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MG AN (L H R ) T S RGN B, EREH — 85X Sr,Ir0, = 5% By 4 if .
2012 4, Haskel 25U & BUZEMR IR 11 K., &% 17 GPa US4 R, St,IrO, BY STk e R ME g 2, H.H FELFR A
T 3 A G, i H X SR AT 5T (XRD) 25 AR R & A5 A4S . 2018 4F, Samanta 25170 5% ) i B

mn EAT T iR R = N XRD A5, K IAE 17 GPa ZE 47, K2R 180 1 260 cm ' Ab 1147 & 04 it 5 11 S Uik
55, M P AL 390 cm ' AbF7 S 0 H BEAE XS FR A9 Fano W&, X S8 80 2 48 /R L 5 75 308 R & 1 R
fE o ABATTHED . 76 3% TR 1 R AEAE S5 A A1 A2, I 1 Haskel 25 % BLAY 17 GPa Aij 5 09 R4 P A A2 A B .
2019 4, Chen S5 U™ Rl F 47 2 Fi ) 20 i 55 B AR W58 % B, 7E 20 GPa Btz P45 XH#K Sr,IrO, B c/a {H A W]
AR, (A1, P50 180 om ! Ab (AL 06 2 AR B, B BT RS RO ARAS o R R A AT T et s
AP A UESEAE 17~20 GPa Bt A7 5 F A4S, X 2 FA# 17 GPa & A B REAH A8 DL B 45 47 R % A e - S A
A R OCHE, R AT IT A SRR . b, S8 B P OB E A ESE 1 S, lr0, LR EE RS R T
B g PR . 7E 19.6~22.2 GPa JE J1 X [A], 199 em ™' 4b & B0 — AN, ML K J1F St,IrO, 145 F 41
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FTEFE | MR SR | 4840 FE SRR . TR e AR Ak AT DL 51 R 7 TR sl AR el A, DA T B B i
15, BT LAAIF 5% 3 28 0 0000 w8 TR 25 R AR S, B2 F R B s Foby dh AT B BER B IE o AR S8 7 b ot & R
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HIBEOG S B A5 S 5o, 7T 4 B B 2 R s X A hr 2 05 T 488 nimy A IO I 1) ) £ MR L B ey, IR
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Fig.2 Raman peaks of single crystal Sr,IrO, at ambient condition

040103-3



534 % [ JE By L 2% i 55 4 4

Sr B X IO, /T R A 4R 3115 (2) 263 e (o) A1 A, B, X0 T I—O—Ir 19 25 i R 305 (3) 387 om!
(v3) F1556 cm ' (v,) AL AY A4, A2, X0 T 48T AU IR Bl15 (4) 675 cm ' () F1 699 em ' (1) ALKy By, #5250, Xf
% T 03 S8R T UR 815 (5) 723 em ! () AR A B, AR, b 7 T T50 S AU T O R AR 315 (6) 1 476 em™! () Ak
B B A AR s, & 723 om () Ab R PSR S R A B R 0 L 1 B T SR AR Y
St,IrO,, 4% 3 e 5 L J2 38 19 45 S0 L 20221, A R S 0 0 45 A P8 4R sl B = 2w 171,

x1 BERBETRE SnIr0, MK SIERENR R 5N 5 EK 3 L

Table 1 Frequencies and assignments about Raman modes of single crystal Sr,IrO, at ambient condition

Frequency/cm™'
Mode Assignment This work Ref.[20-21]

A\, (Sr against IrOy) 4 181 187
A, (Ir—O—1Ir bending) V 263 277
A,,(Oxygen) V3 387 392
A,,(Oxygen) Vy 556 560
B,,(Oxygen) Vs 675 666

B, (Oxygen) Vs 699 690

B, (Oxygen, breathing) 1z 723 728
Two-phonon of 728 cm™ Vy 1476 1467
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Fig. 3 Variation of Raman peak of Sr,IrO, at 80-580 cm™' with Raman shift and FWHM under high pressure
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U — FLAEAE, JE ELI B0 TR0, 3 S AR Ak B A B 1 A AR 4R

K 4 WoR T P8 580~980 e X [AIAY v\ vy v, PLERI, FL 206 v, KIS TIEWELR], MK 4
ATLLE W, A P2 e BE R B RS, HLZEARAE 45 19.6 GPa A G A W i 2848 o {H v 192 i S8 78 A
AR E HIREAS . MAEZ S, v 12 TE 2R LY, BRSO ES . BLAh, v, BME 5 AR AR
A5 J 2R B A

500
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B 450
h | W v, _ 400
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Fig. 4 Variation of Raman peak of Sr,IrO, at 580-980 cm ™ with Raman shift versus and FWHM under high pressure
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Fig. 5 Variation of Raman peak of Sr,IrO, at 1 476 cm™ with Raman shift versus under high pressure
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Raman Scattering of Spin-Orbit Mott Insulator Sr,IrO, at High-Pressure
YIN Xia, ZHANG Jianbo, DING Yang

( Center for High Pressure Science &Technology Advanced Research, Beijing 100096, China)

Abstract: The interplays of electron-electron interaction (U), spin-orbit coupling (SOC), and crystal field
effects in the 5d transition metal oxides are complex, which can be turned by external fields to induce many
novel electromagnetic phenomena and become one of hot topics in condensed matter physics. In this study,
the Raman spectroscopy is carried out on single crystals of Sr)IrO, at room temperature. We discover that
when pressure reaches 19.6 GPa to 22.2 GPa, a new peak appears at a wavenumber of 199 cm™ in the Raman
spectra, accompanied with some anomalous changes of other Raman peaks. This result clearly evidences a
structural phase transition occurs, although the existence of the such a transition has been long debated. The
structural phase transition is independent of the magnetic phase transition at low temperature, but plays a
dominant role in the magnetic ordering transition, owing to the strong spin-orbit coupling. This discovery
promises a new way tune electromagnetic properties in the 54 Mott insulators and also provides a new idea
to design novel functional materials in the future.
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