X-ray diffraction measurements of shocked and shock-ramped platinum
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X-ray diffraction is used to measure the phases and constrain the melt curve of
Pt shock- and ramp- compressed to ~500 GPa
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e We investigate both a predicted phase transition and the melt curve of platinum

e Ptremains in the face-centered cubic (fcc) phase when ramp compressed to 530 GPa (with
initial shocks between 72 — 250 GPa)

e The melt line is constrained with an observation of liquid platinum at 490 GPa on the principal
Hugoniot

Work shown on title slide:
S. Crockett, LANL
L. Burakovsky, et al., J. Phys.: Conf. Ser. 500 162001 (2014)
H. M. Strong and F. P. Bundy, Phys. Rev. 115, 278 (1959).
N. R. Mitra, D. L. Decker, and H. V. Vanfleet, Phys.Rev.B 161, 613 (1967).
A. Kavner & R. Jeanloz, J. Appl. Phys., 83(12), 7553-7559 (1998)
Errandonea, D. Phys. Rev. B 87(5): 1-5. (2013)
R. Boehler, in Recent Trend in High Pressure Research, edited by A. K.
Singh, Proc. of AIRAPT XIil (International Science, New York, 1992), p. 591.
Zha, et al., J. Appl. Phys. 103, 054908 (2008)
Sharma, S. M., et al. Rev. Lett.124, 235701. (2020).
Z. Geballe et al. Phys. Rev. Mat. 5, 033803 (2021).




We investigated two aspects of the platinum phase diagram: the melt curve and a
possible solid-solid phase transition
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Shock-ramp technique

Precursor shocks are used to bring Pt into the region of interest of the SNL
experiments
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The powder x-ray diffraction image plate platform (PXRDIP*) records the
diffraction pattern of the compressed sample
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VISAR* tracks a particle or free surface velocity to infer the pressure in the

sample at the time it is probed with x-rays LR
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Shock-ramp Analysis

The crystal structure and density of the compressed solid platinum is obtained

from the diffraction pattern LR
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Shock-ramp Results

We observed face-centered cubic platinum in the region of the Sandia experiment

and no evidence of other solid structures LR
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Shock Analysis

A single broad diffraction line, seen among the ambient platinum, is the signature
of diffuse scattering from a liquid
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Shock Analysis

The data was fit to a series of Gaussian functions to quantify liquid scattering*
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Strong shocks (~500 GPa) were used to observe melting along the Hugoniot
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X-ray diffraction is used to measure the phases and constrain the melt curve of
Pt shock- and ramp- compressed to ~500 GPa
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e We investigate both a predicted phase transition and the melt curve of platinum

e Ptremains in the face-centered cubic (fcc) phase when ramp compressed to 530 GPa (with
initial shocks between 72 — 250 GPa)

e The melt line is constrained with an observation of liquid platinum at 490 GPa on the principal
Hugoniot
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Melt curves
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Extra Slides

The crystal structure of the compressed platinum is inferred from the diffraction pattern LR
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*simulated diffraction
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