B3 B0 ¥ B ¥ W® vol. 31, No. 10

1982 #£ 10 B . ACTA PHYSICA SINICA Oct., 1982

Tk £ RENF, B9 B e

A
(B A R)
198245 1 A 13 A E]

2 =
© M RIERIZEHAQ Bogoliubov TR NMBMA LMW REIR RONF, FYRFERE, £
A Brillovin XhRE] T HEFEORTER, H 5P TEHERBOXRERETHR,

DIBTR & 1R % fETHE SRR RIR SRR RO FRRY , #PZE Heisenberg MBS IEHEIA
EFESE AR boson R, B0 Dyson™ X Tk K Harris AV FREMKN TIE.
ERERIMEE A BT IC RS S TrEsen®, MU ERR ESHETERSEN
EFRENE, BB R SEEA LA, RTTN T, BTS2 R a E /L
HatE, B|AE R boon FHRELWBREEN, Ei—BEXRIEINHRES
ME BRI Heisenberg @1 RRTTIRW Sk B R B FEB W, 40 Glasser §I Milford™
%t FeOp DLJ Chinn % AW % RbNiF, (ITHE, (BEXEGRMER—S BT ik
& TS A B R B e,

AR B R A W T 4R RONIF; 5| A B VER M boson FiR, BHE
A Brillouin X U BEBEHE > %1110 RONIF, MUEMERRTX Raman BHEYREES
LR A S RO R b VAT v 4

RbNiF, ZEHETFHANMEH, B Db, S MERHB&EANDFREN RN, B
IR Nitt BFSBRTFAMRENHAE L,IE% A B, By, Ay, By, By, Née 8
B Ty = 133K DIF RbNiF, %W kRFEMBENRK, X FR AR Nt B EARE
17, P97 B AL Ry Nit™ BB EAR AT, (A R B AL E ER SBAT. AT DB e
# Nit*(A)—F—Ni**(B) M Nit*(B)—F—Ni**(B) W ¥alE 5 BITIE Jan
Al Joe. PEARREBLEIILICHR [6]. AnSCARI6IMHFTA » i B ol 2 VR A E AR FI A& 10
SMERE., BHIERSEHY Heisenberg AT IHE 2%

H, = — Z Se, * Sp, — Jse Z Sg, + Ss,
B, B,

+]AB{ZSA1'SBl+ ZSA, 'SB4

(AB) (ABY

+ S8, - S + Z‘SM-SB,}, (0

(ABy) (ABy

L RELBZBAENAYER,



10 1A R k. WEREAK RONIF, 9 BEp: il 1413

NEEEEE S, Sos Sas Sh» Sas So, S EMLFALUET B, BREPENA
U, 17 FE R E SR 4% > 51 A Holstein-Primakoff #5¥UR1 Fourier Z5tLAJE, (130
— WS A9 R

ﬁ.(rZ) = JpsS Z {bi'—.qbl:q + b;:qbZ:q + b;,qbs,q + b{thq
q

i

c
q 1, + 39z + H
b - bS:qb4,qf b F — ba,qb4,q¢’ ° }

.C
+ i
- bhqbz.qe é

—iE itq
+ JapSA Z {af:qu':_,,’r(q)e 5 + atqbt—qY*(Q)f b=
q

+ —
Z— bl,qbz,qt’

+ ax,qbl.—q’)’*(q)e‘qu + ﬂuth-q’r(q)f’_"rq’

ifq —ifq
+ a5 b5y (q)e P + a;:qb;',-q')’*(q)c b°=
(4

-+ az.qbz"qY*(q)e—iqu + “qubi’“qy(q>f’%qz
+ 2af4a1,g + 203,485, F bigbig + 67 4b0g + biabsg + bigbag}s @
Hr
7(q) = .i_ [eivg?‘q" + Zci?-“/‘_?q‘cos —‘—;—q,,] s A =3, (3

THESIAENERAGLQORPAERERFZHIBAE, 18

R(g) = lr(g)! = —i— [1 + 4cos«/ 3 aq,cos-g— qy + 4cosz—;—qy];,b (4)'
a »]'—(e p 4o i%q"P )
g Ve 1q 29/ >
VA4
Az g = - 1—— (‘3i4quxq [ izquZq)’
V2
v*(q) i
b, = —"%2¢ WH50,,+ 0yt 054+ O,
1o q 2R(q) (qu qu 3rq ,944)’
r* ifq,
by g = 5}’%“% el “(th + 024 — Os.g — th)a
Y —iZq, :
ba,q = ‘2?((9;)3 e 12 (an - Qz,q + Q3.~q - Q4.q):
Y ilq
b«q = »ZR(T‘;)) e 12 Z(Qx,q - Qz,q - Qs,q + th): (4)
%

I:IE‘Z) = ]ABSA Z {QIQOq + quQZ;q + Q;qQ':hq + thth}
q
+ 2708 D (05,010 + 0F400q) + 2JaaSA D) (PoPry + PioPay)
4 q

M j: JasSA S R(@{(e ™7 + 1P, 01—, + (2% + 1P,,0,-,
2 q

+ (T 1)PE05mg + (77— 1)Pyg Qg + (1 — ¢ T")PE0F-,



1414 % B '\_:‘F’: i v
+ (1 — c‘iiqz)P-z,qQL—q + (1 + fiiqz)P;:qQ::—q
++ t’—‘iqz)Pz:QO—q}- )

g: = 0P Lk (5) XX ALRE B 5 RS AT HA Bogoliubov 75 fft:

