53 10 2004 10 Vol.53 No.10 October 2004
1000-3290/2004/53 10 /3535-05 ACTA PHYSICA SINICA (©2004 Chin. Phys. Soc.

0

%
1 2 3
! 100081
2 100080
3 224002
2003 10 17 2003 12 1
Safonov  Yamazaki J. MMM. 161 1996 275
Q
PACC 7530D 7650
1 13
Wy @ _
1—12
wl’
magnon
h!
hl. Q
P, Suhl ) 10 _
771(] Q
Safonov ~ Yamazaki
hcosw,t h -
hC// w, -
~w,/2 0 h!
h
h Va 2
. Zakharov S Suhl

1.02000-2



3536

53
Gk = CC_y 0‘1: = C:Cjk
10
Hlk = wsR" R N 2wb, by 1
R R+ 2 2wibi by No=5 le P +le, I’
+ >,'iG, Rb; b, — R bb_, 4 5
k
( d 15
+F R e + R + H,/k 1 {‘(@ + F) + (o, - “’R)}R
R" R b, b W =— >Go, + F 6
w, * bare” 1€ e
G, 4ot 2%0 =1 w, - 20, o
“2iN(GR +2>)S,0,) 7
Holh =2 >0 2T,b, bbb, v
kg (d ) T,
— +27%.|N, =1iGRs, +iG, R &
" Skqbkb_kb;qu dt k k k k k k
SR % pp ¥ -4 >SS, o0, —0.0, . 8
£2 MR R b, ;0 W 000 - 0,0
qu Skq 4_ TkR 6 7 8
- (%+27k)(|ck|2—|c_k|2)=0
4w )
14 dt+4yk k—lgkl = 0.
E—> -k k- 0 0
k- t>1/4y,
R}’k bk |Ck|:|C_k| Nkzldkl.
K 0,
_ i0, -2
i(%+F)R: R HIk 2 o = Nie' 6 7 8
| (= ) o -
1(& + }’k)bk = b, H/K . 3
=- >)'G,N,e% + F 9
q9€Q
—iw 12 D —iw t/2 . . . .
bi = e R = Re™ %@ - G (Re™ 4+ R %) - w, - 20,
[d - +4 >7'S,N,cos 0, -0, =0 10
ldt+F+w1’_w" R €0
d . T —i HF i
- i "Gchc_q+F 4 {5+2}’k—16k(1{e “ _ R"e%)
q
4>VS, Nysin 0, -0, t N, =0. 11
() (5 - el X -
5

=(iGR +2>) e, )es
q

— N, R *
Wp =wg + 2 L T, cpc,
q

@, =w, +4 >)T,N, + T," IR’
q

>YGN,—~ G- N
q

>VS,N,—~ S N
q

>VT,N,—~ T- N
q

N K
9 10 11



10 Q 3537
= -GN’ + F 12 Awyp =wp — @y 19
d D _-i0 D* 0 _ GZA -
—0 - G(Re™ + R*€") b owg
de S =0T 1 Al 20
- w, -2w, +4SN =0 13 . T
=5 72 A2
%N+2}’AAN 2 I + Awy
- ~2mhQVy 1YV, 21
_iNG(Re™ - R"€’) = 0. 14 QFS 5
wp = wp +2T" N hV, E/ﬁ 22
N + Awy
w, =w, +4TN + T, I R I*.
Vk
3 h = (ABRPin Q/CUPT/) 2
' =i 2nhwp/V ™ R+ R"
© . Pin QE
wg 12T Vi
Bz ~ 10—100
didr =0 16 17
Ro RO% 6ko Nko thZ: SN02+ Y, + 77m+77nl N, 2
0 w, = 23
in rd
2w, . 12 13 14 =ty |
. ) ~ 1 , 77111
il'+ Aw R, = - 7GNOC o+ F 15 77“1
hV,sin 0, — 0, = - SN, 16
hVicos Oy — O =7, + 7" + 7" N, 17
Awy )
sinfy =————— 18 5
JT® + A’ OR 30 ONocexp At
12— 14
15— 17
A+ I - iAoy 0 C iD
0 A+ T +iAw, c” -iD”
det . = 24
2D" 2D A+27 22T+ S
-2ic” 2iC - 25N, A
S2T+S No+ ¥e+ 7"
C Z%GNUGWO + 7711] N() 77in + 771(1 No — O 25
- . mV, =7, 23 25
D =- EGe'% + T"R,.
A=Re A +ilm 2 Im 2 R\ N 2
Re 2 >0 2"+ N
h({éﬂ h// ~ _ ZTS«N(Z) _ SNO 2 _ 77in + 77l-d N() 2
osc — in rd .
24 A=0 7+ Ny

27



3538 53
k= 7"+ 7" /[1S1~107Q
hle 2 &+ 0=0~ 2-9 10°
h Vi = 1 2 28
c + K 16 2
4> =2T/S + 1
in rd Q
k= 7"+ /1Sl Q. 4.
28 Q
hoolh, > 1 Suhl
16 17
S=T=2r -0.16 MHz - -
7,/2% =0.18MHz
w, /21 =9.45GHz Y
G’/ 2I'ITI =5 YIG 0.84 mm
1 Wang L 2000 Chin. Phys. 9 685 Chinese 2000 49 1586
2 Tan M Q Tao X M and Bao C N 2000 Chin. Phys. 9 55 9 Kalafati Y D and Safonov V L 1989 Sov. Phys. -JETP 68 1162
3 Hou BH XuYX HanSY YiS and Shen B G 1999 Acta Phys . 10 Safonov V L and Yamazaki H 1996 J. Magn. Magn. Mater 161
Sin. 48 527 in Chinese 275
1999 48 527 11 Li YY and Li G D 1962 Physics of Ferrites Beljing Science Press
4 XuY SuG Xue DS Zuo W and Li F S 2003 Acta Phys. Sin. Chap. 9 in Chinese 1962
521 in Chinese .
2003 521 12 Liao S B 1998 Ferrimagnetics Beijing Science Press Chap. 14 in
5 L’ vov V S 1994 Wave Turbulence under Parametric Excition Berlin Chinese
Springer-Verlag 13 ZakharovV E L' vov V S and Starobinets S S 1975 Sov. Phys.
6 Wang F Sun G Q Kong X M Shan L Jin X and Zhang H 2001 Usp. 17 896
Acta Phys. Sin. 50 1590 in Chinese 14 Bryant P H and Jeffries C D 1988 Phys. Riev. A 38 4223
2001 50 1590 15 Tulin V A 1979 Sov. J. Low Temp. Phys. 5 455
7 Guo Y Gu B L Yoshiyuki K 2000 Acta Phys. Sin. 49 1820 in 16 Yamazaki H Yunoki Y Mino M Mitsudo S Safonov V L 1992.
Chinese 2000 49 1820 J. Magn. Magn. Mater 104 — 107 1059
8 Gao Y Zhang Y M and Chen H 2000 Acta Phys. Sin. 49 1586 in 17 Shi Q 1998 Doctor Thesis Okayama University Japan



10 Q 3539

Effect of microwave cavity Q-value on the
threshold of instability and autooscilations ™
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Abstract
Based on the theory developed by Safonov and Yamazaki in nonlinear radiation damping of parametrically excited spin waves
J. MMM. 161 1996 275  we calculate the effect of microwave cavity ()-value on the threshold of instability and
autooscilations of microwave absorption considering both processes of nonlinear magnon-magnon interaction and magnon-photon

interaction. The result is basically consistent with experimental data.
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