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DOES THE MODEL OF SPECULAF. REFLECTION IN FXEE
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THE MISTAKES OF M. Z. V. KRZYWOBLOCKI'S PAPER
“ON THE FUNDAMENTAL ASPECTS OF FREE
MOLECULE FLOW”
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ABRSTRACT

In the present paper, two mistakes in reasoning of M. Z. v. Krzywoblocki’s work [1]
are pointed out, namely: (1) on calculating the reflected momentum the direction of reflec-
tion had been mishandled; (2) the momentum flux carried by the molecules and the stress
suffered by the surface had bzen incorrectly identified (in fact they are, in the case of
reflection, directed opposite to each other and hence have the different signs). Due to these
two mistakes, he drawed the unjustifiable conclusion that the model of specular reflection
contradicts itself, namely: either P, > P;, 7, — 73 or, if P, =P, 17, = — 7;, which
would be physically absurd. Using his calculation we have proved that Tsien’s suggestion

P,==P; 7,= —7; is correct. In [1], Krzywoblocki enumerated three “theoretically

possible’” cases of alteration in the normal velocity component under the specular reflection-
( __ ol 2 by __ ’ ’

a) £ = —¢& + ey Ul , b) B =8 + ¢l UB];‘ c) g = — & — e Um, and

showed that the tase ¢) must be excluded, but he suggested that it seems impossiple to
establish which of the remainders is the correet one. In.a simple example, we have shown
that the case suggested by Tsien is physically the only possible one. Pointing out the
mistakes of M. Z. v. Krzywoblocki's paper, we nevertheless share his opinion that it is
necessary to use the quantum mechanics and statistical fluid dynamics to solve the problem
of molecule-surface interaction.



