214 510 ¥ OE O IR Vol. 21, No. 10

1965 4 10 B ACTA PHYSICA SINICA Oct., 1965

&M RSN HIRRSE"

ka8 2
R
7 £

F R Fe s AR ARSRAATF R, THEL T & RIS SRR AR CIR BER L IR EE, SR T 3LIRI
ERIAHRYE R RIZEISR, HEXESRAF] FIHREGE 7T DI E R 2 A5 AN 2
Ve M.

ST 5 = —;- f 2 T 5 1) S e B A T R R R PR I R, TR IS S N B R T S B

KW, FERN—RRAE R R R B Gk R T, 3O T AR RE ik &
UER S) M—RR 5 8, FIHH T SRR G ILIRM R,

— . AT SRR AR e R
10 S R R i B — R S
O = —gu 2 BiSy — 2] 2] (i — DSisys (1.1)

Foeb s B MBS ERIERAE (¢, ', 2) L3R v i ERSR, B, RAHIE
SLABFRRABE) v AR, Tu(i — §) BXIRZHfE ok, & RAB a4 e m, A

I, —7)=T.AG—j—a), I.=1I,; (1.2)
FHdh a EARESEE KRIBIPLRZE,
1, ~=0;
Al) = {0, x 7= 0,
e R (L) RS 008 B RS A oKk L, T 2 TE 25 W v E bttt
s = UTSiU, (1.3)
ist;” iBZS;x ;«ngx
U=e ' e ' ¢ 1 (1.4)

SR ZOEZE WO TN (o7, o, &) BERRERERE A (a, B, v), FrLAZEH#E (1.3) Bh-E 40
&R, ’

Sf = > Doula, B, 7)Sy, (1.5)
Heh D, RIEZE IR, BT

* 1964 429 B 5 HUYH, 1965 42 6 A 8 HKIIEUH,



10 3 & BRI RE A 1777

@ (a: B,v)=
cosacosy — sinacosBsiny  —cosasiny — sinacosBcosy sin asin B
= sinacosy + cosacosBsiny —sinasiny + cosacosBcosy —cosasinpB |,

sin Bsin y sin Bcosy cosB |
F(L5) R as# A (L) T3
F == 28— N 3(S 1.2.D) s, (1.6)

ia P8
Hoef
BS= > D.ula, B, 7)B..

HERBREA (a, B, v), 18 D . #REKM

D 1D Do = I.A(r — 0), (1.7)
R D o A LA, FT LA Te BRI ARG B E
In — Iz In 113
121 Izz—‘Ir I23 =0, (1.8)
Iy Iy Iz — Iz

B I ST BRI R, BT I 508, AN, (¢, 5, 2/) BFRRIERMER S A BT
5 AR E «
D I1uD D=0, (rx0), (1.9)

F(L7RACLE) G , v TR B AR TR
& = — gu D BIS; — D [:SiShuu. (1.10)

FERE 5 B A B R R N 2 ek A8AR R, ST I B L B RS AP RIS R BcHs £ i T A
B, I. Z50iate Ak BAEE, d (1.9) ##15 (a, B, v), H4E T BRI RSB,
(1.10) X Eh4& R FPETEN, Hb—REOHRE R s 2e e e iriEft s B il
KA1 R,

I.,=1IA(p—v)+ 8, (1.11)
A =fE R 1,1, + 38; Ti= 1 EK# AR

3r . 2
a==—, PB=arcsin_[— = 0;
47 Vi3® 7

BRI R Bl A 1) Sl , SRl R BR X A 4%,
DA SRR — AR, SRR SRR R G BT, T EE R AR R IR G5, BN 2S
Ve 1. v ERRH HIEMIER, I THEER, B
L> L] > |5,
BT EEE (1.10) 24 kg, BriL, sk B2 M 895 A — g f sy B
7. WRIPEEERIE B M FEZCis R BFR R IR AR (0, o). R ERLIR
TR —K, B0 = IR B M BT 1) (FRELBT AR TR I M 86475, Bb Ak kR R v



1778 #p H 2 R 21 %4

BERFHRSRERITA o), WA TRR:

M= (%), {(o%)={(s") =0, (1.12)
SXAF B FERE 7] BT TH A 2. IEZE# SR S E.:
—ie(n.z s;)  6(ne 2 s;)
of = e T Sie L
n = — sin @i + cos ], } (1.13)
E 2 IETWHT,
= > %u(0, 9)si, (1.14)

cosOcosp cosfsingp —sinf'
A, ) =| —sing cos @ 0 )
sinOcosqp sinOsingp  cosl

(1. 14)ﬂ’];ﬁ§i’ﬁ%1’t7\(l 10) )&, FIAS3

G = — ~2—gu D Buot — D (465 6hea + Auoioiia +
i ia
+ A, 6F01a + A40{054a) T coc.,

