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This talk concerns the existence of solutions to a steady needle crystal growth problem in an one-sided model. We

rigorously prove that for small nonzero anisotropy γ, analytic symmetric needle crystal solutions exist in the limit of

surface tension ε2 if only if the parameter β = 29/7γε−8/7 is in a discrete set of values; this is the so called ”selection

principle”. It is also proven that for γ = 0, there can be no symmetric classical needle crystal solution.

We will also address the linear stability analysis of steady needle crystals. When surface tension is zero, it is proven that

all steady solution (Invantsov solutions) are unstable. When surface tension is nonzero, all branches of steady solutions

except for the fastest branch are unstable. (Received September 17, 2004)
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