54 10 2005 11 Vol.54 No.11 November 2005

1000-3290/2005/54 11 /5314-10 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.
*
;
110006
2005 2 28 2005 4 4
- Im>" "' k
-Im=""' k. kalm < 0.22

> ko= 2t

PACC 7136 7650 7255

1.
2. -
14
= A 7B 3 MnO; Heisenberg
A B A 15
4—6 . \ A A
B ’ H* = Z, —J(’Rz _Rl’|)Sl' Sy 1
double-exchange D-E <t >
78 <l l> R =R)+u R, =
Heisenberg R} +u, R) R
4o D-E o
e’ | ewenbere - JUR-R))  R-R
' Taylor u, - u,
HS — gS 4 HY 2
HS:—ZJ(‘R?—R(;’|)§1' §1’ 3
<l l>
Dai  Hwang g 2 |V](\8|)| u — u,
- <l l>
[ . 8/18] S, S, 4
. P + 1
s H =2[bgqbaq +§]hw”q
@
o 5
" 59471020 98014513

¥ E-mail ctm701212@126. com



11

5315

h 12 ]
u = Z(ZNTTKUJ q ) €, q exp 1q- Rl Ba q

q o

B, g =b;, —-q +5b, q 6
e, q w, q

Evy q =ho, q

=h v filmdp, q

c=12. 7

ox q eay q

q =V/A, -4,

g =A/V/A +1

g =1//A7+1 8
G @ =VA,+A,

q =004+ 1

q =1//A+1 9

A= 2y “lese gq.a csc q,a [ - cos g.a + cos q,a - Al

A, = 29 “lese gq.a cse q,a [ - cos q.a + cos qg,a + Al

Ay =2 +279-cos qa - cos ga —2ncos q.a cos q,a

A, = {[cos g.a - cos q,a 1° + 4772sin2 q.0 sin” q,a e

7= L% A
S
o S Qz oz 1 Q+Q- -G+
S S, = Si Sz+7(slsl'+szsl)
Dyson-Maleev D-M Spo= 28" 1 -

a = 1/N I/ZZeikR’ah a;, =
k
UN "> ™ a;. 6
k
3 4 a, aj
JIR “RY | =J, IVJ 161 |=1Y]a I

a

H® = - J,NZS* + D E, k aja, 10
k

Eo, k =2Z],S1-7,

Ve =27 Dexp ik 8 11
8
HY = > Myai,aB, q 12
kqo
M, = CO, k q . 13
Z=4

EmO k = 4-]0 S(/]m k

¢, k =2-cos ka - cos ka 14

h 12
= P \Y
c 25(2Nm) V] oa l 15
D kq :41{2 e, q- 6/|8 snk- &
v ‘/)PU q 0
-sink- 8+q & +sing- & }. 16
H=H,+H" 17
H, H0=HS+HP.
3.
Matsubara
491016 17
Gk oie, = S S 18
‘ " ien_EmO k
= -1
((/O . _
7 k 18" - ien + EmO k 19
: 2Ev0 q
9 i - 0 2 =12. 2
JG q 1o isn : - E%’GO q ’ O

15



5316 54

1

> kie, =- IQSM“;Z | Mk,p\z 7° q ie,, C° k + q ie, + ic,
+ 7" qie, T k + q ie, +ie, . 21
21
Ny(Evo g )= Ny(E k+q) Ny(Evo g)+ N(Ey k+g)+1
i, + Evy q - E k+¢q ie, + Epgo q + E k +q
_NR(Epgoq)—NB(Emok+q)} ”
ie, —Evy g +Eo k+q
|
N e
Sk ie, BB ERLN G retarted * 1
—Im> k = Hh/ 2t T 23
(k B, k) > =S 2n *Zﬂ' dg.dg, E, k = En k +ReS" ' k 24
- .
|
S k=5 dgdg, D N (Bro @)+ Ny(Eg K+ g ) 1]
x[6(E, k —Ewy q -E k+q)-0(E, k +Epg q +Eo k+gq)l
+ [Ny (Evo ¢ )= Ny(Eo k+q )] x[6(E, kK +Ew g —E, k+4q)
~-6(E, k -Epyq +E, k+q)]}. 25
|
1 7 b
Cl 4nalyS = ay h/filml 4], = a, rr M k
47,Slky = T, . 2% kalr < 0.22
7 9 13 16 26 .23 k
25 . k
0@ 0 4910
b 1 >
[:fo@[gx]dxzzilfxi/’g’xi| r M o
x, i=123 n gx =0 26 -
a b gx =0 . 15
S g« q 1 Ag,  IVJal m fi
k - 2 b
-Im>" "'k Ag, ) I M a,
Py Sty 5 MnO; 26 @ o O, O,
> a4 =0.38mm D =2J,5" = 1.65meVnni® ky 0, .
= 8.617385 73 x 10°meVK™ T, = 257.02K. 3 s ' M 7= flfi

