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N T ik 2D AR T R i A FER ReO; I¥) i Fig. 1 Comparison of powder XRD patterns of ReO, before
REERIME B, R H FullProf # {4 X H: XRD & #17 and after high-pressure and high-temperature (HPHT) treatment

050105-2



538 % TTFTE: ANHWRHMReO, M B A U 555

Rietveld &5 M A5 1% . RiE L5 R W E 2(a) Fin, AT LLE B, P6,22 459 ] LUAR G i 480 A 55 560 00 45 19
XRD i, 152 Al {5 M K 1 R, = 5.40%. R, = 8.47%, fA&k 4 a=4.83745(4) A, c=4.46749(4) A. DL L&
RS R SCHR [13] HRIE B /N, TRE SRR S 9 S & i AR A 6. 81 2(b) AT 2(c) 405l R T
P6,22 AH (14 b AR 55 b 148 51 ks, 7T LLFE 3, P6,22 A HT 2L T A5 % 45 19 ReO, /\ TR ALY, ¥ 25 ¢ BhE
i, X 28 ReO, /\THIATE WK T 95 5 IE (zigzag) W 5 IR 25 44, 11 S80I I8 B 17 W A48 1Y) = ff I A 254 . 75 22
& 2, P6,22 AH Y EUR TR U — A RS 2540 5 18 K R- T AHAH L, A8 5 )y i 250

10

(a) o Obs. (b)
gL — Calc.
—— Difference
S 6} I Bragg positions
G
= 4t
7]
5
E 2 - 1 l
| | I T T
| | [ I [ B l\ (I I n
4 1 L A "
r' o
_2 1 1 1 1

10 20 30 40 50 60 70 80 90
20/(°)

K2 (a) mille S ReO; BRI XRD REHI Rietveld FEEZEIR, (b) ReO; i HAH I AR IAZEFIH (o) FUFF Atk 45k
Fig. 2 (a) Powder XRD pattern and Rietveld refinement results of ReO, after HPHT treatment;
(b) crystal structure for the P6,22 phase of ReO, and (c) the structure of oxygen atoms
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Fig. 3 Characterization of magnetic property for the P6,22 phase of ReO;: (a) temperature dependence of magnetic
susceptibility y(7) and its inverse y '(7), measured in the zero-field-cooling (ZFC) and field cooling (FC) modes
under external field of 0.1 T at 2-300 K (The Curie-Weiss (CW) fitting curve is shown by the pink solid lines.);
(b) isothermal magnetization M(H) curves measured between —7—7 T at various temperatures
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Fig. 4 Temperature dependence of resistivity
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Fig. 5 Temperature dependence of the resistance
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for the P6,22 phase of ReO, under high pressures
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Synthesis and High-Pressure Regulation of Hexagonal ReO,
WANG Ningning'?, SHAN Pengfei'?, CUI Qi'?, WANG Gang'?, CHENG Jinguang'*

(1. Beijing National Laboratory for Condensed Matter Physics, Institute of Physics,
Chinese Academy of Sciences, Beijing 100190, China;
2. School of Physical Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: ReO, with A-site-vacant perovskite structure undergoes sequential pressure-driven structural
transformations. Recently, we found that its high-pressure rhombohedral R- I phase (space group R3c) is
superconducting with an optimal superconducting transition temperature (7,) of 17 K via high-pressure
resistance measurements. To explore new superconductors among Re oxides, in this work we prepared a
metastable hexagonal phase of ReO, (space group P6,22) by treating the ReO, precursor under 10 GPa and
600 °C, and characterized its crystal structure, magnetic and electrical transport properties. The results show
that P6,22 phase is not a superconductor down to 2 K at ambient pressure, but displays an anomaly around
250 K in resistivity. High-pressure resistance measurements show that the anomaly at about 250 K in
ambient pressure disappears quickly upon compression, and P6,22 phase shows typical metallic behavior in
the whole temperature range without showing any signature of superconductivity down to 1.5 K under
pressures up to 62 GPa. In the future, comparative theoretical studies of the hexagonal P6,22 phase and the
R- 1 phase of ReO, will help to understand the mechanism of superconductivity in this system.

Keywords: high-pressure and high-temperature synthesis; perovskite; ReO,; high-pressure regulation;

superconductivity
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