53 11 2004 11
1000-3290/2004/53 11 /3916-04

Vol.53 No.l1l November 2004

ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.

7 3-

1 1 2
! 100081
2 510090
2004 2 25 2004 3 23
3.
3- 4-
PACC 7530D 7540G
1. 3.
7
e >0 H’ k, +
- ky+ ky =0 De ky ko ky =g 4 +
&, #0 M)’ ki +k, -k =0
3. 4 ANe k, k, k; =¢ + & —ek3;é0.
H® =H’ +H,’
H> = H’ + H’ “ "
HY = D) [V ki ky Ky bf by bi +H.c.] 3- H?
kl kZ k3 ‘
4-
x Ak + k, + k4 1
H = ) [V, ki ky ks bp b by, + H.c.] 7.
kl kZ k3 »
x Ak + k, - k4 2 5
Ak Kronecker
k-0 Ak =0 A0 =1. A
# H = Zekbzbk
1 2 [
+ D) [ ki ky ks by bi by +H.c.]
5 kl k2 k3
H? 6 x A k, +k, + Kk,
H* + D) [ ki ko ks bi by b +H.c.]
kl k2 k3
x Ak + k, - kj
3 4
H : +% D) @k ky ks kg bi bi by by,
k] k2 k3 k4
xA k, +k, - k; -k, 3



11 "3 3917
1 2 3- .
H b,tl b,%bZ2 bk4 = b,tl b,tz bk% bk4 + b,t] bk4A k, - k,
8
H O =c"He™ 4
R"=-R ¢
b b7 b b b b7 b b
4 - . -
™ ™ " e
di~0 = RHO 5 n,+m +n, +m, -2
HO =H ] 4 ny+n, -1 m,
H 0 +m, -1 . n,=m, =1
0 ny m,
R HO R
4 xb* b7b b+ H.c.
H 0
7o R, b b* b b -H.c.
6: R . 6 “
"3- HY
910 1
Rl = Z [R1 q, 49, 4; 0 b;]b;zb;3 —H.C.]
1 9 9%
3. XA g+ ¢+ q; 7
1 2 3 e e .
) [Ri 4 @ g5 0 bj by by —H.c. ebiby]
[Rl q9 9. q; 0 b;lbzzb% - H.c.
o :Zekabk v, k, k, ky 0 b,ﬁl b,ﬁzb,t3 +H.C.]
¢ 5
+ [V, k, k, ky 0 b; bi b; _
k]%)k3 1 Ky Ry Rj ky Vky Ok, %Wl k, k, k, 0
+H.clA ki +k, + ks == o+ te R k, k, k,
+ > LW,k ky kg 0 by b) by R
WK K e %@] ko ky, ky 0
+H.clA ki +k, - ks - 2R k k, -k -k,
s (8 Kk ks Ky 0 « T ks ke — ki -k O
2kl k2 k3 k4 .
R -2R, k; ky - k; -k,
+€Dzk1k2k3k45) ><{I’,k1k2 -k -k, 0. 8
x bi bi by by Ak + ks — ks — Ky ¥, 0=0 =¥, ® 0=0 =
6 v, 0=1 =0
5 Y49 9 q;
R q, 9, ¢ = € * €0, + g, 9
6 €k>>ﬁ’1>>€~D/ (f’l k1 kz k4 k4 1
2. ==Y kl kz _kl —kz ‘Fl* k3 k4 —k3 —k4



3918 53
1 N 1 /2 4-
X ~
€kl + e"2 + E’kl’kz €k3 + e"4 + e”‘3”‘4 ) kl k2 k3 k4 12 + @1 kl k2 k3 k4 1
10 + D, k, k, ky k, 1
10 1 13 ” 3_ 12
4- 2
13 113_ 4.
Rz = 2 [Rz q: 9> 43 b;] b§2 bq3 - H-C-]
i 9%
xA g+ ¢~ q; “ "3
4-
H/’
- Y, 4 9 q;
R, 9. ¢, g5 = e +e —e¢ !
9 k5 13 1 a
“ "3 4- ki+k,+k;=0
N Ae k|, k, k, =& + &, + & #0.
D, ky ky ki k, 1 p "
=V, k, k, k, + k, ¥, k; k, k; + k, 3. H
X +
€k, t Ck, — &k 1k, €k, t Ck, — Ehyik, 4 1 b
W,k ke -k k, Uk ky -k, K,
e, + €, — €, &k, *+ Sk, —
W,k ks -k, ks U Kk, k, -k,
1 N 1
Wk k- k, kW k, Kk, -k, K, "1’\/"3'
( ! N ! ) )
X €k, T €k, — &k, Ek, t Ekk, — & | \
11 k; A
e>YV’' /Ae.
3 “ ” 4_ 1 4-
1 XuY XueDS ZuoW and Li F S 2003 Acta Phys. Sin. 52 2896 3 WuZ Wang Q Zhou JM Li C F and Shi J L. 2002 Acta Phys .
in Chinese 2003 Sin. 51 1612 in Chinese
52 2896 2002 51 1612
2 Liu G Q et al 1998 Acta Phys. Sin. 47997 in Chinese 4 Rado G T and Suhl H 1963 Magnetism V.1 Magnetic Ions in

1998 47 997

Insulators Their Interactions Resonances

and Optical Properties

New



11 “ "3 3919

York Academic pl68 8 Wagner M 1986 Unitary Transformations in Solid State Physics in
5 Sparks M Loudon R and Kittel C 1961 Phys. Rev. 122 791 Modern Problems in Condensed Matter Sciences vol 15 eds V M
6 Majlis N 2000 The Quantum Theory of Magnetism Singapore World Agranovich and A A Maradudin Amsterdam North-Holland
Scientific 9 Safonov V L 1983 Phys. Lett. A 97 164
7 Ye H Q 1991 Structure and Characteristic of Material Interface 10 Safonov V L and Farzetdinova R M 1991 J. Magn . Magn . Mater .
Beijing Science Press chap 5 in Chinese 1991 98 1235

11 Safonov V L 1992 Phys . State Solidi b 174 223

Effectivity of Hamiltonian terms of° forbidden” 3-magnon interaction

Shi Qing-Fan' Li Liang-Sheng' Zhang Mei®

' School of Science  Beijing Institute of Technology ~Beijing 100081  China

2 School of Computers Guangdong Institute of Technology ~Guangzhou 510090  China

Received 25 February 2004  revised manuscript received 23 March 2004

Abstract
Analyzing the effectivity of forbidden” 3-magnon processes locally excitated in magneto-ordered crystals we successfully

constructed the corresponding effective 4-magnon interaction terms by the unitary transformations .
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