52 11 2003 11
1000-3290/2003/52 11 /2896-05

ACTA PHYSICA SINICA

Vol.52 No.1l November 2003
(©2003 Chin. Phys. Soc.

Landau- Lifshitz

Schridinger

Landau-Lifshitz
PACC 7530D 7540G 7530T 0340K

1.
1990  Kalinikos 'YIG
2—8 9—I1
9 12
. 1994 Nikitov * Bespyatykh °
Schrodinger
w _ 1 oM oM"
=2 %ok, A %
X X Xy z
Wﬂ(‘,.‘( Wﬂ(‘,.‘( = %av
1 oM\* oM\?
Wi =5l 5 ) + |3,

*
2 1
730000
730000
2003 3 18
Schridinger
Schrodinger
Schridinger
Schrodinger
(2M) ] |
+ aj oz
a; Q, Qj X y z
2.
z z
oxy
2 1 om)’
F = MOJdV[E al(g)
(2m) ’ (aﬂ)zl
+ a, ay + aj Dz
1,2
- 76’”‘2 - h’O m, 2
2
m=M/M, h,=H/M, M,
H - ﬁ’ni/z - h() m,

Landau- Lifshitz

19835050 10174027



11

2897

m = — Wy m X heﬂ 3
heﬁ F m
= > > >
V22a182+(1287y2+a382 4
h
1 OF
ha = M} dm
=Vm + Bm, + hy z. 5
5 3 Landau- Lifshitz
fs) ~ -
cui an:' =m, V’m, — V’m, + fm, + hy m, 6a
0
om, -~ -
wi 2o P+ P+ by m—m P, 6
0
m, m,<m,~my=1
m* = m, +im, 7
2 + 2 2
m;=m"m = m, + m. 8
VA
m2
m, = 1= m’+m ~1- 7 9
: 2
Landau-Lifshitz
i amx <72
w, Ot B+ hy -V My
:% m, V:m® + pmm’ - mY Vim, 10a
1 om, e
T B+ ho -V m,
= - % m, V?m’ + Bm.m’ - m’ V’m, . 10b
10a 10b m* =m, *im,
_i am <2 +
* e oL h-V"m
:% m* Vm’ + Bm* m’ - m’ V'm* 11

{1—>®

dm/di—0.

am+ £ _ i + amL
oz t §m” = - 2™ oz
i 2 (ami 7)
+omi |\t éEm 12
¥
J Bdz
£ == 13
as
0
as B.
12
4 12
12

m, = 2ﬁexp - & 1-2Cexp -26&

1 m, =1-

my
2
ay=a,=a;=a 11 12
4
ap #a; #as
0. 20 B
0. 15 J
SR
% 0.101
0. 05
0.00 T T T
-5 -4 -3 -2 -1 0
z/um
1 z A=
0.2 &= -10%m
12 11



52

2898
19
+ + Az _ 2 22z 2
m* =A% " 1~ [A["Be _i%+%a—§+\a\2a=0. 22
xexp =1 wt — kax — ky 14 T oA
w k, k |A* |
W " a AT =sech A expi — T + ¢ 23
12 o A=
A=—E+lAI>1-2B &, 5 VAo A0 A
14 11 15
w, = h() + ﬂ + alki + azki, Wy — a352w0 5.2.
_%\A\zﬂ+alki+a2k§, @, 16
w-wk k [A> A=0. 24
Ax yt
16 a, a, as
k, k, 0 = ko ko O + x, &, 0
Ky Ky<<k.r0 k}O' (] kxO k}()
5- @ — W)
_:9 , __.90 , __.0
=iy, k=-ig, k=-ig
5.1
. oA ( oA %)
. 18t+1 Vs ax“}w dy
2 2
z +(01187f21+0(287f21)+7|/“214=0 25
ox oy
9A 24
at<<\w,A\ ‘az‘<<\kA| 17  ow _, \
Vg = ok = 2wy ky
W) v k).()
. . . 26a
m* =A% ztexp xiawt-kx-ky 18 - [s19) - a,wy kg
2y ak ¥
11 v,
QoA oA
w al + a3 azz aw
2 v = 2 :
|A2|A0(1ki+0(2k§+18 = 0. 19 laA foho
1 2
A/ =0 A=Agexp id t A, =5 @ B+ arki + ki 26b
19 Ve Uy x oy Y
A = Agexp —i B+ a/kl + ayks 1 Ay Pawgt/2 . 15
20
19
a = AlA, 2la T=1ty/2
T = wot by + ki + B 1Ay 1772 21b X = x-uv,t v 720
A= zlA Y e B+ k) + B Mday 2lc Y= y—uw,t +/ 72a,



