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Equation-of-State Measurements by Laser-Induced Shock Compression
Equation-of-State Measurements for Inertial-Fusion Pellet Materials
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Equation-of-State (EOS) experiments, based on an impedance matching scheme, were performed on plastic
materials using laser-driven shock waves. The hugoniot of polystyrene, polyimide, and deuterated-polyethylene,
each of which are materials of interest in inertial fusion energy studies, were measured. The EOS points were de-

termined with good accuracy in very wide pressure regime.
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Fig. 1 Atypical streak image with double step target in our experi-
ment. The time interval 4t corresponds to the traveling time
of the shock through each step.
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Fig. 2 Polystyrene Hugoniot data presented as (a) pressure vs.
particle velocity and (b) shock velocity vs. particle velocity.
The present data obtained at the ILE (open squares) and
past data at the LLNL [11] (grey solid circles) are compared
to the SESAME tabular EOS [4] (solid curve), QEOS [13]
(dashed), and Ree's model [12] (dot-dashed).
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Fig. 3 Polyimide Hugoniot data presented as (a) pressure vs. par-
ticle velocity and (b) shock velocity vs. particle velocity.
These are single logarithmic plots for showing data's differ-
ence (insets are linear representations). Our present (open
diamonds) and past data [17] (solid and open circles) are
compared to the Hugoniot predicted from the SESAME tabu-
lar EOS (solid curve) and from the QEOS (dashed).
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Fig. 5 Deuterated polyethylene Hugoniot data presented as pres-
sure vs. density. Present data (open circles) are compared
to the Hugoniot predicted from the SESAME tabular EOS
(solid curve) and from the mixing model (dotted).
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