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: Motivation for o-Quartz measurements

- ' APPENDIX: DEVELOPMENT OF QUARTZ
— AS AN IMPEDANCE-MATCH STANDARD

* Quartz melts at ~100 GPa into a L |
conducting fluid CHabiator—p-( [l | Quarzvindow

— Shock front becomes reflective |
Al pusher! < —
standard

Test material

« Quartz is quickly becoming a high
pressure shock wave standard 200 L} s

— Helium, diamond, deuterium, water,
xenon, krypton, carbon dioxde, ...
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* For accurate results there is a need
to understand the off-Hugoniot
response of quartz

— In particular the quartz release response

is needed for use with lower impedance 0
materials
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U;-u, Hugoniot for a-Quartz
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> Mie-Gruneisen, constant I' ., with linear reference
s mEx8E and fixed S negligibly degrades level of agreement
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triggered
Marx gas switch

generator
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22 MJ stored energy
~25 MA peak current
~200-600 ns rise time

insulator

stack  magnetically
insulated
transmission
lines
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The same experiment provides Hugoniot and

release measurements via velocity mterferometry
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~110 mg/cc silica aerogel U;-u, Hugoniot
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~200 mg/cc silica aerogel U;-u, Hugoniot
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W '+ determined for each release measurement,
< RRESE uncertainties evaluated via Monte Carlo method
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2 'esr €Xxhibits similar trend for all release standards
| and shows very good agreement with QMD trend

three release standards
suggests that the Mie-
Gruneisen, constant I«
model with linear Us-u,
Hugoniot reference
adequately describes the
release path to quite low
pressure states

r (1 _ eXp[—b(US B C)% ]) The similar trend in T for all
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These results corroborate
the QMD release
calculations, albeit with a
slightly higher I' «for a given
quartz shock velocity
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Simple analytical model for impedance matching
with quartz into lower impedance material
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~110 mg/cc silica aerogel U;-u, Hugoniot
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TPX Ug-u, Hugoniot
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Original Omega experiments
of Barrios used Hugoniot from
laser driven experiments and
Mie-Gruneisen, constant
I'=0.64 with, and non-linear
reference for impedance
matching

Hamel performed a reanalysis
using Z quartz Hugoniot but
the same release model

Reanalysis with Z quartz
Hugoniot and Mie-Grlneisen,
constantI' ¢ and linear
reference lies between the
two other analyses with
reduced uncertainty
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1100 GPa states along the Principal Hugoniot
» These calculations provided a framework for a simple release model

— A simple, analytical model was developed for impedance matching when
using quartz as a standard with lower impedance materials

» Mie-Gruneisen, constant I'.4, and linear U,-u, Hugoniot reference
» S for the reference Hugoniot fixed at S=1.1971

» [ AU,) determined through experiments using low density silica aerogel and TPX
samples

— Quartz release experiments were performed using aerogel and TPX which
exhibit a large range in shock impedance
» These results were analyzed to determine I' (U,)

» Agreement between inferred I+ for the various samples suggests the simple
model adequately describes the release response

— Model allows for simple reanalysis of previously reported data sets using
quartz as a standard provided that the observables were included
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