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Abstract
Given the crystal shape with n(X) being the unit

normal vector of the boundary point X and the
corresponding etching rate Vv = —v(X)n, Frank’s
theorem states that the boundary surface moves along
the straight line ( or characteristics) which is parallel
to the normal of the slowness curve defined by
n(x)/v(x). When the etching rate is unknown,
both the slowness curve and the characteristics can
not be determined at that time. Frank’s theorem
didn’t find out the constant speed along this
characteristics, the etched crystal shape, therefore,

can not be determined quantitatively by using the
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slowness curve in which the etching rate diagram is
needed. In this paper we derive the equation in
explicit form for the speed of the moving surface
along the characteristics. By linking the microscopic
parameters (in atomic size) and variables to the
macroscopic ones, we can orient the characteristic
lines in the absence of the etching-rate diagram,
furthermore, by our developed theory in accordance
with simple experimental measurement we can find
out the etching rates of the lattice planes, which
enable us to determine the
crystal shape at any instant during etching . This

work seems to be a great advance in the past forty
years since Frank theorem was established in 1958.

Key words: step flux, kinematic wave theory,
etching rate.
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