55 2 2006 2
1000-3290/2006/55 02 /0849-05

ACTA PHYSICA SINICA

Vol.55 No.2 February 2006
©2006 Chin. Phys. Soc.

Fe

Al

Sr, FeMoO,

Garcia-

*
1 1 1 1 1 1
|:|1 1 1 124
1 150001
2 110015
2005 4 27 2005 6 24
Sr, Fe,_ . Al,L MoOy 0<x<0.30 X
AP* Sr, FeMoO, .5K
Al Fe .
Al Fe Al
Fe—0O—Fe Sr, FeMoOg Fe
AP Mo—O0—Al—O—Mo Mo—O—Fe
x=0.15
Sr, FeMoO,
PACC 7530V 7550G 6170T
’ SFMO
1.
Hernandezs Yuan
A, B" B” O Sr, FeMoOj SFMO
SFMO 1o
', SFMO Fe'* S =5/ SFMO
2 Mo * S=1/2 B B Sy Mo 1012 13 Fe
SFMO Rao Fe Mn Cr V
4y SFMO 116
4y Sr, FeMoO, Fe/Mo CrV SFMO Mn
= Fe Mo
Mo Fe . Goodenough Fe/Mo SFMO Al
anti-phase Fe'
boundary TEM SFMO  Fe
% Tomioka
* 10304004 HIT.2002.46

F .E-mail suiyu@hit. edu. cn



55

850
) x=0.15
=) I
2 =~ 8 S =
g — ~ ~ =4 —~
Sr,Fe, , AlLMoO, x =0.0 0.05 0.10 E sts 2 - & 8
E P -~ = = —~ <
~ =5 e o S
0.15 0.30 8 | = g 38 8 3
17 i X % g s 28 % 5 L z2
XRD Bede DX S ST A
[ | 11 1 N1 11 1 m
Cu Ka |
Fullprof XRD Rietveld 15 20 15 50 75
1819 20/()
Quantum Design
PPMS 1 x=0.15 XRD
0.06
O, A 112
= —
3. = .05} © \o 1y
I AN
Chmaissem I 4/m § 004t 110 L
= B Q
14/ XRD 2 o.03f
m S 0.03 \A / N
1 x=0.15 XRD . ‘ . . ' ' ' 8
Rietveld 0.0 0.1 0.2 0.3
X
R, R, 85% 9.7%. 2 71101 /1200 +1 112 x
Al SFMO
Al
3.2
HITACI S-4700 ﬂ _'_MS(?XP) . 148
\ _D_Ms(flt)z
Al Al AN o Ms(fit), lie
2.8} =0 L *
\\D\ =
0.5—1 Al S I \O“‘O .- IV
S5—1pm 3 - 2
= gl > \9 =
- 4.2
v Al SFMO . S/ \
Fe 2.0f , . ) , ° q4.0
0.0 0.1 0.2 0.3
. X
p=100% x B" Fe Al / B' Fe Al
+B" Fe Al SFMO : * e
. M, fit, M, fii, Fe
.2 XRD e x
p
I 101 / I 200 + My Al x
1112 *"% 1-p SFMO 3.08 1y 1
1101 /1 200 +1 112 . Al 3.10py 87 %
0 30% p 11.5% 8% 4y Fe/
Al SFMO Mo b M, Al
AP?

3 SpFe,_, Al MoO, 5K



Al—0O—DMo

2 Fe Al St, FeMoO, 851
Fe'* SFMO ~ Mo™*
1y Fe'* Spy Sr, Fe, _, I-u e
Al, MoOq Fe My, Lkt --""*u
Myp= Me+1/1-x . 3 My, Bog
Al 30% Al L i
My, Fe'* Spp . AP _
Fe'* =} oL 7 : _.,
SFMO e
SFMO Fe/Mo ! 1 e R C
Fe—O—TFe Mo—O0—Mo
. Fe—O—Fe Fe'* 4 SK x=0.15
Mo—O—Mo  Mo’* a x
Mo
a SFMO M H IMg= 1-a 1
My= 4-10p sy » —exp — H/Hy + atanh BH/T
. Fe Al
Sr, Fe, _, Al, MoOy Mg
= 4-10p -x 5-10p 5-10p 5 HSB Ms A
Al SFMO 3 '
. 4 a
Mo Al . Al
SrMoO,  SrFeO, Vgt Al M
7 SFMO My= 4 Fo O—Te
-8p up- Monte Carlo o Fo—
z Balcells z O—Fe
Al Fe Mo—O0— Fe Al Fe
Al—0O—Mo Sr, Fe, _, Fe—O—TFe
Al, MoOq My= 4-8p - Fe'*
x 4-9p py 4-9p Al Fe
SFMO 3
Al SFMO 5T
Mo—O—AIl—0—Mo
Fe—0—Mo s 5
™ M T =MO0O 1-AT" A=b
4 5K x=0.15 x wky/] " b J .5
Al A
1T J Al
SFMO Fe—0—Mo
Fe—O0—Fe Mo—O—Al—0—Mo Fe—0—Mo
Mo—0O—Mo Mo—O—



