51 12 2002 12 Vol.51 No.12 December 2002
1000-3290/2002/51 12 /2846-03 ACTA PHYSICA SINICA (©2002 Chin. Phys. Soc.

225002
2002 4 25 2002 6 25
Er Gas O, 4.2K 001 100 110 111
PACC 7530G 7560E 7430C
H, Er* Hamiltonian H,
1 H,
Hy = - 2m  4meyr 2
H(: = EEAMT“?YM 0i ¢i 3
i kq
’ H, = L. +2S. H 4
12 M o M )
A, Y
Faraday FR ha u 0 K
> Guillot H '2
4.2—300K 3% 10°A~" la3d Fir ¢ D,
47tm Er;Gas Oy,
100 111 FR M [{C = ZAZO r2Y20 + A40 r4Y40 + Am T6Y60. 5
FR
M . I go,-|H0+HC+HCX|g0j—Eg(‘)\,-jH=O6
Zeeman
ErGaG Eft
- G
0—3 x 10°A™" 4mm ErGaG 'ﬁ=—/132g| L +2S. | g p, 7
4
ErGaG | 6 0,
g
“E_JKT “E KT
O, = € ¢ /Ee g, 8
2. ¢ .
ErGaG Ef*  Hamilionian °°
6
H=H,+H, + H,_ 1

" KJB140011 60072032 79970121



12

Ex, Ga; Op, 2847
40 . , . T r T . T - T . T
e .
- =R
T
//'/'
30 - s
- ) 25 .
2 i
o A
g 20 20 1 &
3
3
= 15 1
—— 2001
10 1 —— %7100
10 —=— 4110
5] - A111
| 0 : . . : .
0.0 0.5 L0 L5 20 25
0 . T r , : T r T . : : T
0 50 100 150 200 250 300
H/10°A- (47m)™*
1 T=4.2K M H 0—2.5x107/A 4mm ~!
3. 001 100 110 111
Er; Gas Oy, Erf*
EI_3+
0—3 x 10°/A 4mm "' 4.2K 1
Eé* 4"
4 7—9
Lsp 16 1 Er;Gas Oy,
- 24.36583cm ™. 5% 107/
Ay 7 =100em™" A, rf = —260cm™' Ay A 4mm !
r® =40cm™'. ErGaG 001 100
40 T T T T T T T 45 N T T T T T T T T T _'___,I
- - - ——— 1 -/—’-
35 —= 40 Pt
1 " 1 .
i L~
30 s 37 -
q -~
~ 30 :
T, 25 P Z
T g 25 7
=90 p
£ < 20 ./
S 154 N /
= 154 f
10 — 10
5 “ 5 -
O T T T T T T O T T T T T T T T T
0 50 100 150 200 250 300 0 50 100 150 200 250 300
H/10°A- (4nm)™* H/10%A- (4nm)™"
2 111 T=4.2K M H 3 100 T=4.2K M H



2848 51

1.3x10°/A 4mm ' 111 4 8 x 107/A-
4rm ! 111 100
. ) 7 x 10"/ A
100 111 4mem !
4 ) 2 111 110
111 4%x10°  1.25x10°/A 4mm .
3 100 ErGaG
8 x 10//A  4mm '
10—12
Er* e
2
x 10°—3 x 10°/A 4mm "' 6.221y.
1 Zhou J et al 1999 Acta Phys . Sin.. 48S 217 in Chinese 7 Wybourne G B 1962 J. Chem . Phys. 36 230
1999 48S 217 8 Laming R 1 Poole S B and Tarbox E J 1988 Opt . Lett . 13 1084
2 Feng Q Y et al 2000 Acta Phys . Sin. 49 152 in Chinese 9 Maeda Y 1992 J. Appl. Phys. 72 3835
2000 49 152 10 Guillot M Marchand A Tcheou ' Feldman P and Le Gall H 1981
3 Oppeneer ] M Sticht ] Maurer T and Kubler J 1992 Z. Phys. B Z . Phys. 44 41
88 309 11 Guillot M Tcheou F Marchand A and Feldman P 1980 C. R.
4 Guillot M Schmiedel T and Xu Y 1998 J. Appl . Phys . 83 6762 Acad . Sci.  Paris B 291 227
5 Zhang X Xu Y and Guillot M 1999 Eur. Phys. J. B9 187 12 Hock R Fuess H Vogt T and Bonnet M 1991 Z. Phys. B 82 283
6 Yang J H and Xu Y 1997 Acta Phys. Sin. 46 170 in Chinese
1997 46 170

The magnetocrystalline anisotropy of Er;GasOy,
under high magnetic field ”

Wang Wei Zhang Xi-Juan Yang Cui-Hong Cheng Hai-Ying
Department of Physics and Complexity Science Centre ~ Yangzhou University ~ Yangzhou 225002 China
Received 25 April 2002 revised manuscript received 25 June 2002

Abstract
Magnetization is calculated at 4.2 K under a high magnetic field using quantum theory when the magnetic field is applied
parallel to 001 100 110 and 111 directions. A strong anisotropy of magnetization is observed. At low temperature the

magnetization is a linear function of the magnetic field applied when the field is weak .
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