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The equation of state (EOS) of high-density matter is very important not only for fundamental material science
but also for inertial confinement fusion target designs. This review paper describes recent experimental results on
the EOS study at GEKKO-XII laser facility. We have developed diagnostics for the EOS measurements at multi-
TPa regime. Accurate parameters for the EOS were obtained for polystyrene (CH) and other materials. We have

also been developing an experiment to demonstrate a condition of the inner core of the earth.
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Fig.1 Experimental schematic. Three streak cameras were
used to observe atarget rear event atthe same time. The
laser beams excluding the number 7, 8, and 9 are SSD
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Fig.2 Experimental set-up of color temperature diagnostic.
Biprism allows target image to be split into two images
onto the streak-camera slit. Inset data is static images
of plastic foam micro-balloon with approximately 150
mm diameter.
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Fig. 3 A typical streak image with double step target in our
experiment. The time interval 4t corresponds to the
traveling time of the shock through each step.
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Fig.4 Polystyrene Hugoniot data presented as (a) pressure vs.
particle velocity, (b) shock velocity vs. particle velocity,
and (c) shock velocity vs. temperature. The present data
obtained at the ILE (open squares) and past data [23]
(grey solid circles) are compared to the SESAME tabular
EOS[12] (solid curve), QEOS [25] (dashed), and Ree's
model [24] (dot-dashed).
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Fig.5 Calculated pressure and temperature at shock break out time with 1-D simulation ILESTA-1D.
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Fig. 6 Schematic view of experimental setup for pyrometry.
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Fig. 8 Blackbody spectra for several temperatures and experi-
mental spectra for CH and Fe targets. The shocked tem-
perature is characterized by the peak wavelength and
emission intensity.
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