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The magnetic flux through an interstellar cloud or through a part 
of the cloud must decrease considerably by the drift of plasma and mag
netic field in order that stars form in the cloud. Because most grains 
are negatively charged in dense clouds (Elraegreen 1979; Umebayashi and 
Nakano 1980), they retard magnetic flux leakage in addition to ions 
(Elmegreen 1979). We investigate this effect for different situations 
and obtain the following results (for details, see Nakano and Umebayashi 
1980): 3 
1. For nearly spherical clouds of mass > 10 M su§.tain£d by magnetic 
force the friction of grains is efficient at n„> 10 cm , and the mag
netic flux leakage time t is greater than a tew million years at any 
density. Grains drift as fast as ions and electrons. 
2. For spherical clouds of smaller mass and disk-shaped clouds, t be
comes much smaller /̂ nd ~the drift of grains is much slower than ions and 
electrons at n > 10 cm 
3. Thus magnetic flux leakage occurs mainly in the condensations de
scribed in 2, and the abundance of heavy elements in stars deviates 
little from that of the parent clouds because of small grain drift. 
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DISCUSSION 

Unno: How do you estimate the charge of a grain? 
Umebayashi: In a dense cloud shielded from the interstellar ultraviolet 
radiation, the photoelectric effect is not efficient at all. Then the 
charge state of a grain is determined by the collision of ions and elec
trons with the grain surface. We have calculated the sticking proba
bility, and have found that it is between 0.3 and 1.0 and almost 1.0 
for electrons and ions, respectively. Using these values, we have 
estimated the charge state of a grain in a steady state condition. 

65 

D. Sugimoto, D. Q. Lamb, and D. N. Schramm (eds.J, Fundamental Problmes in the Theory of Stellar Evolution, 65. 
Copyright © 1981 by the IAU. 

https://doi.org/10.1017/S0074180900073629 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900073629

