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S. V. Maleev. Magnetic Dipole Forces and Dynamics
of Critical Fluctuations Above the Curie Point in Ferro-
magnetics. Usually, only exchange forces are con-
sidered in studies of critical fluctuations in ferro-
magnets. This approximation is not adequate for de-
scription of the relaxation of homogeneous magnetiza-
tion or the absorption of long-wave electromagnetic os-
cillations, since the exchange Hamiltonian conserves the
total spin of the system. This conservation law is vio-
lated by magnetic interaction of atomic spins. The latter
is anisotropic and long-range. Above the Curie point,
this causes the spin Green's function to decompose into
two parts, longitudinal and transverse with respect to
the wave vector k. Because of the long-range action of
the dipole forces at small k, these two parts are con-
nected by the Krivoglaz relation

with uoG± = 47τχ, where χ is the ordinary susceptibility.
Near T c , the susceptibility increases without limit, so
that only the fluctuations perpendicular to the momentum
k increase without limit in the temperature range where
4πχ » 1, and the parallel fluctuations are limited; but
if 4ηχ « 1, the fluctuations are isotropic. Thus, be-
cause of the long range of the dipole forces, there
exists a temperature range (it might be called the
dipole range) in which these forces, despite their small-
ness, cannot be considered in perturbation theory. As
a result, the critical dynamics of the ferromagnet in the
dipole range undergoes a radical change. A new char-
acteristic momentum q0 = a at which GM and G
become equal makes its appearance. For fluctuations
with momentum larger than q0, there is the usual dy-
namic similarity with the same critical exponent
Ζ ~ 5/2 as in the range 4πχ « 1. At the same time, a
dynamic similarity regime with the new critical ex-
ponent Zj ~ 1 appears for fluctuations with momentum
k smaller than q0) and the characteristic energy of the
critical fluctuations takes the form

ι

where κ is the reciprocal radius of the critical fluctua-
tions. Since κ ~ τ2/3 (τ = (Τ - T c )/T c ) , as we should
expect, the homogeneous relaxation time t = Γ" 1 in-
creases without limit. In the range 4πχ « 1, the value
of Γ ο calculated from perturbation theory is then pro-
portional to <«^/TCT, so that the homogeneous relaxa-
tion time behaves nonmonotonically as τ decreases,
reaching a minimum in the temperature range where
4πχ ~ 1.

O. M. Sumbaev, E. V. Petrovich, Yu. P. Smirnov,
I. M. Band, and A. I. Smirnov. Use of a Method of Small
X-Ray Line Shifts to Investigate the Electronic Structure
of Crystal Chemical Bonds. An effect in which the
energies of K-series x-ray emission lines vary with
the chemical state of the emitting atom (a chemical
shift) has been observed experimentally in the range of

heavy elements (30 < Ζ < 75). It has been shown that the
effect is directly related to the specific nature of the
changes in the valence shells of the atom on formation
of the chemical bond, and is explained by a mutual
screening mechanism.

The general classification of experimental data on the
chemical shifts (ΔΕ) of the KQ. χ x-ray lines of the heavy
elements (metals) in oxides or compounds with oxygen-
group elements has been considered. It has been es-
tablished that all of these experimental data, which
cover more than 30 elements and 50 compounds, are
described approximately by a relation of the type

where i is the Pauling ionicity, m = £ mj is the valence,
I

mj is the number of valence electrons with a given
orbital quantum number I, and Q is the energy change
of the K&1 line on complete removal of one valence
electron of type / (s, p, d, f) from the atom, with
c s = c p = c s , p = 80 ± 10 meV, C d = - 115 ± 10 meV,
and Cf = - 570 ± 30 meV over the entire range of Ζ
considered. The dependence of the effect on the distri-
bution of the valence electrons over the I sublevels, i.e.,
on the valence configurations, and the differences in
the signs and absolute values of the coefficients Cs,p,
C,j, and Cf are alone sufficient to permit use of the
effect as an experimental method of studying valence
configurations. However, the scope of the method can
be expanded by measuring the Κα ι shifts of both
(electropositive and electronegative) partners in the
compound and, most importantly, by using the other
intense lines of the Κ series: K«i 3 and Κβ2 4· The
experimentally measured shifts of'the Και, Κβΐ, and
K/32 4 lines on stripping of s (p), d, or f electrons from
the atoms are compared with theoretical calculations
made within the framework of the Hartree-Fock-Slater
method. Quite good agreement between the experimental
and calculated shift vs. line-type relations is noted,
especially in the case of 4f electrons. It is important
that these relationships are found to be quite char-
acteristic, differing for s(p), d, and f electrons and
remaining unchanged in general outline in a broad range
of Ζ (see figure). They serve as electron "facsimiles"
of a sort, from which it is possible in a number of cases
to judge with certainty which electron is involved in the
phenomenon under study. If we compare the shapes of
the experimental and calculated (experimental standard)
"facsimiles," the ionicity is no longer needed, thus
illustrating the advantages of the multiparameter (more
precisely, three-parameter) character attained in the
method. Study of the valence state of the formally bi-
valent thulium monochalcogenides TmTe, TmSe, and

Typical shift vs. line type
(Kal t , K^ , and Κβ2 4 ) relations
observed on'removal (incorpora-
tion into an ionic chemical bond)
of one s (p), d, or f electron and
serving as "facsimiles" of valence
electrons.
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