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- Single- Crystal X - Ray Diffraction Experiments at High Pressure
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Department of Physics, Faculty of Science, Ochanomizu University k
Structural information for a full understanding of the behavior of matter is best obtai‘ned by Singlé? k
~ crystal diffraction techniques. Recent advances in high- pressure technologies and the advent of very
- brilliant x- ray sources have greatly extended the pressure and temperature ranges accessible to single-

crystal diffraction experiments. In this article, we review the developments of single- crystal high-

~ pressure diffraction studies, including those using state- of~ the- art techniques on synchrotron sources.
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Fig. 1 Sectional view of a beryllium - cylinder pressure
cell (from ref. 5).
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Fig. 2 Merrill- Bassett cell (from ref. 9).
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Table 1
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Some pressure media and their useful pressure ranges(modified Table 1 in ref. 13).

. Medium

Freezing Pressure
‘at RT.(GPa)

Quasihydrostatic
Pressure Range (GPa)

Methanol : ethanol
- 4:1

10.4 - ~20
Methanol16 eitga:niol : water ; k 14,59 - 2‘0’ -
He iiﬁ '§z@‘
k Ne a7 : 103)
Ar 12 - 9{-
;  Xa 7 0.4 <5

A) Glass transition pressure

B) Pressure where a single crystal begins to break up
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Fig. 3 Block diagram of the energy - dispersive single - crystal diffraction optics
used for the determination of the crystal strucure of solid hydrogen at
National Synchrotron Light Source, USA. Pressure is measured by ruby
fluorescence excited by polychromatic x- ray radiation (From Jephcoat A.
P., Proc. ESRF Workshop on Single - Crystal Diffraction and Scattering at
High Pressure, ed. A. K. Freund and C. Riekel, (ESRF, 1989) p. 148.
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Fig. 4 Representative energy - dispersive x- ray diffraction spectra for (a) solid
hydrogen (from ref. 23) and (b) solid helium (from ref. 24) with the hcp

structure (101 reflection).
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Fig. 6 Pressure - temperature phase diagram of 2H -

TaSe, (from ref. 27).
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Fig. 7 A part of pressure - temperature phase diagram
of [N(CH,)J:MnCl.. Hatched areas correspond to
commensurate phases. Broken curve denotes
the contour of equal wave vector. (From ref. 30)
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