51 4 2002 4 Vol.51 No.4 April 2002
1000-3290/2002/51 04 /0913-04 ACTA PHYSICA SINICA (©2002 Chin. Phys. Soc.

1 1 2 2
! 430081
2 100080
2000 9 10 2000 9 25
X Gd, Cop7_ ,Mn, x=0—1 X
Th, Zn,, . Mn x T M,
o, Mn x=0.6

2:17
PACC 7530 7590

Gd,Cop;_ ,Mn, x =0—1

1.
R,Fe, 2.
Ga Al Si Gd,Coy_ ,Mn, x =0—1
R, Fe,
Gd Mn
R,Fe, '™° 5% 10%. 99.9%
. 3
3d 1050°C 7d
. 2 17 X
217 ’ Mn
Mn s
.Mn 5K
Mn
Mn 1T
2 17 ’ X
R,Co;_  Mn, x = 3.
0—5 .
Gd, Co;,_  Mn, Mn x=1 X Gd,Cop;_ ,Mn, x =0—1
. Th, Zn,, 10 R3m
Gd, Coy;_ , Mn, Mn .0 X a
Mn x . c V 1. 1

" 50071041



914 51
Mn Co 76 ¢
V. Mn . 74+
Gd,Coj,_, Mn, x = “r "
Tb.l) 70 N /I
0—1 5K oL 68f .
M-H™' H'=0 < 66[
M 1 2 R
El . \w 62 -
Gd,Co;;_ Mn, x =0—1 = 60 5
58 r
]14b MH 56 -
54 1 L 1 1 " 1 1 1
Mn x <2 M, 0.0 0.2 0.4 06 08 Lo
X
Mn Mn
Co 2 M, x
Mn x Mn x>
1215
2 Mn Co
1210F =
MH ]WS 1205 \
1200
M 1195
- ~
0.751 £ 1190 F
0. 750 [ 1185 F
0.749 | 1180
0.748 | s \
1170 F
§ 0. 747 | . , . . . .
N 0.0 0.2 04 06 08 10
0. 746 - /' x
0.745 -
0.744 3 T Mn x
O. 743 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0 Gd,Copy_ ,Mn, x =0—1
X
T > 300K
1 Vo Mo o« M*-T M =0
T.. 1.
1 GdyCopy_ ,Mn, a c¢ 14
M, T=5K Te H, T=300K
a/nm ¢/nm V/nm® Tc/K M,/1073 Am’g™! poH, /T
Gd, Coyy 0.8387 1.2206 0.7436 1210 55.80
Gd, Coyg.5Mng » 0.8389 1.2228 0.7452 1205 62.59 2.5
Gds Coyg.6 Mng 4 0.8396 1.2223 0.7461 1196 66.06 1.3
Gd, Coyg 4 Mng ¢ 0.8402 1.2217 0.7468 1186 68.10 0.8
Gdy Coyg o Mng g 0.8405 1.2239 0.7487 1178 70.21 2.7
Gd, Coig Mn 0.8411 1.2246 0.7503 172 72.33 3.0
3 Gd,Co;;_  Mn, x =0—1 Co Co-Co
T. Mn x 3 Co-Mn Mn-Mn Co-Co
T. Mn x T-T Gd-Co
T- R-T
T R-T Co- T, Mn x



163 in Chinese 1999 48

163

4 Mn Gd, Coy; 915
R 300K . M -M -H M -
©
S
Je x=1 M =0 o H, 1
<
& J@/ x=0.8 > oM,
5 ) Mn x 5
5 e x=0.6
N 2 roH, Mn x x =
™ g x=0.4
o = 0.6 Mn x
3 x=0.2
W
R -
N2 = x=0 ~
1 1 1 1 1 1 1 3 0 -
20 30 40 50 60 70 80 il
26/(%) _—
2.5
4 X =
N 2.0t
h:o
4 Gd,Cop;_ ,Mn, x =0—1 X
1.5
X . 4 x =
0 kO 001 Lo \_
X = O 2—1 . 0 0.5 L 1 L L L
0.2 0.4 0.6 0.8 1.0
001 hkQ x
Gd, Coy;_ , Mn,
Gd af 5 roH, Mn x T =300K
3d
3d ' Mn Gd,Co;;_,Mn, x =0—1
3d H, Mn x Mn
x=0
x=0.2—1.0 Mn x
Gd,Copy_, Mn, x = Mn
0—1 r=
1 Shen B G ChengZH Liang B Guo H Q and Zhang J X 1995 Ap- 6 Gao S X et al 1999 Acta. Phys. Sin. 48 1751 in Chinese
pl. Phys. Leww. 67 1621 1999 48 1751
2 Liang B Shen BG Wang F' W Zhao TY ChengZ H Zhang S 7 ChengZ H Shen B G Zhang ] X Liang B Guo H Q and Kro-
Y Gong H'Y and Zhan W S 1997 J. Appl. Phys. 82 3452 nmuller H 1997 Appl. Phys. Lewt . 70 3467
3 Zhang . G Zhang S 'Y and Zhang H W 1997 Acta Phys. Sin. 46 8 Wang Y G 1997 Ph. D. Thesis Hangzhou Zejiang University
2241 in Chinese 1997 46 1997
2241 9 Stayanarayana MV Fujii H and Wallace W E 1984 J. Magn .
4 Zhang SY Shen BG Li RW Liang B Zhang H W and Cheng Z Magn . Mater . 40 241
H 1998 Acta Phys. Sin. Over. Ed. 5354 10 Strnat K J 1988 Handbook of Magnetic Materials ed K H J Buschow
5 Zhang HW  Zhang S Y and Shen B G 1999 Acta. Phys. Sin. 48 4 131



916

51

Effect of slight Mn dopping on the structure and magnetic
properties of Gd,Co¢;_ ,Mn, compounds ™

Zhang Li-Gang'  Li Yun-Bao'  Zhang Shao-Ying®  Shen Bao-Gen®
' Departmont of Applied Physics University of Science and Technology of Wuhan ~ Wuhan 430081 China
State Key Laboratory for Magnetism — Institute of Physics — Chinese Academy of Sciences  Betjing 100080  China
Received 10 September 2001  revised manuscript received 25 September 2001

Abstract

The structure and magnetic properties of Gd, Coj;_ ,Mn, x =0—1 compounds with thombohedral Th,Zn;;-type structure
were studied by X-ray diffraction and magnetic measurement. The unit cell volume V and the saturation magnetization M, were
found to increase linearly while the Curie temperature T to decrease linearly with increasing Mn concentration. The magneto-

crystalline anisotropy field pq H, decreases first reaches a minimum at x =0.6 then increases with further increasing Mn con-

centration.
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