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U;-u, Hugoniot for a-Quartz
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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 |
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« Quartz is quickly becoming a high
pressure shock wave standard 200 L} s
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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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2. We have performed a series of experiments to

M

gax4H measure release from 300 — 800 GPa states
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Particle Velocity Correction (%)

—
)

—

=
(3

-0.5

Z data -
i : QMD Calculations //,_,__;
—  Fit | / w/m/ HH
b
|
13 1I5 1|7 1|9 2|1 zls

Reflected Hugoniot Particle Velocity (km/s) @ e il L
ndia ona nes

14



29 1

27

Shock Velocity (km/s)

19

171

15

Boehly. et al.. Shock Proceedings (2008) 15

N
(441
L

]
[#%]
L

21 1

T 18
Density
Z data K
Boehly |4
Fit
T 12 -
2
]
T+ 10 £
L
O
o
18 &
. QO
5
Particle ¢ O
Velocity
E— s
. ©
- 2
T T T T T T T T T 0
13 14 15 16 17 18 19 20 21 22 23
Particle Velocity (km/s) () sandia National Laboratories



Pressure (GPa)

200

—
n
-

100

n
=

l— — f = |
e 140 , a
= g 120
) SRS 100
L BEREEL L b ' -
50 60 7lo | '*
' i
| e
. :
' :
i | ;) -
| ) '_'_§_|
) o
N
i
o | |
| — l :

3 4 5
Compression

7 8

() sandia National Laboratories

Eaaqgert. et al.. PRL 100. 124503 (2008) 16



Pressure (GPa)

600

500

400

300

200

100

Water Hugoniot

10 12 14 16 18 20 22 24
Particle Velocity (km/s) () sandia National Laboratores

17



.l aluminum standard with Z fit and QMD correction
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7 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 (n— 1)
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