm“ss’l which can be considered an
upper limit,
We may now compare this with McDowell's production rate.
If we take as typical values for an HI cloud By = 10 e 3,
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Ne = 2 X 10‘3 and T = 100°K the rate in the cloud is 1.8 x 10
-3 .

om0 S 1. Assuning that the clouds occupy 8% of the volume the

averaze production rate iz 1.9 x 10”21 i, mol cm”sﬁwl.

The upper limit for the Hz source rate frowm the red
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is therciore 420 times yrealer ihan that expecied froa

the H " procesc. This factor of 420 must be reduced by the
irac;zonal amount oi helium and heavier elements The ratio
of atomic to molecular hydrogen depends upon the temperature
of the nutermost layers of the star. Deutsch has suggested
that the later {ype M stars provide most of the mass ejected.
The boundary temperature for such stars is below 2000°K so that
noet of the hydrogen coalng out of the star is in the molecular
forw.

The nost efficient method of destroying molecular hydrogen
found by Gould and Saipeter is the ultraviolet radiation from
a hot star during a chance encounter. For the alactic plane
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they give & dissociative rate Consiant ol 3§ X Ldﬂ; s'(. FY i

combined with the upper limit for the supply rate from M
glants gives an average steady-state concentration of ~10“3l§
mol cm“s. It would then appear that, based on the assumptions
that o« Herculis has a typical rate of masa loss, that all the
rass lost is -2’ and that the ejection process is s cold one,
one quarter of ome percent of the interstellaxr hydrogen is

in molecular form, excluding any produced on interatellar grains.

It nizht be noted that the red gisnts will release other
molecules in proportiom to their therwmodynamical equilibrium
abhundance in the outermost layers of the star.

Jbservable inhomogeneities in the concentration of certain
molecules may occur if the rate of mass loss is considerably
greater; =say, 19‘5 ﬁafyr. This would be particularly noticable
if the mass ejection is into a HI cloud and the life time of
a particular molecule iz om the order of 106 years which
would increase the contrast by lowering the mean density.
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