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Equation-of-State Measurements by Laser-Induced Shock Compression
Measurement of Equation of State of Tantalum Under Shock-Compressed State

WAKABAY ASHI Kunihiko
Research Center for Explosion Safety, National Institute of Advanced Industrial Science and Technology (AIST), Tsukuba 305-8565, Japan

(Received 25 February 2004)

We performed equation of state measurements of tantalum using laser-induced shock waves. A strong shock
wave (> TPa) was generated in tantalum by the direct irradiation of laser beams from the GEKKO/HIPER glass
laser system (laser wavelength 4; = 351 nm, laser pulse width 7. = 2.5 ns) of the ILE of Osaka University. A two-
step, two-materials target, called a double-step target, was used in this experiment. The target assembly was fab-
ricated from a base plate (aluminum or copper), a standard step (aluminum or copper), and a sample step (tantalum).
The shock velocity was measured directly by observation of the emission from high temperature material or the
change of the reflectivity of the rear surface of the target resulting from the arrival of the shock wave. Particle ve-
locity and pressure were calculated using an impedance-matching technique. The obtained EOS data showed close
agreement within the limits of experimental error with the extrapolation of the shock compression curve obtained

by the conventional experimental shock technique.
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Fig. 1 Schematic drawing of experimental setup for equation of
state measurements.
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Fig. 2 A static drawing of the configuration of the laser irradiation
setup and the target assembly. Ta ;tantalum sample, Std ;

Al or Cu (as standard material). Space 1100 um
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Fig. 5 Experimental results (4) for tantalum EOS in the P vs. Up
plane, along with the data from literature ([1: Mitchell and
Nellis[2], A: K.K. Krupuikov et al.[6] and @: L.V. Al'tshuler
et al.[5]).
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