11

2899

14
DA FA P4

— [ 2 —_—
iST gty v2lAlPa =02

15 16

y=1X+sY -Vl {=aX+ Y+ WT
A=u y exp il 15

AXYT :i@sech[ | 5 X +sY VT + C
r+s

(Vv §V sV :
xexp[1(5+r2872))(—1 B Y+1WI']

2 2
+ S r +s

28

p=r+s -V rs VvV W
13

~
1l

20

a T=5.0

1A X Y I?

Akhiezer

Landau-Lifshitz

1 Kalinikos B A Kovshikov N G and Slavin A N 1990 Phys. Rev. B
42 8658

2 Boardman A D Nikitov S A and Waby N A 1993 Phys. Rev. B 48
13602

b T=20
XY r=2 s=3 V=3.55
z Schrodinger

Schrodinger

Schrodinger

Schrodinger

3 Wesselinowa ] M et al 1998 Phys. Rev. B 57 6508
4 Nikitov S A and Wallis R F 1994 Phys. Rev. B 50 998
5 Bespyatykh Yu I et al 1994 Phys. Rev. B 50 13435
6 Boardman A D et al 1998 Phys. Rev. B 57 10667


Absent Image
File: 0


2900

52

10
11
12

Wu Z et al 2002 Acta Phys. Sin. 51 1612 in Chinese

2002 51 1612
Shi Q F and Yan X Q 2003 Acta Phys. Sin. 52 225 in Chinese
2003 52225

Zhang H'Y et al 1998 J. Appl. Phys. 84 3766
Nash J M et al 1998 J. Appl. Phys. 83 2689
Chen M et al 1993 Phys. Rev. Lett. 70 1707

Bespyatykh Yu I Dikshtein I E and Nikitov S A 1994 Phys. Lett .

15
16

A 184 198

Akhiezer A1 Bar’ yakhtar V G and Pletminskii S V 1968 Spin Wav-
es Amsterdam North-Holland

Liao S B 1988 Feromagnetics Beijing Science Press pl90 in Chi-
nese 1988 190

Xu Y et al 2001 Phys. Ser. 64 92

Xu Y et al 2002 Nucl. Phys. Rev. 1947 in Chinese

2002 19 47

Nonlinear surface spin waves on ferromagnetic media with
inhomogeneous exchange anisotropy *

Xu Yan' 2
Key Laboratory for Magnetism and Magnetic Materials
2 Institute of Modern Physics

1

Xue De-Sheng'

Zuo Wei®
Ministry of Education of China  Lanzhou University
Chinese Academy of Sciences

Li Fa-Shen'
Lanzhou
730000 China

730000 China
Lanzhou

Received 25 September 2002  revised manuscript received 18 March 2003

Abstract

The theory of nonlinear surface spin waves in pure-exchange semi-infinite ferromagnetic media with inhomogeneous exchange

anisotropy has been considered by using the Landau-Lifshitz equation. For partly pinned pure-exchange ferromagnet the boun-

dary condition for magnatization of this system is derived and the nonlinear dispersion relation for these waves is obtained. The

one-dimensional stationary wave along the z-direction and two-dimensional 2D

travelling wave in the oxy plane nonlinear

Schrodinger equations which are satisfied by the spin-wave envelope amplitude of the magnetization are derived. It is shown that

the amplitude of the magnetization is determined by the 2D nonlinear Schridinger equation. From this we predict that the non-

linear excitation on the surface of magnetic materials should be of 2D soliton form. For weakly nonlinear spin waves the possibi-

lity of soliton formation on the basis of 2D nonlinear Schridinger equation has been discussed in detail .
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