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Abstract - The particle velocity in superfluid

helium (He I induced by a gas dynamic
shock wave impingement onto He II free
surface were studied experimentally by using
Schlieren  visualization method with an
ultra-high-speed video camera.

It is found form visualization results that a
dark zone in the immediate vicinity of the
vapor-He 1I interface region is formed because
of the high compressibility of He II and is
developed toward bulk He II with the
flowing-down speed of the vapor-He I
interface. The mass velocity behind a
transmitted compression shock wave that is
equal to the contraction speed of He 1I
amounts to 10 m/sec, the Reynolds number of
which reaches 10°. This fact suggests that
the superfluid shock tube facility can be
applied to an experimental facility for high
Reynols number flow as an alternative to the
superfluid wind tunnel.
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Typical visualization result taken by ultra-high-speed video camera (Schlieren method).

Time written below each picture indicates the time after a gas dynamic shock wave impingement.
Initial temperature, 2.00K; pressure rise by a transmitted compression shock wave (C.S.), 0.2MPa.
T.S., thermal shock wave; C.S., transmitted compression shock wave.
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Fig. 2. The distance of contraction He II
-vapor interface induced by a transmitted
compression shock wave. The solid and broken
lines indicate the calculated values with the
isothermal compressibility. x/L, linear
shrinkage/liquid depth; Po/P),pressure rise
ratio by a transmitted compression shock
wave. (1, initial state; 2, compression state)
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Fig. 3. Mass velocity behind a transmitted

compression shock wave plotted against the
pressure rise by a transmitted
compressionshock wave. The solid and broken
lines are Khalatnikov approximation
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behind a transmitted compression shock wave.
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