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Report:

The aim of this experiment was to map out the lpgdssure and high temperature (HPHT)
part of the phase diagram of Resing powder X-ray diffraction (PXD). In particulave
were interested in the behaviour of the lowestgures phase transition, which at’€2takes
place at about 5 kbar. We measured up to a prees@&7 kbar and a temperature of 283

During the beamtime we used 4 different diamondilac@ll (DAC) loadings of Re©
powders, and the pressures and temperatures thaeasured at with each DAC are detailed
below. We used helium, neon and silicon oil asedéht pressure transmitting media in
different DACs, and flourescence from both ruby amdm-doped crystal was used to
measure the pressure at each point. The X-ray eagti used was 0.414652 A. All ReO
powders were grown using chemical vapour transpdrich produced many single-crystal
samples of various dimensions which were then gtonoto a suitable powder.

DAC Description of trajectory througl-T spac:

1 | All data at 2:°C, compression from 3 kbar to 227 k

2 | Firstly heated at 1 kbar from 22 to 283C, then at 283C the pressure was increased
up to 227 kbar. Temperature was decreased 1@ 9ile maintaining the pressure,
and therthe pressure reducec 27 kba

3 |Started at 22 at a pressure below 1 kbar and increased pregssu@ kbar.
Decompression was then performed to below 1 khdvs&yuent heating to 92 and
up to 22 kbar in pressure. Decompression perforomee again, and finally heated|to

18E°C and up to 10 kbar in presst

4 | Heated at constant pressure (1 kbar) frofiC22 183C, then cooled to 2€.
Temperature was then increased again t6@8at 189C the pressure was increased
to 160 kbar, and finally the temperatwas lowere to 26°C al 160 kbat




In Figure 1(a) the ‘compressibilty collapse’ tsaion, first observed by Schirber and
Morosin in 1979, can be observed. The very differemmpressibilities of the 2 phases
allows us to accurately determine the pressurehathathe transition occurs. Figure 1(b) is a
stack plot showing how the diffraction pattern maiéy changes upon passing from the
Pm3m to thelm3 phase from bottom to top. Additional Bragg peéksthis 2 range we
show the (301) and (312)) exist in the3 structure. These exist only due to a changean th
positions of the oxygen atoms and are therefor&kkwéat clearly visible - in PXD data.
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Figurel (a) The pressure evolution of the lattice parameténePm3m andlm3 phases at 22

(room temperature) derived from our data. Dasimedshows the transition pressure.
(b) A stack plot of diffractograms from tfen3m phase (bottom) into tHen3 phase (top).
(c) Pm3m diffractogram at low pressure and low temperature.

(d) Diffractogram at 201 kbar and at°C

Figures 1(c) and 1(d) show diffractograms measate2?C, the low pressurBm3m phase
in Figure 1(c) and an as yet undermined phase@kBar in Figure 1(d). The data in Figure
1(d) cannot be explained by any high pressure tsires suggested by previous studies.

In summary, we have mapped out the HPHT part optiese diagram in Rg@bove room
temperature up to over 200 kbar. We observe tleaPti dependence of the transition line
between thePm3m and Im3 phases departs dramatically from the linearityseobed
previously below room temperature. We also find Several of the diffractograms that we
observe at higher pressures are inconsistent iatptiblished work and through the course
of our careful data analysis (currently on-going aim to provide definitive information
about the true structure of these high pressursgsha



