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shorting cap cathode

* pulse of electric current through electrodes
(coaxial or strip line) induces magnetic field

« JXB Lorentz force provides pressure ramp
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Isentropic Compression Experiments (ICE)*

Magnetically driven Isentropic Compression
Experiments (ICE) to provide measurement
of continuous compression curves to ~4 Mbar

- previously unavailable at Mbar pressures

* Developed with LLNL

Magnetically launched flyer plates

Magnetically driven flyer plates for shock
Hugoniot experiments at velocities to > 40 km/s
- exceeds gas gun velocities by > 5X and

pressures by > 7-8X with comparable accuracy

h

Sandia National Laboratories



Lateral dimensions of the flyer plate enabled

| multiple large samples to be fielded
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Flyer velocities are measured to within 0.5%

uncertainty

Multiple samples and diagnostics allow for
181 Flyer velocities redundant measurements providing increased
16 - V4 | accuracy

7 _ « Transparent samples allow for in-line
121 / measurement of impact velocity
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» Opaque samples analyzed by interpolating
data from adjacent windows
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Diamond data from Knudson, Desjarlais, and Dolan, Science 322, 1822 (2008
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Multiple samples and diagnostics allow for
redundant measurements for increased

accuracy

Transparent samples allow for in-line
measurement of shock transit time

Opaque samples use an interpolated impact
time combined with the measured shock

arrival at the window

Us=h/At
Thickness (h) typically 500 — 1500 um
Measurement resolution 1-2 um (~0.4%)

Time (At) typically ~30ns

Measurement resolution 100-200 ps
* Assume 400 ps (1.3 %)
Combined uncertainty in Us 1-2%
» 2-4 % for opaque samples
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The Hugoniot state pressure and particle velocity are inferred
from the measured impact and shock velocities
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High accuracy allowed for quantitative comparison with QMD

predictions and evidence of the triple point in diamond
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~ More recent data from Omega is in better agreement with
) the Z data and improves over the earlier laser data

Hicks et al., Phys. Rev. B 78, 174102 (2008) HOH

Density (g/cc)

The Omega data will need to be re-analyzed using a revised quartz Hugoniot
recently reported by Knudson and Desjarlais at the 2009 Shock Compression of
Condensed Matter conference.
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Summary

* Hugoniot response has been measured 000 . :
to better than 1% accuracy using the 00 {<intorear N
Sandia Z accelerator 5
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The Z platform provides extremely accurate

"sE Hugoniot measurements
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Multiple samples and diagnostics allowed for
redundant measurements for increased
accuracy

Transparency of the diamond samples

allowed for in-line measurement of impact
velocity and shock transit time

Impact velocity and shock speed
measurement provides tight constraint on the
inferred particle velocity and density
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