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Laser-Driven Equation-of-State Measurements
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Laser-induced shock waves have been used to study the extreme state of various materials (equation of state;
EOS), achieving pressures exceeding 100 Mega bars (10 Tera Pascal). Recent developments regarding experimen-
tal systems, including diagnostics, have been proved to obtain accurate EOS data with errors of less than several
percent. Methods to obtain EOS data are introduced as well as the diagnostics.
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Fig. 1 (a) Typical result of self-emission measurement with planar Al target. (b) with stepped Al target. 4t indicates the transit time of shock
through the step. (c) Result of probe reflection measurement with planar Al target.
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Fig. 2 Typical VISAR arrangement.
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Fig. 3 (a) Typical VISAR data. Time proceeds from the left to the
right. The fringe pattern changes on the Al free surface atthe
shock emergence. A white arrow shows the shock arrival
atthe surface. (b) Analyzed history of the phase and the free
-surface velocity. Dotted and solid curves correspond to the
phase (left vertical axis) and the calculated velocity (right),
respectively. The inset shows the enlarged illustration of the
velocity marked by an arrow. The horizontal and vertical
axes are time and velocity.
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Fig. 4 Typical result of self-emission measurement with double-
step target. The left-hand side is Al step, and the right is
plastic (deuterated polyethlene).
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Fig. 5 Schematic of impedance matching method. Solid curve is
the Hugoniot of standard material. Dot dash and dot curves
are the re-shock curve and isentrope of the standard, re-
spectively. Two straight lines show the examples of the Rey-
leigh line of unknown sample materials. Point A denotes a
shocked condition in the standard, and point B and C denote
Hugoniot points driven in the unknowns. Gray thick curves
indicate the expected Hugoniot of the sample materials.
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Fig. 6 Schematic of absolute EOS measurement with side-on
backlight technique.
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