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The results of isotopic analyses on meteorites are impor- 
tant to the cosmogonist because they provide constraints on any 
solar system formation theory. The discoveries establishing the 
presence of the extinct radionuclides 2 6 ~ 1  (1) and lo7pd (2) with 
half-lives of 7.3 x lo5 y and 6.5 x lo6 y respectively implies 
an injection of enriched material into the pre-solar nebular a 
few million years before condensation. These aluminum and pal- 
ladium anomalies add to the list of rare gas and oxygen anoma- 
lies, which were found in avarietyof planetary objects, indica- 
ting that incomplete mixing of various nucleosynthetic compo- 
nents may be a general characteristic of the solar system (3). 
In order to understand the mixing of elements in the pre-solar 
nebula, and hence the isotopic anomalies, one must extend cur- 
rent cosmogony. Of the four cosmogony theories actively studied 
today (4), the theory allowing for the most complete description 
of the development of the solar nebula is a viscous accretion 
disk theory developed by Cameron (5). 

We have extended this theory to examine the detailed struc- 
ture of a planetary accretion disk, following its evolution from 
a low density nebula. The collapse conditions are probably tur- 
bulent and as a result we employ a turbulent viscosity as the 
dissipation mechanism in the disk (6). We estimate a range of 
values for the strength of the viscosity, and study the struc- 
tural evolution of the disk (e.g., temperature, density, speci- 
fic angular momentum) as a function of this strength. According 
to this scenario, we have evolved massive, relatively low tem- 
perature disks, whose timescale for evolution is strongly vis- 
cosity dependent. For example, a decrease in viscosity strength 
by a factor of 5 will prolong the time, for a zone of specific 
angular momentumequal tothat of planet Mercury, to reach a desig- 
nated temperature by a factor of Q, 3.0. The same viscosity de- 
crease will decrease the value of the evolved central mass by a 
factor of Q, 2.6. The strongest viscosity employed provides 
rapid disk evolution, i.e., highest temperature and density 
zones in the shortest time period, as well as greatest central 
mass. The strong viscosity is accompanied by a relatively 
strong radial mass flux within the disk which would allow for 
extensive mixing. 

The viscosity dependent evolution coupled with the time 
scales of nebula condensation implied by 2 6 ~ 1  and lo7pd suggest 
a highly turbulent collapse. The strong turbulence will provide 
the fastest evolution and the largest length scales for element 
mixing. An analysis of grain evolution within the pre-solar ne- 
bula may provide for a more detailed picture of specific element 
histories. This analysis along with simulated evolutions of in- 
jected material into the pre-solar nebula may provide an expla- 
nation for the observed isotopic anomalies, and hence the timing 
of the nucleosynthetic events responsible for the elemental 
abundances. 
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