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Overview
 Why CaF,?
e APS-ANL Sector 35 DCS: dynamic compression and in situ XRD w
e APS-ANL Sector 16 HPCAT: static compression and in situ XRD %

e Hugoniot equation of state for 75% dense porous CaF,
e Dynamically-driven phase transition
* Dynamic vs static compression

e Summary
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Shock compression of CaF, () o
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e part of a larger project on shock/ramp/static 2000 L f Saperionic.
. . ay €
loading behavior of CaF, [ gt ‘\
Q % unknown
.. . — 3000
 limited Hugoniot data above 30 GPa 2 -
* high pressure Hugoniot phase (solid or S 4
melt) undetermined £ 2000 1 A v
o L 1 XRD in DA¢
. . —
* extended phase diagram undetermined
e previous shock compression: continuum 1000 | .
scale velocimetry & inferred phase
transition S S e T St
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e static compression: at least 2 solid -2

_ _ - Pressure (GPa)
solid pressure-driven phase transitions

Cazorla, PRL 113, 235902 (2014)
Dorfman et al., Phys. Rev. B 81, 174121 (2010)
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Advanced Photon Source at Argonne National Lab @Samna

« 3" generation synchrotron
source

« 1,104m = 3,622 ft.

o X-rays ON 24h/day

e 6 days/week

Advanced Photon “% o i
Source Image Bank Argonne i
(aps_anl_gOV) NATIONAL LABORATORY e

4

Patricia Kalita



=s=={] ) APS Sector 35, DCS: Dynamic Compression & XRD @Sandia
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Hugoniot of 75% dense CaF, @Sandia
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below transition ~8 GPa above transition ~23 GPa

2.0 GPa]

Dynamic vs Static XRD and Phase Transition @ Sandia
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Dynamic vs Static Compression: Evolution of Unit Cell Volume @ sandia

Dorfman (2010)
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Quantitative Shock XRD Analysis @ o
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