852

55
04 SFMO 0.2T
x=0. 30 —O0— Mexp 0.5T 6 b
M x x 0.15
5 2.2
< 10 . x=0.15
$ 2 ,/
S 2.0 ¢ .
§ T8 a
= 3 e 5b
18_”./ MR 5T - MR
. 0.0 I 0.1 . f).Z ().3I ‘ O.ST /MR ST Al
0 25 50 e 75 100 125 SI‘2 Fe, ) xAlz MOOG
5—300K
5 x=0.30 ST Moy 7 Al
Mg, A «x 1
25 Y Mo—O—Al—0—Mo
20 F (a) A/‘/mT
L Fe—0O—Mo
= 19 A 0.10T
& 0
| A
= 10 /D——DAT
[ o™ — " Al
o
Fe/Mo
80 —k o—® 5.00T {5g
oﬁ% ; Fe/Mo
70} — : =
AT £ Y Al
sol / & 1.00T S
SIS e {8 2
= 501 —_ * & x=0.15
0.50T =
* A A 144
0 o7 s E
® 1° <
30 =
Y M 4.
0.0 0.1 0.2 0.3 %~
* SFMO  Fe AP*
Mo—O—Al—0—DMo
6 5K x
6 5K x Al
MR T" H =100% x o T Fe—O—TFe
0O -pTH /pTH oTO e T H Fe
H Al
1 Kobayashi K1 Kimura T Sawada H Terakura K Tokura Y 1998 4 WangJH YuZ LiuGQ DuY W 2004 Chin. Phys. 13 90

Nature TLondon 395 677

2 Balcells . Navarro J] Bibes M Roig A Martine B Fontcuberta J

2001 Appl. Phys. Lett. 78 781

3 Sakuma H Taniyama T Kitamoto Y Yamazaki Y 2003 J. Appl.

Phys . 93 2816

Goodenough J B Dass R 12000 Int. J. Inorg. Mater. 23
6 Lindén J Karppinen M Shimada T Yasukawa Y Yamauchi H

2003 Phys. Rev. B 68 174415

7 Navarro ] Balcells L Sandiumenge I Bibes M Roig A Martinez
B Fontcuberta J 2001 J. Phys. Condens. Matter 13 8481



2 Fe Al Sr, FeMoO, 853

Fang T T 2005 Phys. Rev. B 71 064401 W Liang J K 2004 Phys. B 344 21
9 Tomioka Y Okuda T. Okimoto Y Kumai R Kobayashi K I 16 ZhangQ Rao GH Feng XM Liu GY Xiao Y G Zhang Y
Tokura Y 2000 Phys. Rev. B 61 422 Liang J K 2005 Solid State Commun . 133 223
10 Garcfa-Herndndezs M Martinez J L Martinez-Lope M J  Casais M 17 SuiY Wang XJ QianZ N ChengJ G LiuZ G Miao J P Li
T Alonso J A 2001 Phys. Rev. Lett. 86 2443 Y SuWH OngCK2004 Appl. Phys. Lett. 85269
11 Yuan CL WangSG SongWH YuT DaiJM YeSL SunY 18  Rietveld H M 1967 Acta Crystallogr 22 151
P 1999 Appl. Phys. Lett. 75 3853 19 Wiles DB Young R A 1981 J. Appli Cryst. 14 149
12 YuRC ZhaoP LiYF LiuZ X LiuJ Jin CQ 2004 Phys. 20  Chmaissem O Kurk R Dabrowski B Brown D E  Xiong X
Rev. B 69 214405 Kolesnik S Jorgensen J] D Kimball C W 2000 Phys. Rev. B 62
13 WangJH ZhuH Han HM Ni G Zhong W DuY W 2001 Acta 14197
Phys. Sin. 50 540 in Chinese 21 Douvalis A P Venkatesan M Coey J M D Grafoute M Greneche J
2001 50 540 M Suryanarayanan R 2002 J. Phys. Condens. Matter 14 12611
14 FengXM RaoGH LiuGY YangHF Liu WF Ouyang Z 22 Ogale A S Ogale S B Ramesh R Venkatesan T 1999 Appl.
W Yang LT LuZ X YuRC Jin CQ Liang J K 2002 J. Phys . Lett. 75 537
Phys . Condens . Matter 14 12503 23 Rubinstein M Harris V.G Dass BN Koon N C 1994 Phys. Rev.
15 Feng XM RaoGH LuGY YangHF Liu WF Ouyang Z B 50 12550

Influence of doping Al at Fe site on the magnetic structure and
magnetotransport properties of Sr,FeMoOg *

Wang Xian-Jie'  Sui Yu' Qian Zheng-Nan' Liu Zhi-Guo' Miao Ji-Peng'  Huang Xi-Qiang'
Lii Zhe' Zhu Rui-Bin'  Cheng Jin-Guang'  Su Wen-Hui' *
1 Center for Condensed Matter Science and Technology ~CCMST  Department of Applied Physics
Harbin Institute of Technology 150001  Harbin ~ China
2 International Center for Materials Physics ~ Chinese Academy of Sciences ~ Shenyang 110015  China
Received 27 April 2005 revised manuscript received 24 June 2005

Abstract

Double perovskite Sr, FeMoOg with Al doping at Fe site up to 30% were prepared by traditional solid-state reaction. The
degree of the cation ordering of Sr, FeMoOy increases with Al doping obviously as shown by the refinement of room-temperature X-
ray diffraction. The saturated magnetic moment per formula unit of these compounds decreases gradually with increasing Al
concentration but the magnetic moment per Fe ion increases markedly which is consistent with the improvement of cation
ordering. Basing on the analysis of magnetic structure with Al doping doping of Al will lead to the formation of non-magnetic
coupled Mo—0O—Al—0—DMo chains which can divide the large Mo—O—Fe ferrimagnetic region into smaller patches and
enhance the low field magnetoresistance. The formation of Fe—0O—Fe antiphase boundaries are suppressed by the doping Al due
to the improvement of the cation ordering and the high field magnetoresistance that roots in spin-dependent scattering at the

antiphase boundaries is reduced. Therefore the total magnetoresistance reaches a maximum value at x =0.15.
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