T = 10K. ay a 7 T,



5317

11
©”
2 5 ]
3 <
>\ 2
S 5
E =
0.0 0.2 0.4 0.6 0.8 Lo
r M
kea/m
1 > rm ay 3 b rm 7
Ly =0.02 7=0.1 T, =257.02K T = 10K a L4y =0.05 ay =0.02 T, =257.02K T =10K 7
0.04 0.045 0.05 0.055 0.06 0.05 0.1 0.25 0.35 0.7
T . r : r 5.0 T T T T T
2.5 o ‘ T 45 L 4
—w—ay=0.015 4.0} —=—T=0.1K 1
v 2.0 —o—ay=0.02 1 —0—T=2.5K
S v 35T —a—7=50K I
X S 3.0p T4 I=10K .
< . < —v—T=25K
g ® 25} .
r | 1 2.0
o g
T L5
. Lo
0.5
0.0
0.0 0.2 0.4 0.6 0.8 ) 0.0
r
kea/m M r
23 rum a 4 3 rm T
.a; =0.05 =0.1 T, =257.02K T = 10K a; .a;=0.05 @ =0.02 =0.1 T, =257.02K T
0.015 0.02 0.03 0.035 0.04 0.1K 2.5K 5K 10K 25K
h . T =0K 6 7
n= Lol
4 > I' M :
4 9 10 4 9 10
4
_ 8 15 A I' X
5 s r M k
% I o kalm<0.22 .23
D D D k
8 A
6 7 s I M X a;



5318 54
D
10 L] T T T T
0.6 : . . : .
8 —w—7,=300K T
—5—Ty=257. 02K |
2 A T,=200K 0.5 W
§ 6 —o—Tu=150K .
@ —¥—Tp=100K v 0.4 . T .
3 ~
g 3 —-L 4
[g :5 0.3 —v»—T+L ;’ |
= 2 o
Lé 0.2 s
- 4
4
0.1F -
-,
0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
r M
kea/m
5 b rm T
a1 =0.05 0;=0.02 =0.1 T=10K T, 300K 7 . r'u

257.02K 200K 150K 100K

21 =0.05 a; =0.02 7=0.

T,=257.02K T=0.1K

2.0 . : " ;
1.8
1.6 90F ' ' i " v ]
o 14 L8} .
3 L2 —=—a;=0. 03
= L6 —a-a=0.04 1
; 1.0 Y 1.4} —a—a;=0. 05 4
g os 3 —2—a1=0. 06
W I L2 —y—a=0.065 ]
E 0.6 = o[ —v—ar0.07 ]
0.4 {q 0.8 4
0.2 E s .
0.0 0.4 .
0. 0.2 .
r 0. 0 promssomomsssmpes=s .
0.0 0.2 0.4 0.6 0.8 1.0
r X
kx
6 = r M a/
ca; =0.05 ¢;=0.02 7=0.1
8 A r x a
T, =257.02K T=10K
cay=0.02 y=0.1 T, =257.00K T =10K a
A r X o 0.03 0.04 0.05 0.06 0.065 0.07
Oy
10 A I x 13 14 15 A r
1=falfi 7
f 13 14
1
15
T =0K 1=l
11 A
4 - 4 10
12 A b r M

r X T,



11

5319

-ImE*D(k) /4TS

.a; =0.05 =0.1 T, =257.02K T = 10K a;
0.01 0.02 0.03 0.04 0.06 0.08 0.1

-ImX*D(k) /4TS

ka/m

0 A rx 7
L4y =0.05 ay =0.02 T, =257.02K T =10K 7
0.05 0.1 0.15 0.3 0.5

2.6 r r ' T :
2.4
2.2
2.0
o L8
<
L
g L2
Lo
Eos
0.6
0.4
0.2
0.0
0.
r
11 A I X T
a1 =0.05 ¢, =0.02 =0.1 T, =257.02K T

0.1K 2.5K 5K 10K 15K 20K 25K

18 . . : . .
16 v
L4  —=—T,=300K 1

. —0—Tn=265K

o L2r —a—7yp=257.02K ]

T 1 ofF  o-Tm=200k )

oy —¥— Tw=150K

g 08 .

N

E o 1
0.4 ]
0.2 .
0.0 .

0.0 0.2 0.4 0.6 0.8 1.0
r X
kxa/TE
2 A rx T,
.a1=0.05 ¢,=0.02 p=0.1 T=10K T, 300K

265K 257.02K 200K 150K

1.1 T T T T T
1.0
0.9
0.8
@
=5 0.7
I
g 0.6
z 0.5
W
é 0.4
' 0.3
0.2
0.1
0.0
0. .
r X
kwa/m
13 A I X

a1 =0.05 2, =0.02 7=0.1
T, =257.02K T=10K

28 1
26 1
24
22
20
18
16
14
12
10

-ImX*D(k) /4TS
CPOOPLPOOLPO0 RO

0.0 0.2 0.4 0.6 0.8 1.0
kea/m

.a;=0.05 ¢;=0.02 7=0.1
T, =257.02K T=0.1K



5320

54

-ImE*V(k) /4TS
(=} o O O SO O O O O =

o © = N W A U B N X © O

kwa/m

15 A I x
.a; =0.05 2, =0.02 7=0.3
T,=257.02K T=10K

ImZ*P(k) /4TS
[\

2. B
1. 1
1. 1
0. B
1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
X M
kya/m
6 7 X M a

.ay =0.02 n=0.1 T, =257.02K T = 10K q,
0.03 0.04 0.05 0.06 0.07

16 23 VA X M
k
VA Ok, <k ©u k tu
k,
rtlazk =k t,
k
16 VA X M a;

