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Fig. 1. (color online) Schematic diagram of liquid deuterium target.
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Fig. 2. (color online) Schematic diagram of experimental diagnosis system.
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Fig. 3. (color online) Experimental image of the liquid

deuterium.
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Fig. 5. (color online) (a) The curve of shock wave
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shock wave pressure and liquid deuterium compression

(P-n line).
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Abstract

An experimental research platform is built on Shenguang II high power laser facility for obtaining the equation
of state of liquid deuterium which has ability to control the temperature in a range of 12-300 K with an accuracy of
40.03 K in 80 min. By optimizing the coating processing and cleaning the target, we solve the problems that the
residual reflection is too high and serious frosting takes place on the window of the target at low temperature, then we
obtain the experimental image with a good signal-to-noise ratio. By using the impedance matching method and velocity
interferometer system for any reflector, experimental Hugoniot data of liquid deuterium are obtained at a pressure of
about 60 GPa under the output condition of 3w, 3 ns, 1200 J on Shenguang II high power laser, which agrees well with
the other published data in the same pressure regime and provides a good foundation for the next experimental study

of liquid deuterium equation in 100 GPa pressure regime.

Keywords: liquid deuterium, equation of state, shock wave, signal-to-noise ratio
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