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The HED science within planets and exoplanets

Phase relations

Crystal chemistry

Physical properties (viscosity,
density, heat transport,
plasticity..)

Reactions of phases

at relevant conditions
Evolution of the Earth

and planets
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Structural properties and phase stabilities of rock-forming
minerals at PT regime relevant for deep planetary interiors

Super-Earth

~ Stishovite MQS/O
~ CaCliype
~ PbOtype

B1MgO + Cotunnite

Br MgSiO,

Fe P-type

Fe alloy

liquid?
hcp? fec?

A

- Dynamic optical laser compression experiments (quartz, fused silica, stishovite, cristobalite, GeO,)

» Target design and experimental condition control with hydrodynamic simulations
« Obtain EoS data, identification of phase boundaries, derive melt structure

IS B 0% European XFEL Schoelmerich PhD thesis, 2020
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Set-up dynamic compression at MEC, LCLS, LS84
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Set-up dynamic compression at EH3, SACLA
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Strain rates and duration of experimental HP techniques
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Set-up dynamic compression in a DAC at P02.2

" Upto 160 GPa
" Upto 160 TPa/sec
"4 kHz repetition rate
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Schoelmerich, PhD thesis, 2020
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Dynamic compression pathways in a dDAC
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Results

Optical laser induced dynamic compression

3 | European XFEL
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o~cristobalite during optical laser induced dynamic
compression
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Response of stishovite during dynamic compression
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Pressure — density data of stishovite
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Effect of hydrostacity on the structural transition pathway
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Summary on structural transformation pathways in SiO,
polymorphs

crystalline crystalline
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Interest in experiments at dynamic compression facility at ESRF

Temperature (K)

FeO

7000 T T T T T T r T T T ' T T T
6000 [~ L - -

5000

>
[=]
[=]
o

w
(=]
(=]
o

2000

1000

0 50 100 150 200 250 300 350
Pressure (GPa)

Ozawa et al, 2011

3 | European XFEL

Further development of dynamic
compression technique

« Sample preparation

« Data analysis

« X-ray techniques
Study well-known rock-forming
systems at ultrahigh pressures and
high temperatures
Apply XANES to study phase relations,
electronic and thermo-elastic
properties of phases in the binary
system Fe-O, to prepare ternary
systems (Fe-Mg-0O), and quaternary
(Fe-Mg-Si-0).
XRD experiments planned within a
DFG funded project at HED (PhD
student starts in mid-Feb)



