Quartz Equation-of-State
Measurements at the OMEGA Laser Facility
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Summary

Quartz plays a critical role in our study of
of deuterium equation of state (EOS)
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- Re-shock! experiments present advantages in discerning
between EOS models.

« Quartz was used as a transparent “anvil” in deuterium
re-shock EOS experiments.

« The EOS for quartz was measured at pressures of 3 to 15 Mb
using aluminum as standard.

« Impedance-match data for shocks in aluminum-quartz
provides the basis for a novel high-precision technique.

E12634 TA. Mostovych et al., Phys. Plasmas 8, 1181 (2001)
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Reshock1 experiments are useful for resolving

different models for D, EOS
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The impedance-match method relies on the shock

and release behaviors of a known standard
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Highly sensitive velocity measurements indicate
negligible preheat at the rear side of the Al pusher
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Quartz EOS is determined from impedance-matching
with aluminum
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The measured EOS for quartz matches
established measurements and models
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« Individual errors of ~ 3.5% are reduced to
~ 1.5% when ensemble is considered.

1R.F. Trunin, Usp. Fiz. Nauk 164 (1994).



Relationship between Ug (Al) and Ug (quartz)
provides the basis for a new technique
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A quartz witnhess provides Al pressure
for impedance matching in cryogenic deuterium
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Monotonic form of decaying velocity profile
suggests no phase transitions present
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Summary/Conclusions

Quartz plays a critical role in our study of
of deuterium equation of state (EOS)
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- Re-shock! experiments present advantages in discerning
between EOS models.

« Quartz was used as a transparent “anvil” in deuterium
re-shock EOS experiments.

« The EOS for quartz was measured at pressures of 3 to 15 Mb
using aluminum as standard.

« Impedance-match data for shocks in aluminum-quartz
provides the basis for a novel high-precision technique.

E12634 1A. Mostovych et al., Phys. Plasmas 8, 1181 (2001)



