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Simultaneous Measurement of Temperature, Pressure
and Shock-Wave Velocity of Compressed Polystyrene
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Experiments, to measure temperature, pressure and shock wave velocity of compressed polystyrene (PS) si-
multaneously, are first carried out using the GEKKO XII/ HIPER laser system of the Institute of Laser Engineer-
ing, Osaka University. An optical system is made of Schwarzschild microscope and a biprism, which allowed the im-
age of rear surfaces of a double-step target to be split into two and focused onto a slit of a visible streak-camera.
Each image through two different band-pass filters is then recorded by using the streak-camera for spatially and
temporally resolved measurement. First, pressure and shock wave velocity are calculated by observing the emis-
sions from shock break out at the each step. Secondly, we measure the emissivities of the ultra-violet (UV) and blue
range of spectrum from the shock wave-front passing in PS and decide color temperature from the ratio.
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laser driven shock wave, polystyrene, equation of state, Hugoniot curve, color temperature, streak-camera
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Fig. 2 Spectral sensitivity of our system is evaluated from the data
ofthe photocathode sensitivity for the streak-cameraandthe
spectral transmittance of the optics (filters and biprism)
measured with the spectrophotometer in the two channels
(UV and blue).
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Fig.1 Schematic arrangement of our optical system (Schwarzschild microscope and the biprism) allowed the image of rear surfaces of the
double-step target to be split into two and focused onto the streak-camera slit. Using two different band-pass filters, the images of ultra

-violet(UV) and blue spectrum regions were recorded.
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Fig. 3 Color temperature deduced from the ratio (lyv / Ig) as the
temperature of a perfect black-body or grey-body using the
spectral sensitivities.
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Fig. 4 Streak cameraimage record ofthe UV and blue spectral light
emitted by the rear side of the double-step target. The Al
base thickness was 40 um, the Al step 20.25um, polystyrene
(PS) step 20.32 um and PS ablator 12 um. The rear surface
of target is overcoated with a thin Al layer of 0.1 um. PS of
the target central part (about 100 um) was not coated for the
measurement of temperature. The dotted lines in two split
images are shown the same point in the central part of the
PS step.
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Fig. 5 Temporal profile of rear emission (lyv , Ig) for PS both chan-
nel whose spectrum regions are (a)UV and (b)Blue. The
solid line is approximated curve.
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Fig. 6 Polystyrene EOS results are shown as (a) shock wave velocity vs temperature and (b) shock wave velocity vs particle velocity. The
data obtained in this experiment and in a past at HIPER laser system in ILE (diamond, solid circles). The data obtained before by R.Cau-
ble et al[12] (square). Previous shock data below 60 GPa at Los Alamos Scientific Laboratory (LASL) [3] (open circles). The solid line
is the SESAME tabular EOS[4]. And Hugoniots from the Thomas-Fermi model QEOS [14] (dashed) and Ree's model EOS table[28] (dot

-dashed) are shown.
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