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2 I Outline

Pre-compression capability at the Sandia Z-facility and STAR

-Why pre-compressed samples of H2-He?

Pre-liminary data on H2-He

N Summary



1 Pre-Compression Capability at Z and STAR
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Pre-Compression Capability at Z and STAR
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[—Target assembly for Z-experiment

Two stage light gas-gun at STAR
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Planetary pressure range achieved using capabilities at Sandia

Two-stage-light-gas-gun at STAR
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• Pressure range at STAR and Z -10 to 1000 GPa
• Pre-compressed sample shocked at Z and STAR
• Z-timescales: Experimental time range
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Why Study Pre-Compressed H2-He Mixtures?

luid metallic
H + He

Phase
eparation?

• H2-He major component of planetary
interiors

• Does He and H2 phase separate in
Jupiter/Saturn?
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• Pre-compression allows to access unique state off of the
Hugoniot.

• Probe planetary states

Pre-compression allows access to unique states off of the principle Hugoniot.



1 Why Study Pre-Compressed H2-He Mixtures?
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Phase
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• H2-He major component of planetary
interiors

• Does He and H2 phase separate in
Jupiter/Saturn?
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• Large deviation between theoretical mixture models

• Develop a capability to study H-He de/mixing using Z and
STAR gas guns

• Pre-compression is the only way to study homogeneous
fluid mixtures of H2-He

Pre-compression is the only method to achieve high density states of a homogeneous mixture initial condition
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1Pre-compression only method to achieve high density states

11
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Pre-compression is the only method to achieve high density states of a homogeneous mixture initial condition



9 I Velocimetry Measurements of Gas Mixtures (H2:He)
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Impedance matching in the P-Up plane.

• Al flyer velocity of 14.2 km/s was obtained

• Shock front not reflective

• VISAR measurements

• Transit time measurement 4 Us



10 1VISAR and Temperature Measurements of Gas Mixtures (H2:He)
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• Simultaneous VISAR and temperature measurements were performed

• The temperature at the sample after the first shock was estimated to be
around 19,480 +- 603 K.

• Thermal emission data correlates well with the VISAR data.

1
1



11 I Temperature Measurements of Gas Mixtures (H2:He)

• Streaked Visible Spectroscopy
• Use W lamp for calibration
• Reducing spectral thermal emission data to spectral

emissivity and temperature
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1Velocimetry Showing Particle Velocity and Shock Transit Times
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Schematic for shock loading pre-compressed
H2 -He mixture with a Pt flyer at STAR
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• Successfully measured the particle velocity, shock velocity, and transit times from PDV data.

• Uncertainties in initial density, shock velocity

• Quality of data; Hugoniot uncertainty
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1Velocimetry Showing Particle Velocity and Shock Transit Times
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Schematic for shock loading pre-
compressed H2 -He mixture with a Pt flyer
at STAR.
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• Measured the particle velocity, shock velocity, and transit times from PDV data.

• Uncertainties in initial density, shock velocity, break-out times



1Summary and Path Forward
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Pre-compression capability at Z and STAR

Measured the particle velocity and transit
times in H2-He mixtures

Simultaneous VISAR and temperature
measurements were performed

More experiments scheduled at Z and STAR to
build an EOS for mixtures with quartz standard

Design Change and Improvements
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