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In the first pant of the present paper an cxcnation of spin waves i antifcrromagnetacs with nanguler latisce i3 studicd without taiking nto
scoount (be spm lattxce couphing. The first part is dovated 10 the cakculaicn of the spm wave energy spectrum [ 1] Ar snadyncal expression

fior the span wave energy spectrum with k0 has been round.

in the second part we report the formanon of magactociwsie bound waves by spin laibcr coupimg m TLHA. Fer ordmary rwo-subiatice
Mhm#h_—wﬂ—mm-m-hﬂmml-mu

drscuns such a fype of misrachon for the triangutr lavice

Spin-phonon isteraction

MNext we consider the mfluence of the spin-latice mterac-
tion on the excitation energy of the spin wave in the 120"
given by [3]
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where A% is the displacement vector of the § atom from its

equilibrium position. It can be expressed in terms of the crea-
tion and annihilation operators by the formula

AR, = ﬁga (ad, +d7, )™ |

Here d”_ and d_ are the phonon operators. for the vibration
of the lafixce point ;.€ (3) the polanzation wnit vector of the
wave with the vector 5. We assume that the lattice variable
M'I: s described by the Einstein model.

Here the conversion of the spin operators to the magnon
operators (via the Holstein-PrimakofT transformation) is de-
fined in 2 manner analogous to that in the first part of the pa-
per.

As a resalt we obtain the following form for the interac-
tion Ham:konian
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Here the functions A;; (g) . A;;(g) and A;, (q) are given by
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where i, =R - R i, =R -R,-4,=8 -§,.

Note that in the expression (3) the terms higher than quad-
ratic with respect to magnon and phonon operators were ne-
glected because they to play a role in the rejaxation.
tion analogue 1o that of the Green functions (9) in first pant of
the paper. In this case we can easily obtain the equations of
motion for the Green functions analogous to unperturbed
system (9), but with &, replaced by

Hell, B+ 8,0,

Here £_. is the energy operator of a phonon.
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We note that i the system () the Green functions of the
following type
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yickd results of Hamiltonian (3). We can not find the exact
sdlution of the system (5) as in (9) for the arbitrary value of
. Therefore we show 1o perform an approximation with re-
spect 1o k. We aiso note thar the solution of the system (9)
can be found fior two values of k=07 k, . while that of (5)
only for one value of k=k,. As may be seen from (3°) at =0
Therefore it is not interesting to discuss such a type of
approximate solution of the sysiem (5). Using the lve of the
spins in figure we carry out the sums with respect to A; and
A; in expression (3") and we define the equally terms which
cancel each other because opposite sings (m result A;~0)
H:niu—ﬂﬂvﬁndmﬂut.nc-
deduce that A =-A;,
-i&i:nhﬁm“hnﬂ-d‘y-
m-wummhuﬂ-ﬂm
numbers by those in the equations with odd numbers  These
solutions are analogous o those which we used to evaluate
the dispersion dependences of the spin wave in (10) Thus the
solutions of the system (%) have the following form

(6)
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where 77° (k) = ..‘M,,[ZJSZ (1-4 )+ —2-] the other
terms defined by the expression (11).

As a result, four different modes £,_;E, and ) are
derived. We note that £ and £, coincides with the modes
which are obtained from the solutions of the second multi-
ﬁ-i{iﬂjdhuﬁmil}iinﬁhmﬁ
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Wie note that i” (k) w!l:-u:r-l lnr—l k, (see

) mmuquh-ﬂq’ﬂ ) approximation

for root of the solutions (7). Next if we restrict ourselves 1o
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In figure it is shown the schematic displacement disper-
sion curves of the spin and elastic waves because of the spin-
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Fig The dispersion curves of the spin and clastic waves.

From these curves it is seen that the interaction plays the
essential role for 5, and E7, st certain valueof k..

In this figure the dashed Ines ilustrate the disperson re-

DS
We note that £ (K, -a;--f,m--;(mzws}

are the minimization values of @, (k,) and shows in figure

as the energy gap, while the maximization that ~ ®],(k,)
are w be determined o following region
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Bamnian magqon sstemisnnds siagell spm-clstiin daljahhrm ovanmasna baximey ve oniar GCUn cperp spekin
Homcmun enerp roladmm asafh vo yuran serbadch mdevyealeydinim s hh—_h“i-huhh-

mblama ik zzmank Qrn lunksiyas suls de apardmegdr
MLH. Afiayasaes, HT. Afavasses, KM Cyarascs

CTIHH-@OHOHHOE BIAHMOAEACTBHE B HEKOATHHEAPHBIX TPEXNOAPEMETOYHBIX
FEABEHBEPT OBCKHMX AHTHOEPPOMAIHETHKAX.
IL BO3BYAKIEHHE CBAZAHHBIX BOJH

Bﬁum_m_nmﬂi—_-mmm—l
BT (P WCpreTHNecEoR mete I ssvecionll IpRnecEsH wETOS TNy NBPEMCEHLDL @rymnmi [ pem.
FPeooumop & M [ ooy

Jlemsa mocegynsensn [50597

21





