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In this paper we discuss the third stage of our research on the 
nova outburst as described in the preceeding paper (Kutter and Sparks, 
page 290.), i.e. we accrete hydrogen-rich material (normal solar 
composition)nwith Keplerian velocity onto a helium white dwarf at a 
rate of 10" M /yr. When material with high angular momentum from a 
circumstellar disk is accreted onto a white dwarf with negligible 
angular momentum, a tremendous shear instability is created, and 
hydrogen-rich material is mixed with helium-rich material of the 
white dwarf on a scale that is short compared to the accretion time 
scale. Following Kippenhahn and Thomas (1978), we assume that in the 
mixing region marginal stability is established. Mathematically this 
is expressed by setting the Richardson number (the ratio of the work 
done against buoyancy to the kinetic energy of the turbulence) equal 
to \. 

The results are shown in Figure 1 which is a plot of the accreted 
hydrogen-rich mass fraction as a function of the mass inward from the 
surface at various times. The remaining mass fraction is the original 
white dwarf material, which we assume to be the normal solar composition 
with all of the hydrogen converted into helium. As the evolution 
proceeds, the accreting hydrogen-rich material penetrates deeper into 
the star and its frational abundance increases. Because of this 
penetration we find that (l) the thermonuclear runaway occurs in deeper 
layers where the e-degeneracy is higher and (2) the shear turbulence 
mixes to a depth of about 10 times the mass of the accreted material 
where it might reach the carbon/oxygen core of the white dwarf. Both 
of these effects strengthen the thermonuclear runaway, the first by 
delaying the expansion of the star in response to the energy 
released by the thermonuclear reactions and the second by supplying 
CNO nuclei. We believe that both of these effects are necessary 
conditions for a fast nova outburst and that together they are a 
sufficient condition. 
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We are continuing our study of the accretion of material with 
angular momentum, by including (l) the P-V work term in the Richardson 
number and (2) the energy transportation by shear mixing. In summary 
we find that the angular momentum of the accreted material determines 
the temperature and composition structure of the white dwarf's envelope 
leading up to the thermonuclear runaway. 
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