+

ot =0"4+ 107, ¢~ =0 — ic?; (1.15)

i

Azy [I; + (I, — I,)sin? Bsin®? @ + (I3 — I}) cos? 01,

U

H

Ly
2
-—;— [Il 4+ = (I, — I7) (cos?Bsin’ ¢ + cos’ @) + — (I3 — I)sin? ]
%:( — 1) (coszﬂsin2 @ — cos’ ¢ + —-_—cosﬁsin(pcos qo) +
i
1.16
+‘4—(Ig“11>5in29=‘4§_3 ( )

A, = (I, — I)sinBcosOsin’ ¢ — (I3 — I,)sinOcosf +

- (Iz — I,)sinB@sin pcosp = A%,

m=2%@wm

W AR B, R TR A E B F = — % In Spe™P® KT J9MR/h, Bk M 847 R

FLf (0, @) i B B EE R RIE A E , BRI B TES =70 AT,
RE— BRI LUK G i (1.15) B R EImAE T RR R, R B R
FF Aoy:
Acp =y — (o), (Ac) =0, (L17)
REAR., v BHE P& Agy A H R HEE &R, FURKMERTH(L15) 5 KB
o
G =€, + 2&¢”, (1.18)
Oy =2 i i =2:MA,, — (guB. + 4Mzd,,)o} (119}



10 #4 & BRSEREGILRMZE 1779

G = — > [%’i (B.AG + ByAc]) + MA,.Act + A,,A0] Acf, +

+ AL AGTACT . + A AcTACTL. + A++Aa;*Aai++,J + c.c.. (1.20)

S fh Ac LRI, 5 €, A AT E BRI, BT £REAME, £ O AT
WETERT A, EHEERGEA L =1, RAR, MEKEERTE O, BB s 5
L, FBEBEE OF, Bk mBlny, X—RM TR BYCE LK GRS RS T HIE
REE,
Y | S T

BT SRASRE AR B FUSLIR SRR, U A N R B A T ik 1

(ot on()) = — i8¢ — ) {[af(&); 0n(z)]-),
0n(t") = (ea({)Non(d), n=0,1,---(25—1),

i —5; (@) | 0nl)) = i6(s — ) [ot; Om]-) +

+ (guB, + 4MzA4,. ) ot ()| 00 (")) F Agu(B, £ iB,){asi ()| 0n(+)) £

+ A D) {44,480t (D) A0 L)) — 44, LAasia(Dast ()] On()) —

— 4dzz{aoi ()0l ()| OL()) + Ailact(DActa () 0m(F)) +
+ Az (Aot () AcT:a(2) — 240] () AT (D) 0L()) —
— M2 A Aot (t) + 2Azc007.(2) + Az Acf (1) +
+ Az 8010 | 0RO, (2.2)
1E_ LA TR I , HI BT 70048 U B B
Loi D105,  Lof (Dofra@® [ 0m(1)),
BRI AE BT A, R EAERE] 2 f-—SER{EL, WSk soik g % A MM IR
Bk, EBRGCEEIT, REXT &€, WREAH, B &8, kit , Ak
CAOIIACHY N (2.3)
. PN (61 )kotal |02 (F)De; 15 m;
(O 02 = | T e 1
(2.4)FR 2 T4 Ve i B o5 ek vp AT IR B RO BIIRE B, MIBE B BE S B B )s , BE 2
A i 0 E 2, DI P BOARPE 2 T3 R 2L, FIAA&G(L12) 452
RO O AV R (GO IACH)
(ot (0)ota(®) [ Om(Z )0 = 0, (2.5)
{of (D)01:a(e) | O (1 ) = M{o11a(D) | O (#' DD = 0,
Br(2.5)CA(2.2), FXIRRAES (¢ — ) MEFEMZEN, WGBSR KR R EZED S
Bpra=1)
E{at| 00 = i ([of; 0n1-) * (guB. + 42MA,.) {of|On) F

(2.1)

(2.4)

F 4MA.- D, otal OR) F 4MAzz D (ofal OL). (2.6)



1780 & b2} L3 i 21 &

o k& A ASr S VRS B M 2R
(ot|Omy = —]1; S GE(E)eit-m (2.7)
k
WERA2.6))E T S

F:l: Fi
o R

Gi(E) == £+ <,
2 \E—Ex E+ Ex

(2.8)

Ey = {[guB, + Mz(d,y — dspi) > — 16M2 AT, A, vE}E,
Flf == iﬂi[gy,Bz =+ 4M2<Azz - A+—'}’k)] + 4ﬂ:FMzA:F?Yk3 }

— 1 ia‘k * . 1 + n
- E . o e -
Tk z < ¢ E a 27:<[ ;0 ] >>

FHoer By M B Bd9 RO, FEIR IR T RORTC B K R BE 1,
I FASCAR (3 TBrHR LR 05 5 , W SRASH 2 AL SR e M syl o 2.

