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Fig. 1 (a) Side view of the high-pressure assembly; (b) sectional drawing of the high-pressure assembly; (c) pressure calibration of
high-pressure assembly; (d) temperature calibration of high-pressure assembly under 14 GPa

1 La,_Nd,CuO, (0<x<1) ¥ & B8 E 5 FiE E R4 &4

Table 1 Pressure and temperature conditions of synthesizing La, Nd CuO, (0s<x<1)

Sample Pressure/GPa Temperature/C Time/min

LaCuO, 6 1000 30
Lay,Nd, ,CuO, 6 1000 30
La,¢Nd,,CuO, 6 1000 30
La,,Nd,,CuO, 10 1000 30
La, (Nd,,CuO, 10 1000 30
La, \Nd, ;CuO, 10 1000 30
La, ,Nd, ,CuO, 10 1000 30
La, ;Nd,,CuO, 14 1000 30
La,,Nd, ,CuO, 14 1000 30
La, ,;Nd,,CuO, 14 1000 30

NdCuO; 14 1000 30

2 SEZERMTIL

2 @75 T LaCuO,. La,Nd,CuO;. La,,Nd,CuO, Al NdCuO, /i) PXRD H#i kg 15 45 5, HoAh o 24
531 La, Nd,CuO,(0<x<D) G5B 25 R UL 3R 2, Horfr: Ry, Ryp. Chi2 JRE & 5 BT H -
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Fig. 2 Rietveld refinement of PXRD patterns of (a) LaCuOs, (b) La, ;Nd, ;CuO;, (¢) La,,Nd, ;CuO; and (d) NdCuO,
% 2 La,_Nd CuO,(0<x<1) @RI EH
Table 2 Structural parameters of La, Nd CuO; (0<x<1)
Sample Space group Lattice parameters/A R/% Ryp/% Chi2
LaCuO, R3¢ a=b=5.4976(6), c=13.2062(9) 3.05 5.59 7.01
La,,Nd,,CuO, R3¢ a=b=5.4976(9), c=13.1917(5) 1.45 1.92 1.10
La,¢(Nd,,CuO; R3c a=b=5.4988(9), c=13.1732(7) 1.25 1.68 0.79
La,;Nd,;CuO;, R3¢ a=b=5.496 1(1), c=13.1625(7) 1.91 2.73 2.48
La,(Nd,,CuO, R3c a=5.4933(9), c=13.1326(6) 241 4.14 7.09
. R3, 439 a=b=5.4627(1), c=13.298 8(9 4.23 5.85 242
La, ;Nd, .CuO, Phase 1: R3¢ (36.43%) (1) )
Phase 2: Pnma (63.57%) a=6.1821(1), b=7.3597(8), c=5.4318(7) 4.23 5.85 242
Phase 1: R3¢ (43.499 a=b=5.4571(7), c=13.2982(1 1.25 1.68 0.79
Lay Nd, ,CuO, ase ¢ (43.49%) @ )]
Phase 2: Pnma (56.51%) a=6.5015(2), b=7.6552(6), c=5.3354(4) 1.25 1.68 0.79
. R3, 420 a=b=5.4542(6), c=13.3191(9 3.76 4.81 1.43
Lay ;Nd, .CuO, Phase 1: R3¢ (44.42%) (6) ©)
Phase 2: Pnma (55.58%) a=6.3189(6), b=7.2736(7), c=5.3706(8) 3.76 4.81 1.43
La,,Nd,;CuO;, Pnma a=6.3197(8), b=7.2408(1), c=5.356 1(1) 7.75 9.92 2.20
La, ;Nd,,CuO;, Pnma a=6.3045(3), b=7.2421(7), c=5.3462(9) 1.54 2.24 1.66
NdCuO, Pnma a=6.3039(2), b=7.2176(2), c=5.3334(5) 1.72 2.48 1.42

010104-4



38 & MRS AT 0T U 4 R ASEKE La, Nd CuO, (0<x<1) [IRIEA L 1

LaCuO, HAj 75 [A BE Ay R3c 25 5 5, 11 NdCuO, HAT 25 A BE Ay Prma W1ESE 45, 55 2 iy i 04>
—5 . B N B AN, 2% x N 0.5, 0.6, 0.7 B, BE 5 PAEAE R332 )7 45 M0 5 Prma 1E A8 45403
FERTE DL o X —55 5L 5 2Z 01 Zhou 4512 #23E ) La, Nd,CuO,(0<x<0.6) 535 Jr 25 M I 25 10 AN ), %5 18
AT RE S RE A S B D R BE AR AT O o BE— AP R T MR T NPT RIB 2R R BE, R BRE A A x>0.8 I
S ARG AL N Prmail SE5HE , I ELAT B it 0 2 JOR G A%

HT UL EEUR, 28 T La, Nd,CuO,(0<x<1) fA& & Fifi Nd* 2 Ak AL B 5 M A T, T 18T 3 s
ZARRIE Cu™ M S ERDT, A% — PR o M . LaCuO, fEARIR F RIS 81T /0, BEE Nd**
BRI, o B SORE BT AL A, DI AT EZ A R R R GRS o HL T ) SR e T AT O
5 Z RPN EE RNIO, ALY i & b, BERE 6 £ B T2 AR A9 I/, £E PrNiO; 5 NdNiO, Z [ &4 T M4
JiE 38 5K s 245 2 AR 1) — AR, Ni— O B T Ni— O — Ni A1 1928 4k 5 307 o L 7 1) JRy 3k e HL 119 O
MU PIA SEET . 2Z i A B JF R 7 La, (Nd,CuO;(0<x<0.6) B il 1 & B 4 i - 48 AR AHAZ 20l 1
NdCuO, B 2 S5 A7 B9, J5 22 T 7 B By NV B AR 19 La, Nd,CuO, (0.7<x<DFEM HHRER
HL T I AT o FIRE TR

La, Nd,CuO,

I I ]
Space group R3c Space group R3c+Pnma Space group Pnma

«cOeNaeCu

1 1 1 1
0 0.2 0.4 0.6 0.8 1.0

Doping ratio of Nd**
K13 La, Nd,CuO;(0<x<1)AyZ5taAH Kl
Fig. 3 Structural phase diagram of La, Nd CuO, (0sx<1)
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High-Pressure Synthesis of Copper-Based Rare-Earth
Perovskite La, Nd CuQO, (0<x<1)

SUN Hao', YE Pengda®, LIU Yuwei', JIN Meiling', LI Xiang'

(1. Key Laboratory of Advanced Optoelectronic Quantum Architecture and Measurement,

School of Physics, Beijing Institute of Technology, Beijing 100081, China;

2. Jing Gong College, School of Mechatronical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The copper-based rare-earth perovskites La, Nd CuO,(0<x<1) have been synthesized in the

two-stage Walker-type high-pressure apparatus. The refined crystal structure results revealed that
La, Nd,CuO, (0<x<0.4) adopts a rhombohedral structure with the space group R3c. When 0.5<x<0.7, a
mixed phase with both R3¢ rhombohedral and Pnma orthorhombic structures was observed in the system.

With a further increase in Nd*" doping, the system exhibits a single Pnma orthorhombic phase when x=0.8,
0.9 and 1. A comprehensive structural phase diagram of La, Nd,CuO, (0s<x<1) was established in this

study, providing a new material platform for investigating the magnetic properties, metal-insulator

transitions, and other physical property evolutions in rare-earth 3d transition metal oxides.

Keywords: high-pressure synthesis; copper-based rare-earth 3d transition metal oxides; metal-insulator

transitions
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