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Résumé

The same wooden pipe (10x10x100cm?*) used inthe preceding paper was filled with
snow to less than half its length. The sound wave going forward in the unfilled space
of pipe is reflected back at the end surface of the snow mass and the two sound waves
going forward and backward produce a standing sound wave. The sound wave
entering the snow mass attenuates so rapidly that it becomes very feeble at the end
surface of the snow mass opposite to the sound source. Therefofe there exists no other
reflected wave than that mentioned above. Let the amplitudes of forward and backward
waves be denoted by « and & ‘respectivély,, then the”,ampliytude of the standing wave
has a maximum value M= o + b at its loop vér‘xd the mih’imum:value N :'a — b at its
node. M and NV can be found by movi:dgr a miérophone éonnected to a cathoderay
oscillograph along the length of the pipe unfilled with snow. The ratio 4=(a*-5*)/a%
that is (the energy lost by the reflected wave) !/ (the energy of the incident wave),
was found to have the following values.

Kind of snow Density A Frequency of sound wave
Granular 0.35 0.85 1.5-3.0ke.
Compact 0.17 0.91 »

Soft(deposited 0.15 0.82-0.88 0.5
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The values of A shown in this table indicate that energy loss of the reflected wave
is very large. It grows larger as the density of the snow is reduced. Sound wave reflect-
ed at the surface of soft snow has only a few percent of the energy of the incident
wave. Temperature rise also makes the energy loss larger. A sémple of compact snow
composed of small ice crystals which had a value of 4 =065 at —10°C got a value 0.9
when its temperature was increased to 0°C. For the soft snow, the higher the frequency
of sound, the larger is the absorption.

1t is beyond question that air contained in snow propagates the sound wave but it
seems very probable that the icy structure of snow itself also plays a role in its pro-
pagation because the snow has an elasticity as was shown by Yosida and others in
their paper on the mechanical properties of snow.® But the results obtained by the
present measurements came out contrary to this expectation.

When a sound wave with amplitude o is reflected at the surface of a medium as a
wave with amplitude b, the ratio &t = (a—-0)/(a+b) can be given theoretically by
oV /0! V! for oV < 0/ Vior 0/V/ /0w for 0V.-6'V, where 0, 6/ are the densities of the
air and the medium and V, V¥V’ the sound velocities in them respectively. The order
of magnitude of & is found to be one hundredth, if the density of snow and the observed
value of sound velocity in snow are made equal to #/ and V’/. However, the observed
value of % shown in the preceding paragraph gives a value of a few tenths of unity.
This discrepancy disappears if the value of #/ is made nearly equal to the density of
air but not to the density of snow. The sound velocity in snow shown in the previous
paper decreases with the decreasing temperature nearly in proportion to the square
root of absolute temperature just as it does in free air. It should increase if it were
propagated by icy structure because the elasticity of the snow of large density increases
with decreasing temperature. '

These two facts clearly show that the sound wave is propagated mainly by air in
snow and its icy structure only interferes with the propagation. Many of the results
obtained in the above experiments, for example, the decrease of sound velocity with
decrease of snow density, can easily be explained by this mechanism of propagation.