(2.9)

§S=-r. M=_2 ,
2 4P,
8Py (2.10)
M= 17p2 —ap% + 1’

...............

dk Ey
— [guB, + 4M=z(A,, — A, _ J cth ==,
jEk geB; ( =Yk L
dk " Ey
Py = — E—W§ Fx AMz A%y cth 20

EARIR T, B RS R/, BABsE AL, MR UEET S,

=, 3 I A =

FEEGARIGE BRI On TN 06 = o, WIASBIE SR A RM
Xi(@) = Xelw) + iX5(w),

’ — T 2,2 =
x:b(w) F* gu'MP o — Eéﬁ (3.1)

i(w) = * Lf‘gz,uz [(1 + %’Z) 8(w F E,) — (1 - %Z) 8w+ Eo)];
FHorp

Ao = guB, + 4Mz(Azz - A+—)-
A 2.9 85—, (3.1 NI EBIIIRME 2

2 =Ey= {{ngz + 2M=z [(Iz — Il)<sin205in2 ® — -;—coszesinz @ — —;— cos? qo) +
2
+ (I; — I1>(c0520 — -—:%‘-sin2 0)]} — M2 {[(I, — I)(cos? Bsin? ¢ — cos’ @) +

+ (I; — I)sin? 012 + (I, — Iy)%*os® Bsin? 2¢}}§, (3.2)



10 #7 I & SRFEERAERNISREZE 1781

Y BB sk SRR @ FIA S B BISR, T SRR E M EBL A 6, @
S48 R, BB BERNTR

or __p(oy ~5(2) o, .5)

B (L15)RA LR 2
1
2

aB z [ aAzz z .z \ aA+— + -\ 6A++ + 4
_“—‘E;"“—‘didia"‘ i Cita) T T—F (0 Oi+a) T
gM =g T 2 | Ty (oiota)  ToE (o A T (ol

0A., :
+ %ﬁ‘<drdi+n>] + c.oc. = 0:

1 OB, [GA“ 6A+_ 6A++
[ ”M,____E: cicia) + d; ey + o‘o‘,_ +
2 £ O 2 Op (i ohs > Op { ire) O < va)

+ 9;% <o‘{'o‘f’+,>} +c.oc. =0,
ERPGEMT, FRMSENRPORGFAMESET M4 A LR REPHEr

@j\: E;Z,#—‘ﬂé, .tjiﬂgﬁ.f%j%%
gpn(B%cosOcos @ + BycosOsinp — Blsinf) +

4+ aM[(I, — I)sin* @ — (I3 — I;)}sin 20 = 0, (3.4)
gn(BYsinOcosp — BlsinfOsin @) + zM(Iz — I)sin?Osin 2¢p = 0,
WA A TFAER, B ERATRAF 0 = —, @ = 0, SUREMCREE MR « 4,

(3.2)F3 BRI R

Qo = 2Mz A/(I, — 1)1, — L), (3.5)
B DA, 24 4% 72 B SRS TR, D0 SRR R A, 3R B TR 3 4 1) S B SRk
T JUTR S R R S R AR 2 Ha /e sk B 2 R ASE R,
L A & s /M3 % (guB < Mz(I; — In)).
Boit e (3.4) ALk AR

9=%, @ =0,

RAG.2)E

Q(B)—Qﬂ[1+g“3 ( 11 >] (3.6)

4Mz N, — I3 I, — I,
Feeh
B% = (cosacosy — sinacosBsiny)B, +
+ (sinacosy + cosacosBsiny)By + sinBsinyB;,
R F R IR A A3 & (B, By, B.) ZEIMEMSE R, HARK SHE AA
3. Wk, FEHIEL% MG Q5 B, By, B: ghikAOPIER, AT 15300 E 2o B Rl o5 O
(a, B, v) BIRFHRFL
2. B A M FHEARGE (guB > M2(1, — 1)),
Hhg, .
0

z y

=2z  np=2x
cos 5 e 5o




1782 % H Z ## 21 &

FriAREAeEE B M iS5 1. B (3.2) Al AR ER th ki & &
Q(B) = guB +d, (3.7)

= 2Mz [(IZ — IQ(sinz Osin* @ — %—- cos? @sin’* p — —;—- cos? (p) +
+ (I3~ I‘)(coszﬁ — %sin2 0)]

AIRAESLLS IS A S RSN TSI SEIE 4, FIRLER, B o, 0 5548
TESL50 S5 PR R P BUAR F8 A 856 3R, . BB A 78 e Ak B 5 6.

