








coordinate system for every site. Two Eiler angles 8 and ¢
define the orientation of the classical spin vector, the
angle 7y - rotation of the quadrupole moment around the spin
vector, and parameter g characterizes the length change of
the vector of classical spin and the quadrupole moment.
Then the CS takes the form

L >=Clu>+Clm>+cC | d>, (3)
where
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and satisfies the normalization condition.
Now the spin operators averaged by CS (3) have the

physically illustrative form

A+ io
<SS >=ce cos2g sing,
A_ -J.¢
<8 >=-¢e cos2g sing, (4)
A
< 8% = cos2g cose6.

By vector of the classical spin we shall mean

A
< S > = cos2g ( sinBcos¢, sinBsin¢g, cos6 ).

So the square of classical spin is

s%= COSZZQ.
As it was shown in paper [1] for the SU(3) CS the following
equality takes place

s o= 1, (5)
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The simple calculations show us that in our case

2 . 2 :
g= sin 2g.
Now we shall investigate the s=1 Heisenberg magnet de-

scribed by the Hamiltonian
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where h is magnetic field and 8 1is constant of anisotropy.
If >0 then Hamiltonian (6) describes “easy-axis™ and when

8<0 then (6) correéponds to the magnet with '"easy plane"

anisotropy.
Averaging Hamiltonian (6) by the CS (3) and transiting

from summation to integration we find the classical Hamil-
tonian

H=-J “ cos®2g (1 + & cos’® ) -
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To obtain the dynamical equations we use the method expoun-
ded in the paper [3] and construct Lagrangian for corres-
ponding CS (3) acting in SU(3)/SU(2)eU(1) space
L = cos2g ¥ + cos2g cos8 ¢ - H. (8)
Varying this Lagrangian we get equations of motion in Ha-
milton form
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Hamiltonianv(7) with equations. (9) generates the system of

equations
. 5 cos2g-
¢ = -2 8 cos2g cos8 + a, [ ~sine exx -
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8 = a ( cosZg siné ¢xi+ 2 cos2g cosé 6x¢x—

- 4 sin2g sin& ¢xgx) + h sing, (10)
g =0,
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T = -2cosZg-hSine +a0[ 251n2gg“— 4sin2g ctgeo gx8x+

+ cos2g ( ¢j + ef + 4 gi + ctge em)}.

In the long-wave limit and weak magnetic field ai < 8,

when 6 = n/2 - 8

h « 8 and near the '"easy plane", i.e.
and magnitude g « 1 , 6 « 1 we derive the sin-Gordon
eguation

¢rr - ¢€€ + sin¢g = 0. (11)

When we put g=0 first two eguations of the system (10) take

the form of Landau-Lifshitz equation (see [4] ). Classical
vacuum state of the "easy axis" ferromagnet is ¢ = 0, g = 0
and 8 = 0, 8 = n i.e. it is two time degenerated. Ground
state of the g=o0, 6 =1/2,
i.e. multiple degenerated. Dispersion of linear waves pro-

has two branches

"easy plane " ferromagnet is

pagating in the "easy axis" ground state

w=2(8 + k%,
(12)
w=2(38 +-1),
i.e. there are high frequency mode wzin addition to the low

frequency one W, - In the case of "easy plane " we have also
two modes: the first one coincides with the well- known

Bogolyubov dispersion



0 = % K K+ 25 ) ' (13.a)

and the second one is the high frequency oscillations

W = 4. (13.b)

If we take into account the single-ion anisotropy ‘in
the Hamiltonian (6), then g, is not equal to zero in the
system (10), whereby we have ferromagnets with

nonconserving sgquare of classical spin.

References

1.Kh.Abdulloev, M.Aguero, A.Makhankov, V.Makhankov, Kh.Mumi-
nov. Generalized spin coherent states as a tool to study
quasiclassical behaviour of the Heisenberg ferromagnet.
In proceedings of the IV International workshop "Solitons
and Applicatons", Dubna, 1989, W.S.Singapore, 1990, p.p.
244-265.

2. Kh.Abdulloev, A.Maksudov, Kh.Muminov. Dynamics of the
spin waves in the "easy-plane" Heisenberg magnet. DAN
TajSSR ( in Russian ), 1990 (will be published).

3. Kuratsuji H., Suzuki T.J. Math. Phys., 1980, v.21, n.3,
p.472.

4. A.M.Kosevich, V.A.Ivanov, A.S.Kovalev. Nonlinear magne-
tization'waves. Dynamical and topological solitons.

"Naukova Dumka", Kiev,1983, p.189 (in Russian).

Received by Publishing Department
on May 20, 1991.