17 VA

@D
.18 Z X M 7=
Llf
f, .19
VA X M
v ]
S ]
=
>\ .
=
W ]
E ]
0.4 fomR . ) ) B
0.0 0.2 0.4 0.6 0.8 1.0
X M
kya/w
17 A X m a

.a; =0.05 =0.1 T, =257.02K T = 10K a,
0.015 0.02 0.03 0.035 0.04 0.05 0.06

2.2 T T T T T

ImE*V(k) /4TS

kya/m

18z X M 7
a1 =0.05 a; =0.02 T, =257.02K T=10K 7
0.01 0.05 0.1 0.2 0.3 0.5 0.7

20 Z X M T,
D
21 22 23 Z
X M 7



5321

11
2.0
200 22 23 s
21 23 7 L6
v 1.4
\o
3 12
= 1o
5 ' , ’ . ’ 3
W 0.8
k=
T 0.6
0.4
%6}
2 0.2
<+
= 0.0
= 0. .
g X M
N kyva/w
E
21 Z X
.21 =0.05 ¢, =0.02 7=0.1
T, =257.02K T=10K
0.
0.
19 Z XM T 0
a1 =0.05 ¢; =0.02 7=0.1 T, =257.02K T 0.
%0}
0.1K 2.5K 5K 10K 15K 25K 2 0.
I o
5.0 : : . : : =0
—8— T,=300K g o
4.5 F—0—T,=265K 1 2o
o —A— T,=257. 02K o
. ' —v— Tp=150K 0.
235 —o— Tw=100K - 0.
=t
< 0.
23 ) 0.
i 2 1 X M
£ kya/m
= 9. i
L 1 » X

4.

20 Z

XM T
.a;=0.05 ¢, =0.02 =0.1 T=10K T,
265K 257.02K 200K 150K 100K

1. kalm < 0.22

> r M A

300K

X

T, =257.02K T'=0.1K
k

a1 =0.05 a;=0.02 7=0.1



5322 54
3 VA X M
b r M
2 A I' X
g
=
g 4.
by
E 5. D
6. 0,
7. fa h n
fi
8 T,

23

0.3 T, = 257.02K T = 10K

Dai PC Hwang HY Fermandez-Baca] A Cheong S W Kloc C
Tomioka Y and Tokura Y 2000 Phys. Rev. B 61 9553
HwangH Y Dai P Cheong S W Aeppli G Tennant D A and
Mook H A 1998 Phys. Rev. Lett. 80 1316
Solovyev I V and Terakura K 1999 Phys. Rev. B 82 2959
Woods L M 2001 Phys. Rev. B 65 014409
Mahadevan P Solovyev I V and Terakura K 1999 Phys. Rev. B 60
11439
Hwang HY Cheong S W Radaeli P G Marezio M and Batlogg B
1995 Phys. Rev. Lett . 75 914
Xiao CT Han L A Xue DS Zhao JH Kunkel H and Williams
G 2003 Acta Phys. Sin. 52 1245 in Chinese

KunKel H Williams G 2003 52
1245
Duan P Tan GT Dai SY Chen Z H Zhou Y L and Lii H B 2003

10
11

12

13

14

15

16
17

Acta Phys. Sin. 522061 in Chinese
2003 52 2061

Saenger D U 1995 Phys. Rev. B 52 1025
Saenger D U 1994 Phys. Rev. B 49 12176
LiZD Liang J Q Li L and Liu W M 2004 Phys. Rev. E69
066611
Zenner C 1951 Phys. Rev. 82 403
Furukawa N 1996 J. Phys . Soc. Jpn .65 1174
Moriya T 1984 Progress in Physics .4 255 in Chinese
1984 4255
Cheng T M Xianyu Z Du A and Zou J D 2005 Acta Phys. Sin.54
2239 in Chinese 2005

54 2239
Raas C Buhler A and Uhrig G S 2001 Eur. Phys. J. B 21 369
Uhrig G S and Normand B 2001 Phys. Rev. B 63 134418



11 5323
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Abstract

A magnon-phonon interaction model is built in two-dimensional insulating ferromagnet. By using Matsubara Green function

theory we have studied the magnon damping — ImS* 'k  and calculated the magnon damping — Im=”* 'k curve on the

main symmetric point and line in the Brillouin zone for different parameters of the system. It is concluded that at the boundary of

Brillouin zone there is a strong magnon damping. But the magnon damping is very small on zones of small wave vectors and

magnon damping has maximal value at very low temperature. The influences of longitudinal phonon and transverse phonon on the

magnon damping are compared and the influences of the parameters are also illustrated. According to expression — ImS ™ !

= h/ 27 the magnon lifetime is discussed.
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