55 6 2006 6

1000-3290/2006/55 06 /3038-05 ACTA PHYSICA SINICA

Vol.55 No.6 June 2006
©2006 Chin. Phys. Soc.

CrO,

12 1 1 1 1

) 123000
2005 11 15 2006 1 10
Cr0, . X
Cr0, : GO,
. A
A A
PACC 7530V 9410D
1.
0, 2.
UG, GO,
Ins.
CrO,
2 3 !
XRD
5 Cr0,
100% HITACHI S-4700
Ry 6 Cr0,
395K Cr0,
CI‘OZ RM
G0, G0, C10,/Cr, 0; 3.
RM = . RM
1
RM
002
R, ) 2GPa
CrO,
N 10304004

T E-mail suiyu@ hit. edu. cn

*
1 1+
150080
110
CrO,
Micro-Magnetics
400nm 9:1
0.5GPa 1.2GPa  2GPa
X
Bede D' X
Cu Ka
SEM
Quantum Design
PPMS
XRD
110
1.2GPa
. Dai
Cr0, XRD "



2 SEM

o i,
[ I |
1.00um

a 0.5GPa b 1.2GPa

6 Cr0, 3039
C
2 = Lotgering S=pP=-p ! 1=pg
® 1 2 ég [ 2 " P=lelo/21hﬂ Po
é 0.5 GPa T T S ‘8’5 < p
% Do JCPDS No. 71-0869
B 1. 2 GP: XRD
E : A J\“,,,,/u- Y - J\ A A A
0.5GPa 1.2GPa 2GPa f 0.1707
0.2873 0.3318. i

2.0 GPa

T T T * - T Ml % 3 f

20 30 40 50 60 70 80

20/(°)
| X 2 3 SEM
3 0.5GPa
Cr0, ¢ 1.2GPa 2GPa
XRD c 2GPa
C102 C
Cr0, G0,
3

¢ 2.0GPa



3040 35
3 a 3 50K InG 1/T"
T>50K InG /r"”
3 b 12
InG 1/T" T <
5
Lal 5= 0.5GPa
Lol o 1.2GPa
5.0F - 4 2.0GPa
5.5L 0.5 GPa "H Lo — BlEihek
6.0 = 0.8}
= o % 0.6 -
g &°r 1.2GPa FE L
g o 0.2
£ -5 2.0 GPa 0.0
-8.0r @) ~0.2 s s . . ®)
8.5 . . . . , . 0.0 01 0.2 0.3 0.4 0.5
*?70 50 100 150 200 250 300 PRVIST
T/K
E] ; A
e 0.6T AT
G = G, 1+ P*m? exp — A/T 12 1
P m= M/M A
M G, A
InG-1/T" G0,
CrO,
InG-1/T"
A 1 Ay, AL Ay
1 A
Ay/K AL/K Ay/K Ay - AL /K Ag— Ay /K
0.5GPa 2.305 1.973 1.766 0.332 0.539
1.2GPa 1.896 1.715 1.528 0.181 0.368
2GPa 1.339 1.210 1.062 0.129 0.277
1 Ao _AL AO_AII 0.5
1 0.4} RTEELLR AT
A 0.3} rd ITLELE Yo A
‘A 5 ] .-....-lllllll
0.2 ‘,ll" 2.0GPa
0.1F
A v 2 OO_ L 1 L 1 L 1
0 1 2 3 4 5
A HIT
4 5K My
4 5K Ry Ry Ry= p 0T -p H


