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     Introduction: Presolar silicon carbide grains more than 10 mi-
crons in diameter have been extracted from meteorites [1], yet it has 
been shown [2] that such crystals require on the order of 100,000 
years under near equilibrium conditions to grow that large.  Equilib-
rium growth [3,4] occurs at total pressures on the order of 100 
dyns/cm2, in a hydrogen atmosphere at temperatures on the order of 
1750K in the outer reaches of the shells of Asymptotic Giant Branch 
Stars (AGB).  Even at the reduced surface gravity expected under 
such conditions (~2 to 4 m/s2) grains one to two microns in diameter 
will quickly reach terminal velocities on the order of 15 m/s and fall 
into the much hotter interior of the star well before they could grow 
much larger.  We outline here a mechanism that could serve to stabi-
lize growing silicon carbide crystals, and might even offer a natural 
explanation for their size distribution. 
     Model Considerations: We will demonstrate that the long-term 
stability of growing silicon carbide grains in the atmospheres of 
AGB stars is the result of a balance between two forces: the inward 
pull of gravity and the outward push of stellar radiation pressure.  
The residence time of grains formed in any given zone of an AGB 
star will depend on the width of the zone, the net acceleration on the 
grain due to radiative and gravitational forces, and the overall vis-
cosity of the surrounding gas. 

For very small grains (r < 0.1 microns), the radiative pressure 
scales as r6T8 (Rayleigh Scattering), while for larger particles (r > 
1.0 microns) the force scales as r2T4, where T is the effective tem-
perature of the stellar photosphere, rather than the temperature at the 
point of grain growth.  The gravitational acceleration simply scales 
as r3.  The effective temperatures of the photospheres of AGB stars 
of initial mass 1, 3, 5 and 7 solar masses are on the order of 4000K, 
5500K, 8000K and 11000K, respectively [5].  Taken together, we 
will show that for low mass AGB stars (1 to 3 solar masses) grains 
less than ~ 0.1 micron and greater than a few tens of microns in 
diameter, will experience a net inward pull due to stellar gravity, 
while grains between ~ 0.1 and ~50 microns will experience a net 
outward push due to radiation pressure.  A wider distribution of 
grains is potentially expelled at much higher net accelerations from 
higher mass AGB stars (provided that grains ever formed there), 
ranging from both much smaller to much larger grain sizes. 

At the low densities where crystalline silicon carbide grows in 
equilibrium, the molecular mean free path (~1 cm) is much greater 
than the dimensions of the grains, thus invalidating the use of Stokes 
Law to calculate atmospheric drag.  Using a molecular-kinetic de-
scription for drag, very small grains are subject to both low net ac-
celeration as well as relatively high drag forces: condensation nuclei 
can therefore grow larger.  Large particles are subject to high levels 
of radiative acceleration, and decreasing drag as they ascend.  This 
might set a practical upper limit to the sizes of SiC crystals produced 
in AGB atmospheres. 
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