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Abstract
We describe a new large-volume high P-T in situ X-ray diffraction system, SPEED-Mk.II, installed in bending magnet
beam line BL04B1 at SPring-8. SPEED—-Mk.II can generate the highest pressures for a multi-anvil press using WC and SD
anvils due to precise geometry of the guide block system and precise control of press load. It is equipped with an oscilla-
tion system to obtain high-quality diffraction patterns at high temperatures against grain growth of samples. Using this
system, we have precisely determined the phase boundary of B1-B2 transition of NaCl, in which many of diffraction lines
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are difficult to observe without the oscillation system.
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Figure 1. A schematic illustration of the large-volume high P-T in
situ X-ray diffraction system.
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Figure 2. View of the press part of the ‘“‘SPEED-Mk.II’ system in
the hutch of BL04BI.

Figure 3. Schematic drawing of the guide block system of SPEED-

Mk.II.
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Figure 4. High-pressures generated by SPEED-Mk.II against press

load. Lines with solid circles and gray diamonds denote those gener-
ated using WC and SD anvils with 3.0 and 1.5 mm truncated edge
length, respectively.
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Figure 5.

Examples of diffraction patterns of MgO at 2.5 GPa and elevated temperatures. Fluorescence of Pb is seen be-

cause of insufficient shielding of the detector from scattered X-rays. a) A diffraction pattern at 1070 K. Peak intensities
are reasonable for the energy dispersive method in a multi-anvil press. b) At 2070 K without oscillation. The (111),
(200), (220), (222), (400), (331) and (420) peaks completely disappeared, and only the (311) and (422) peaks were
recognized. ¢) At 2070 K with oscillation. All peaks but (331) are observed. However, the intensity ratios differed mar-
kedly from those expected assuming a randomly oriented powder.
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Figure 6. An example of change of X-ray diffraction patterns of
NaCl with increasing and decreasing temperature at a press load of
15 MN. A: at 24.4 GPa and 1100 K, only B1 phase is observed. B: at
24.5 GPa and 1150 K, transition from B1 to B2 is observed. C: at
24.5 GPa and 1200 K, only B2 phase is observed. D: at 24.5 and
1150 K, back transition from B2 to BI is observed.
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Figure 7. The phase boundary between B1 and B2 phases in NaCl.
Open and closed triangles represent P-T conditions where B1 to B2
(forward) and B2 to B1 (backward) transitions were observed by
gradual temperature change, respectively. Open and closed circles
represent P-T conditions where single phases of B1 and B2 phase
were observed by rapid temperature change, respectively. At 20.1
GPa and 2100 K, a liquid of NaCl was observed, which is represent-
ed by a solid square.

TIRE LB I B CH Y, SPEED-MRIT O#:5)
BREOBFHEZIMFEITRL T b,

6. #&bVIC

ko XS5, iLvWRRmEXHRZOGBEEE
SPEED-ME.II OFERE L, ZTHIT k> THLNIRHFTOK
BAMFH L 72 SPEED-ME.II 13 SPEED-15000D 3K 3%
REL TWAD, mEEETS IR IOEBICHRTT SN
TEY, ChICk VA REOREE#HEL T\ 5,
Fio, HRATHLOTRE TV ACHBEEL &ML, W
BORSESE COEP/ =" & 52 EwFREE L,
NaCl © B1-B2 1%, SEMHEROFTLRLEHLD
DO—DTH Y, RIFOBREThH - 7-HHEE R & EREIC R
ETAHT EPHKA, TNpbL, LELORREE B L T
Rk 2 eF e R A % & O LI S T b,

2E

1) A. Kubo, E. Ito, T. Katsura, T. Shinmei, H. Yamada, O.
Nishikawa, M. Song and K. Funakoshi: In situ X-ray observa-
tion of iron using Kawai-type apparatus equipped with sin-
tered diamond: absence of beta phase up to 44 GPa and 2100
K, Geophys. Res. Lett. 30, 10.1029/2002GL016394 (2003).

2) U. Utsumi, K. Funakoshi, S. Urakawa, M. Yamakata, K.
Tsuji, H. Konishi and O. Shimomura: 1998. SPring-8 beam-
lines for high pressure science with multi-anvil apparatus,
Rev. High Press. Sci. Technol. T: 1484-1486.

3) T.lIrifune, N. Nishiyama, K. Kuroda, T. Inoue, M. Isshiki, W.
Utsumi, K. Funakoshi, S. Urakawa, T. Uchida, T. Katsura,
O. Ohtaka: Postspinel phase boundary in Mg,SiO, determined
by in situ X-ray measurement, Science 279, 1698-1700
(1998).

4) T.Katsura, K. Funakoshi, A. Kubo, N. Nishiyama, Y. Tange,
Y. Sueda, T. Kubo and W. Utsumi: A Kawai-type high P-T
apparatus for in situ X-ray observation ‘SPEED-mkEIT, Phys.



MEIE 168565 (2003) 357

Earth Planet. Int., in press.

5) W. A. Bassett, T. Takahashi, H.-K. Mao and J. S. Weaver:
Pressure-induced phase transformation in NaCl, J. Appl. Phys.
39, 319 (1968).

6) X.Liand R. Jeanloz: Measurement of the B1-B2 transition
pressure in NaCl at high temperatures, Phys. Rev. B 36, 474—
479 (1987).

7) N. Nishiyama, T. Katsura, K. Funakoshi, A. Kubo, Y. Tange,
Y. Sueda, T. Kubo: Precise determination of the phase boun-
dary between Bl and B2 phases in NaCl by in situ X-ray W FE -

diffraction experiments, Phys. Rev. B, in press. -
19914 Rl IR~ K- BE B AR IR JE Rk L3R A2 B Rt
FHEBET HE G
19914F /34 1A | RFHEREIEDIgERT KA A
19934F AL IRAFBIZE L 2 —  BIF
19974 RILRFEAMERBIZE L v X — Bi#ds BifE

IZE5

E g5
PR F R AR P95 2 % —
E-mail: tkatsura@misasa.okayama-u.ac.jp

R HIERPIEAEL S « B