TSR AR T 2e R R R A T L.

3. SN Uy « £k (BY = B, BY = B =0),

1 (3.4) 1%

0==, @=0,

>

2
E N AR B S 5 . B (3.2) Pl 4G

2(B) = \/[QIJB + 2MQ21, — I, — I;)1* — 2M*(I, — I3)%, (3.8)
“I
|

5

1 B« 5N QA B X RE
4. ST vy ER (B = B, BY = B} =0),

e (3.4) 15
gr 2 2zM (I, — I)
(3.9)
14 T
=1 B>BHH‘T: 9:7, (P:‘Z‘.

XA , Tl E S R K, REACSR BE AR vy P R 1 * SERRE N v RhiERk, 4 B i
KE| By B, BEACER BERY v £hh. B0)E BAOE— 8RB R E % M b mE, (3.9
A(3.2) 153

{{gp.B sin @ +2zM [—;— (I,—1;)+(1,—1I,) (% cos? @ — sin? qo)J }2 —_

1
— M1 = D)eos ¢ — (L — )1}, B < Bu; (3.10)

| 2
\/{EPB — 2zM [11“12_ —,])‘ (h"’h)]} - Mzzzcll"‘fa)z , B =By,

L(B) =




10 %3 7 & BRI Rz 1783

FEMEY B = By, i
2(By) =0, (3.11)
S BT ARGHIRE T & e gk,

n
o)
=L
L=l
o
B R
B 2
2 @il y 5 Q 71 BEYRRE
5. Wik Ey = Ehh (BY = B, B = By =0).
_ 2aM(I, — I3) guB —
W B <C Byy= ===l 232 g cosl = —=— @ = 0;
? en ’ 2eM (L — 1) (3.12)
% B = Bgh, 0=0, oIEE.

e M [ B e e » SERhEe = 28, FFE B = B i, MY = =hh. X B HIE®R
N, MAmEAZE, ¥H(3.12)RA3.2)F#H

112
{{g#B COS&"‘ 2z2M [‘3‘([3’—I1) COS2 0_-/];_(1—2"‘[1)’—%(13 — Il)J}

Q(B) = — ML — I5) cos? B + (I, — 12)12}‘5, B< By (3.13)

2
\/{g‘uB +22M {(13—11)—% (Iz—Il)]} —2M*(I,—I,)}, B = By;

2(By) =0, (3.14)
g
| 1=
L=
0,
A 8

By
3wy = £ Q F1 B HERE

DA EEEB iR A I, = 1 3% [, = I, NS Eah& A TP B2, st
B &5 BAL R 3k [ 5 TR P R4 IR S5 2R,

ATV 45 A B, A RAESCEe MR Q, F By, By f&, B kIR scHatE i =
26 AEHALSCIOELA R (Flhn BRI ILR), W RAE Sl M, ok, IR A IS 2



1784 #y HE 2 Eicd 21 &

LRI FI 2o/ kR 2 095%5R, P LR EPEFTHE L.

A A BRHCR G T VRSNV AH O SR W ) BB R MR G, TR RIS,
I IER fh, gt & TR, N RESRGE AT RA A TR R e B eG4 .
R 30 BB 4 ok & R AT TE A7 B9 SL RIS  ARFEIT SRAF R 56 R 20, SR AT DA LR ¥
2 R E R R G B BT T A A , 3K A0 ) TR SLIR R FE R R P s — T o5 k.

7 TR AR R B4R B TR R E TR R SR B A T £ RS0,
FEBGE A TR IR B BN R E.

z Z X #

[1] TIly ®y-uo, Tabmukos, C. B., Muknow, T., Acta Phys. Hung., 11 (1960), 323; 12 (1960), 35;
Iy ®y-wo, ®TT, 3 (1961), 476.
[2] 3y6apes, 1. H., Y®H, 71 (1960), 71.

[3]1 R. A. Tahirkheli, D. ter. Haar, Phys. Rev., 127 (1962), 88; Ta6mukos, C. B., 2MM, 16 (1963),
312.

[4] Ta6auxos, C. B., @TT, 2 (1960), 361.
[5] Boncorckuit, C. B., deppomarnurtnbiii pesosanc (1961).

THE RESONANT FREQUENCY OF THE ANISOTROPIC
FERROMAGNET

Suen SHIn

(Futan University)

ABSTRACT

The magnetization and the resonant frequency of the anisotropic ferromagnet are
calculated by means of rotation of the coordinate system. On the basis of the relations
between the resonant frequency and the tensor of the exchange interaction, which have
been obtained in this paper, the principal values of the exchange interaction and the direc-

tions of the principal axes of the exchange interaction may be determined by using the
experimental data of resonance.