Absent Image
File: 0

Absent Image
File: 0


6 CrO, 3041
T /1o HT o 0T CrO, 0.5GPa
o H T H
1 “ orange peel
Ry= 1+Pmyexp AJT” - ANIT" -1 TMR 18
2 Cr0, R,
my H A Cr0, 1 2 Cr, O,
O A A/ H A 2 20 T102 21
Ry, P my Cr0,
AO 172 A/ 172
TMR
1.0 |
R
0.8 0.5GPa M
--------- 1.2 GPa
o6 4 L
% 2.0 GPa RM
0.4
Ry
0.2
0.0
I I I I I I 4.
0 1 2 3 4 5
HIT
CrO,
5 2
10K m Cr0, X
SEM CrO
5 10K 0.5GPa 1.2GPa 2GPa 2
2
m
CrO
CIOZ mz 2
3 m’
A
3 Ry A
A2 _opr2 1 A :
! A
AO 172 _ A/ 172
Ry 4 3
0.5GPa Ry 50% Ry
1 Schwarz K 1986 J. Phys. F Met. Phys. 16 1211 9 Manoharan S S Sahu R K Elefant D Schneider C M 2002 J.
2 Lewis SP Allen P B Sasaki T 1997 Phys. Rev. B 55 10253 Appl . Phys . 91 7923
3 Kamper K P Schmitt W Giintherodt G Gambino R J  Ruf R 1987 10 Dai J B Tang J K2001 Phys. Rev. B 63 054434
Phys . Rev. Letter 59 2788 11 Lotgering F K 1959 J. Inorg. Nucl. Chem. 9 113
4 Wiesendanger R Giintherodt H J  Giintherodt G~ Gambino R ] 12 Dai J B Tang J K2001 Phys. Rev. B 63 064410
Ruf R 1990 Phys. Rev. Letter 65 247 13 TInoue J Maekawa S 1996 Phys. Rev. B 53 R11927
5 Ilwang HJ Cheong S W 1997 Science 278 1607 14 Mitani S Takahashi S Takahashi K Yakushijl K Maekawa S
6 Julliere M 1975 Phys. Lette. A 54 225 Fujimouri H 1998 Phys. Rev. Lett. 81 2799
7 Coey J M D 1999 J. Appl. Phys. 85 5576 15  7ZhuT WangJ 1999 Phys. Rev. B 60 11918
8 Manoharan. S S Elefant D Reiss G Goodenough J B 1998 Appl . 16 JuS LiZY?2002 J. Appl. Phys. 92 5218
Phys . Lett. 72 984 17 XiL GeSH Yang XL LiCX2004 Acta Phys. Sin. 53260 in


Absent Image
File: 0


3042 55

Chinese 2004 53 19 Wang K'Y Spinu L. He ] Zhou W Wang W Tang J 2002 J.
260 Appl . Phys. 91 8204

18 DuJ Chen]J Guan XS Pan M H LongJ G Zhang W Lu M 20  Coey JM D Berkowitz A E Balcells L I Putris F F 1998 Phys .
Zhai HR Hu A 1999 Acta Phys . Sin. 48S S236 in Chinese Rev. Lett. 80 3815

21 Chen YJ YuX CaiTY and Li Z Y 2003 Materials Letters 58 262
1999 48S 8236

Influence of the compacting pressure on the transport properties of
CrO, at low temperatures ”

Nie Ying' > Sui Yu' ¥ Song Xiu-Dan' ~ Wang Xian-Jie'  Cheng Jin-Guang'  Qian Zheng-Nan'  Su Wen-Hui'
1 Center for Condensed Matter Science and Technology ~CCMST  Department of Physics
Harbin Institute of Technology ~Harbin 150080 China
2 Department of Basic Science Liaoning Technical University ~Fuxin 123000 China
Received 15 November 2005 revised manuscript received 10 January 2006

Abstract

The influence of pressure on the magnetotransport properties of CrO, samples at low temperatures has been studied in this
paper. The X-ray diffraction patterns of the samples show that the relative intensity of 110 peak increases with increasing
pressure which implies that pressure has the orientation effect on the CrO, needle-shaped nanoparticles. At low temperatures
the resistance and magnetoresistance of CrO, samples decrease with the increase of pressure. The experimental results suggest
that at low temperatures the conductance of the sample shows the typical characteristic of intergranular tunneling. A decreases
with increasing pressure and magnetic field and furthermore the range of change of A with the magnetic field is relatied to the
compacting pressure. The higher the compacting pressure the smaller the variation of A with the magnetic field. These changes

can be attributed to the adjustment of pressure on the intergranular tunnel barrier.
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