— + —
th = uy4f1,q + V400,45 Qs.q = faq>

— + .
Pyg = ugou,q + v,f1—45

— ) — s
QZ,q = Fa.q> th = ”;!5’4,q -+ VeO2,—q>

Pz;q = u:zaz:q + ”’qlg::“‘q.
BATLIGE 0. = 0 il EAX E RIS ORI R

31— 8 rey]f 4+ L
HOEE 71 : R |+ Ly,

30 -8 P L
Byl =211 : R | L,
EBI(Q) =]+ 2]ssS,

_1 _ _8PR(@) )P, 1,
Eu(@) =L 61+ 27u9) |1 S ]BBS)Z] + L= 209,
Eﬁg(q) = ]a

_1 _ _S8PR(@) |* _ 1, _
Es (@) = L GBI +215) |1 LS ]BBS)Z] L (7~ 21u),

(6)

Hrh J = JaSA. BIRSCER [6] Hisd B v FRBIE vh I B e & F A0 308, B (6)

A LA H
Jas = —;— Ep(0) = 8.03meV,

Jos = (E3,(0) + Ep(0)E;(0))/(2E;(0) + 4E4,(0)) = 1.82meV,

(7

2JusS/ JanSA 22 0.11 E—ANHBUNGE, B, EZE 4, > 0 —RIBRATLIEG) =X
FE 27688 D (05,034 + 054040) YEHBRINIA BIRBALE. XKE, EEHEMT, (5)

FHX AL T L@ LR B4 3X 3 89 Bogoliubov 28 #3618 2.
Ouqg = ‘;_ (‘i%qz + 1)(“(1.51"1 + Baq T+ ”q“il:*q%

c
te e
g4q,

1, ica, c
QSMI = "2_ (‘3 2% 1)(_ Ctg";'qz B2q T+ “qﬁbq -+ ’/qa.l‘-.—q>9

— + .
Py = ugou, + v,61—45

1 -i
Qz,q _ _E (1 — Zqz) <_.

c
Ctg:qz ﬂa.q + ”qﬂhq -+ ”qa;:—-q>’

N

1 —ifq,
th = ?(1 + e 7 ) (“qﬂhq +

c
tg '74_ 9= ﬂ3nq -+ ”qaz—q) s

— +
P, = ug05,, + v4f4—q.

(8)

€))



10 3 BB WEkEAA RONIF, gy FEdyig 1415

e
o= {L 1= 2 @ |7 = L] ‘ (10)

FHIEMEEIEREH,
; = }‘_ — __8_ 2 x J‘_ =
E,(q) 57 [1 5 R(q)] + E,(q),

Eg(q) = é— J {1 — % Rz(q)r,— %J = E;(q),
E;(q) = ] = Ez(q). (i)

PEBR A — B DS, 513 10, 4 SR M 2
=3 8 m ¥ 1 s 2 € 8 m =% -
) =211 =2 R@ |+ L)+ s s Lo {1 - 2| -1},

I

Ey(q) = %] [1 — % Rz(q)]% _ % ]+ JusS sinz-:—qz{[l _ % Rz(q)]—z . 1},

EB,(Q) =]+ 2]wS COSz%q,,
E) =27 [1= 2 R@ | + L7+ mscor Lq.{[1- 2 r@| " -1,

Eeq) =] + 2JumS sinz-:—q,,

L
-z

B =21 [1= 2 R = L+ s o Lq {[1 - £ ro) |
+ 1}, (12)

XREEA Brillouin XApyEEE, MAESE [4, 6] MBI A B SR Heisenberg & 3175
BHERAHMKRE Brillwin R =AEXN#ITE IM, TK, T4 LHIRERE.

(12) X3¢ Brillouin Xt =A@ #RI5 MEELE 1), B RERERIE (615
R FIER B LR B REE. B 1 530 [6] Pl 2 RE 5 ML REEMNE

S0
40

(93]
(=3
T

R (meV)
8

—
(=)




1416 L] I ¥ i5d 31 %

A, EMEFRREEET IR (6] hTARNREB AR Heisenberg BTG RITH, A
WA T IERZEHAT Bogoliubov 25, 33t B AL 5 BArZ A B IEREEAERET — 4%
ITRbER, FISCER [6] AT A RER B Brillouin XH1H FER: REE RO IT R A K,
A ST RE 5 B LB T B B Brillowin X HENEENE BRHHHN
RN (12), BTRIHORITERER, TREBERGERA SIMNGREERNEFE
BB ET.

AXREHRTRENEHHBNASTRRN, K& LR BAY T RERE, TEREMEE
23RN BRI, RN,

8 F X R

[1] P.J. Dyson, Phys. Bev., 102(1956), 1217; 1230,
[2] A. B. Harris et al,, Phys. Rev. B, 3(1971), 961.
[31 M. L. Glagser and F. J. Milford, Phys. Eev., 130(1963), 1783.
[ 4] 8. R. Chinn et al.,, Phys. Rev. B, 3(1971), 1709.

[5] XBbi, HEER, REE.
[6] J. Als-Nielsen et al.,, Phys. Rev. B, 6(1972), 2050.
[7] T. Holstein and H. Primakoff, Phys. Rev., 58(1940), 1098,

THE MAGNON SPECTRA OF FERRIMAGNET RbNiF;

Zheng Hang*
(Depariment of Physics, Zhejiang University)

ABSTRACT

By 'using canonical transformation and Bogoliubov transformation, we treat the -
magnon spectra of the transparent ferrimagnet RbNiF; having a hexagonal structure.
In the whole Brillouin zone a six-branch dispersion relation is obtained.
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