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X—Ray Diffraction Measurements

under High Pressure and Low Temperature

Kazuhiko Tsuji

Keio University

A diamond anvil cell and a cryostat for x—ray diffraction under high pressure and
low temperature were constructed. X—ray diffraction at pressures up to 30 GPa and
temperatures down to 10 K was measured using x—ray from synchrotron radiation.
This system was applied to observe the pressure—induced phase transitions of black

phoshorus, Sm4Bi3, indium antimonide, iodine and amorphous semiconductors.
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Fig. 1 Schematic view of opposed diamond anvil

configurattion with a metal gasket.
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Fig. 2 Schematic diagram of diamond anvil cell

for low—temperature experiments.
This cell was driven by He gas to allow
thecontinuous pressure control at low

temperatures.
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Fig. 3 Cryostat for high—pressure experiments.
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Fig.5 Energy dispersive x—ray diffraction pofiles

of black phosphorus and NaCl at 21 K.'®
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Fig. 6 P-T phase diagram of black phosphorus

at low temperature.'®’
The dashed line shows the pressure where

the phase transition starts.
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Fig. 8 Lattic constant of Sm,Bi, as a functions
of pressure.'® '
A discontinuous drop of d occurs due to

the isostructural transition.
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Fig. 10 Intensity ratio 1(222)/1 (111 ) of InSb
as a function of pressure.'® Open circles:

room temperature. Closed circles: T77K.
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Fig. 11 Energy dispersive differaction profiles of iodine and NaCl at

room temperature and low temperatures.®"’

Diffraction indices assigned to the bottom and top figures are

based on the orthorhombic molecular and monoatomi phases,

respect’vely.
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