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Beam and shadow effects occurring at connections of tubes
in the molecular flow
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Abstract — An unexpected error is produced in calculating the transmission probability of a multipartite duct
because of beam and shadow eftects, if using a simple summation rule like the Oatley's equation. Particles mov-
ing in a tube are directed more or less towards the axis of the tube by the beam effect, and the length of a com-
pound tube shortens virtually by the shadow effect originated from a reduction in the number of particles
reaching the corner between two tubes of ditferent cross-sections. Both effects make the transmission probabil-
ity of the tube connected behind and consequently of the whole duct increase slightly. In this paper sources of
the error in the calculation of the transmission probability are analyzed quantitatively and variations in the error
depending on the dimensions of cylindrical tubes are calculated.
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