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A new model of anisotronic Heisenbers ferromagnet is
examined by the Green’s function method in the low temperature
case,.Magnetization evaluated up to T4 shows renermalization of
Dyson’s coefficients due to the anisotropy.Zero point deviations
and energy gap are calculated too.

The. anisotropic Heisenberg ferromagnet receives great
attention recently, because it is evident now, that even in
the systems which could be treated as isotropic, there always
remains a certain degree of anisotropy, wnich has to be taken
into account at low temperatures.

We studied the low temperature behaviour.of the specific
anisotropic model proposed by Belorifzky et al.l’z), which
describes a system of magnetic ions on the simple cubic lattice
with the ground state &' or ﬂ? doublet. for Cuh’ Cuv’ D4 or
D4h symmetry of the bond, introducing pseudo spin 1/2, the
most general Hamiltonian of the system in the absence of aniso-
tropy field, but in an external magnetic field ;%’in z-direction,

is given by

He-3Z, Si8a TS T 5 8ha - g RES @

f:::'g,z.
le denotes the lattice vector connecting the given site with

its nearest neighbour along r-axis.@We considered only the
ferromagnetic configuration of the ionsl’2)

]
J >0 ,|3% T, in the limit —3‘-’-=o"é/1.

In the case of low temperatures, it is sufficient to

which appears for
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work with the Dyson-llaleev boson representation for spin
operat:o:r:s3 ') in order to 6btain the magnetization up to Ta.
The Hamiltonian expressed in terms of Bose operators was used

to obtain the system of the equations for boson Green’s func-

tions << BT(' | BE"}) and «Bff)BE’» .Higher order GF were

decoupled in the linear approximation, for example:

<<B;.’Bﬁ Bi’ré’-,?lB:»)}z <B;'B§'>(6‘;;p +821F')<<B?|B%>> +
+ BBy Sz <BxIBrY.

In this wvay, we have obtained a set of self-consistent equa-

2.
tions for the energy and the magnetization (calculated up tog ):
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In the approximation linear in ) the relative magnetization é

is given by:
&= 1~ Zy,(€) (1-8) 87 BT 7, (6) (1- §6)8% -

U/
- BT Zy,(€) (4-%26)3" -8[ 2, e)Zg(e) +

+ Za (€] 8+ {-67Zy ()25, () + | EEyACYACE

+ —"-laL"-’J!"Z%(E)Zq(e)]} §*+ 0Ocs%) j (6)
. 20 ~ne€
_ kel . . S S
=g j E= 4 ZP(‘E)",,,4 ne -

It can be seen that each of Dyson’s coefficients has been
renormal zed by the anisotropy and even more important effect
of the anisotropy is the appearance of the term proportional
to T3 .

Anisotropic systems have interesting properties at
T =0 K.They manifest spin deviations, i.e. & % 4, and for

this model we have:

Aé(T=0 )“" E/;:j -1]=3 (4 Z Ly O
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which was evaluated numerically to give Az)ﬁ—‘o) = 0,06 8

Another consequence of the anisotropy is energy gap

-
appearing for k => O .In our approximation, we obtained
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lm EF)=7-00958" ©
k=0

It is important to note that the result that the effect
of the anisotropy in zero-point Qeviations and energy gap
manifests only in second order in K s agrees with the results
obtained by Belorizky et al.s) at least qualitatively, while
the values of coefficients are different, due to the choice of
another boson representatione.

Recently, the whole phase diagram of the model was repro-
duced in the mean field approachs), and it turned out that
other region (not ferromagnetic) are very importanﬁ because
the only known material that can be described by this model is
antiferromagnetic KCoF3 with Tj;=114 K, sd the investigatidﬁ

in this direction is in progress.
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