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conducting fluid
— Shock front becomes reflective

e Quartz is quickly becoming a high
pressure shock wave standard

— Helium, diamond, deuterium, water,
xenon, krypton, carbon dioxde, ...

* Quartz has recently been used as a
“window” for sound speed and
Hugoniot melt experiments

e Quartz data has large uncertainty
and scatter, and Ug-u, exhibits
significant curvature in the several
100 GPa regime

— Attributed to dissociation

APPENDIX: DEVELOPMENT OF QUARTZ
AS AN IMPEDANCE-MATCH STANDARD
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With proper pulse shape and design the anode can

B be launched as an effective high-velocity flyer plate
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Shock Velocity (km/s)
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- We have performed a series of experiments to

measure release from 300 — 800 GPa states
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The same experiment provides Hugoniot and

L4 H release measurement via velocity interferometry
- aerogel
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Hugoniot of ~200 mg/cc aergoel has been well

i characterized
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Six release experiments have been performed from

45 300 — 800 GPa Hugoniot states

[ — Shocked state of quartz

Shocked state of aerogel
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Expressed as a percentage, the correction appears

4E to saturateat~2—2.5%
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Recent Results from Boehly, et al., demonstrate that

42 potential errors can be significant
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Recent experiments on water test the QMD release

4H calculations at higher pressure

5001 Water Hugoniot
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¥ Conclusions

— The quartz Hugoniot has been determined with very high
precision to ~1.6 TPa

» Enables quartz to be used as a standard in shock wave
experiments with moderate impedance materials

— Deep release measurements of quartz have provided data
to characterize the adiabatic expansion

» Enables quartz to be used as a standard in shock wave
experiments with low impedance materials

— Recent experiments on water suggest the QMD release
calculations are accurate

— These results have significant implications for recently
published impedance match data using quartz standard

» Correction scales with (7 — 1)
@ Sandia National Laboratories





