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Abstract - Two modes of shock waves
propagating in He II (superfluid helium), this
is a compression and a thermal shock waves,
were studied experimentally by using
superconductive temperature sensors, piezo
pressure transducers and Schlieren visualization
method with an ultra-high-speed video camera
(40500 pictures/sec). The shock waves are
induced by a gas dynamic shock wave
impingement upon a He II free surface. It
is found that the shock Mach number of a
transmitted compression shock wave is up to
1.16, and the shock Mach number of a thermal
shock wave coincides well with the second
sound velodity under each compressed He II
state condition. The temeprature rise ratio of
an induced thermal shock wave to that of an
incident gas dynamic shock wave was found
to be very small, as small as 0.003 at 1.30K.
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Fig. 1. 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, 2.00 K;
pressure rise by a transmitted compression
shock wave (C.S.), 02 MPa. T.S., thermal
shock wave; C.S., transmitted compression
shock wave
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Fig. 2. Pressure rise from shock compression
caused by a transmitted compression shock
wave represented as a function of shock Mach
number for two He II temperature
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Fig. 3. Temperature jump from shock
compression  caused by a transmitted

compression shock wave represented as a
function of shock Mach number MC.S. for two
He II temperatures. The dotted line is the
Khalatnikov approximation. Solid and broken
lines indicate Rankine-Hugoniot Relation
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Fig. 4. Temperature amplitude of the thermal
shock wave (DTT. S.) plotted against the
temperature jump (DTV) by the gas dynamic
shock wave. The lines are simple guides to
eyes.
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Fig. 5. Heat penetration coefficient (Cvts)
from heated helium vapor to thermal shock
wave found from the experimental data shown
in figure 4.
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Fig. 6. Propagation speeds of thermal shock
wave in shock-compressed He II. The three
curves represent the second sound velocities in
compressed He II at the three He 11
temperatures.
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