





The influence of the spin-phonon interactions on the system
of noninteracting /= 2/ or interacting/3/ spin waves at low tempera-
tures was treated using an interaction Hamiltonian linear in the
phonon field and quadratic in the spin operators.

Spin operators were represented through Bose operators using
the Halstein-Primakoff approximation/ 4/, and assuming the coupling
to be weak, a perturbation expansion was performed. In a certain
approximation it was possible to get the mass operator and calculate
attenuation /1/ and renormalization of the spin wave energy and
magnetization /2/.

In this note we shall show that it ispossible to get more exactly
the expression for the mass operator.

Besides the standard use of the weak coupling between spin and
phonon subsystem, calculations will be performed in the linear

approximation of the magnon concentration c- % > -BY Bq_, >
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which is the small quantity (~ 13”) in the vicinity of the null tempe-
rature. 72/
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Here Hg is the Heisenberg Hamiltonian {; is the lattice
Hamiltonian in the harmonic approximation and X,,, is the inter-
action Hamiltonian which represents the first term of the exchange
integral expansion in the powers of the displacement.

For simplicity, in further calculation, we shall investigate only
the case of spm §$=1/2 and use the boson representation of the
Pauli operators/ 5/
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By means of (2) and the usual Fourier transformation of the bdson,

displacement and momentum operators we get the following effective
boson Hamiltonian
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i,’;(».is the unit phonon polarization vector, W3, is the phonon
frequency in the harmonic approximation, a;:_ and a & are the
phonon creation and annihilation operators.
From the given boson Hamiltonian (3) the equation for the Green
function -<<Skj (t)lsz(t’)»‘i/where
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The linear approximation in ¢ 1mplxes takmg into account only
the Green functions of the form <<B"'BB|B*-- and <« B|B*B'B »> in

eq. (10).
After the decoupling 1
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We find the Green functions <<BR.3, ag; |1Bg> and <+/B R-df-dyi l
|B ¥ >>using the Hamiltonian (1) with the interchange S =By and
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The interchange of these expressions in eq. (12) gives
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The first term in eq. (18) is the Dy/son mass operator /7/, the
second term is the mass operator of and the third term is
obtained by taking into account more exactly kinematical interactions
in the H,,, .

It should be noted that in the approximation A , =uH +la? k? the
first and the third term in eq. (18) are equal to zero.

In conclusion we would like to point out that the mass operator
(18) should be used in finding the expansion of magnetization in the
powers of temperature and that theapplication of the upper methodo-
logy to some more realistic Hamiltonian can be of interest in
treating kinetic and relaxation processes in the ferromagnetic at low
temperatures.

The authors would like to express their gratitude to Dr. N.M.Pla-
kida for the interest in the work and critical remarks.
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