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Iron is the primary component of rocky planet cores
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3 | We designed an experimental path close to the conditions of

the Earth’s core
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Ellipsometry uses a polarized laser to probe material dielectric
properties at the laser wavelength
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The basic design is a fiber/free-space hybrid
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The Z hardware engineers made the fielding of this diagnostic possible
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Obtaining specular reflections on dynamic experiments is difficult

Surface roughness and impactor tilt can severely hinder such
measurements

o Surface roughness can be propagated through the shock wave

Ellipsometry depends on AOI Specular Reflection

° cannot simply increase the collection

Ensure all surfaces are as smooth as possible
> Diamond turned metals (maybe lapping too)
> 10-30 nm Ra
> Polished single crystal LiFF
> 20/10 scratch/dig

Scattered Reflection

Tilted Reflection



We previously tested the configuration with polished LiF
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With this sample arrangement we obtained the best collection yet
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We calculate the AC electrical conductivity directly from the data

%10°

w £
T
1 1

AC Conductivity (1/ 2 m)
N
]
|

-
I
]

0 ] ] ] ] | |
2920 2940 2960 2980 3000 3020 3040

Time (ns)

If we rely on Wiedemann-Franz LLaw and simulations that show a relatively flat DC-to-AC electrical
conductivity (Pozzo 2013), we get a DC thermal conductivity of 15 +8/-5 W/m K.

This is lower even than the lower literature values (33 W/m K, Konopkova 2016), and significantly lower
than the upper values (226 W/m K, Ohta 2016)
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Our most recent experiment tested a smoothed metal sample
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This experiment did see an increase in collected light, though
not as much as for the LiF sample arrangement
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Analyzing this data at ‘face value’ gives an even lower
conductivity than the last experiment
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14 1 Conclusions and Future Work

Conclusion:

> We have significantly improved light collection on this specular reflection diagnostic through
systematic changes in procedures and hardware

Future Plans:

> We have expanded the openings within the probe body to widen the previous limiting aperture
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Past experiments have had variable success, but almost always saw
significant losses at high shock speeds

The “good”: ~20% loss

The bad: >50% loss
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Using a few assumptions, we convert from AC electical to DC thermal
conductivity |
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We get a DC thermal conductivity of 15 +8/-5W/m K.

This is lower even than the lower literature values (33 W/m K, Konopkova
2016), and significantly lower than the upper values (226 W/m K, Ohta 2016)‘
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