It would be most interesting to realize a condition w = 2gH, + gH, = 2gB8M,
+ gh;, at which the frequency of the wave that stabilizes the "overturned"
state is resonant for ordinary orientation of the vector M along the field
In this case, while the amplitude of the wave h, decreases at the "input", it
increases at a certain instant of time very sharply "at the output."

It am grateful to V.M. Tsukernik for constant interest in the work, and
also to I.M. Lifshitz and M.I. Kaganov for useful discussions.
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It 1s known that the Landau theory of second-order phase transitions does
not hold in the immediate vicinity of the transition point, owing to the strong
increase of the long-wave fluctuations of the characteristic parameters of the
transition [1, 2]. On the other hand, if the fluctuations are accompanied by
the appearance of long-range fields (electric, magnetic, elastic), then their
character changes significantly [3]. As a result, not all fluctuation waves
increase in sufficiently anisotropic crystals near the transition point, but
only waves with definite wave-vector directions. This leads to a strong de-~
crease of the phase volume connected with the large fluctuations. An example
of this type are uniaxial ferroelectrics [4, 61, in which, owing to the occur-
rence of the electric field, only fluctuations with wave vectors lying in the
plane perpendicular to the ferrocelectric axis increase. Therefore, for example,
the specific heat increases on approaching the transition point in accordance
with a law that differs from that in the isotropic substance.

In this article we consider another example, when the fluctuations of the
characteristic parameters are even more suppressed. It turns out that if the
transition parameter n and the elastic deformation u; are linearly connected

in the symmetrical phase, then only fluctuations of the wave vectors parallel
to definite crystallographic axes increase, i.e., the phase volume correspond-
ing to large fluctuations decreases even more strongly than in the preceeding
case. Consequently, at T = TC (TC is the transition temperature) the specific

heat remains finite, and the thermodynamic potential can be expanded in a
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~series in n in a manner similar to that in the Landau theoryl). However, there
is no complete agreement with the Landau theory. The singularity of the ther-
modynamic potential does not vanish completely at the transition point. Thus,
all the derivatives of the specific heat with respect to the temperature di-
verge as T > Tc' The same pertains, of course, to other derivatlves of the

thermodynamic potential above the second. It was shown in [7] that phase
transitions 1n solids accompanied by an infinite increase of the specific heat
cannot be of second order. We emphasize that the conclusions of [7] do not
pertain to the transitions considered here, since the specific heat remains
finite at the transition point.

Apparently, the only presently-known experimental example of the transi-
tions of interest to us are ferroelectric transitions in crystals with piezzo-
effect in the paraphase (Rochelle salt, KH,PO,, etc.). However, analysis shows
that a linear connection between the transition parameter and the elastic de-
formations is possible also for certain non-ferroelectric phase transitions,
including a number of transitions with change of the magnetic structure.

Let us explain now how the foregoling results are obtained. Since only the
long-wave fluctuations of the characteristic parameter increase appreciably at
the transition point, we can assume for the Hamiltonian of the system the
continuous-medium approximation. We specify the Hamiltonian density in the
form

2 4 2 A
n(n)=——-2—n +bgt+ clyn) +d1,uxy+ 5

u§£+ uufk . (1)

We have neglected here the anisotropy of the elastic properties of the crystal,
but its anisotropy was taken into account in the fourth ferm; x and y are there-
fore perfectly defined crystallographic directions. Starting from (1), we can
obtaln diagram expansions for the correlation functions and for the thermo-
dynamic quantities, and verify that the divergences in the diagrams for the
correlation functions, which usually appear in phase-transition theory, do not
appear in our case. However, within the framework of the present paper, it 1is
appropriate to calculate only the first corrections to the results of the Lan-
dau theory. It turns out that the qualitative results with respect to the
temperature dependence of the thermodynamic quantities remain valid also when
the higher-order approximations are taken into account. The corresponding
analysis will be presented in a more detailed article. We use the method
proposed in [8]. For the density of the free energy we employ an expression
that differs from (1) only in that -a is replaced by a = a'e(T - 8), where 8

is the transition temperature in the clamped crystal, i1.e., at uxy = 0.

Actually, however, Tc is determined by the condition o - d%2/4u = 0. We con-

fine ourselves to the case of a symmetrical phase. It follows from the expres-
sion for the free energy that

1)Bef‘or’e this article was sent to press, the authors have learned of a paper
[9] in which it is stated, on the basis of the self-consistency criterion of
the Landau theory, obtained in [2] and equivalent to the Ginzburg criterion [1],
that this theory is not contradictory for ferroelectrics with the piezzoeffect
in the paraphase (provided the crystal constants satisfy certain conditions).
Such a statement agrees to a certain degree with one of our results. We empha-
size, however, that the criteria of [1l, 2] themselves do not suffice to draw
definite conclusions concerning the temperature dependence of the thermodynamic
gquantities. It is necessary for this purpose to go beyond the 1limits of fthe
first approximation of the Landau theory. The results of such investigations,
reported in this paper, differ in a number of essential points from the results
of [9]. The authors are grateful to D.I. Khomskii who pointed [9] out to

them.
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T T
T ovalk)
i

<77k T’_k> b4 (2)
d2dr A+

- = + —(cos“0 +
4,1 4u A+

P sin4gsin? 24) +ck?
2p

where N, 1s the Fourier component of n(x), < > 1s statistical averaging, and

8 and ¢ are the angles of the spherical coordinate system with polar axis along
the z axis. Confining ourselves to first-order corrections to the Landau theory
theory, we obtain for the specific heat [8]:

dk (3)

C=C +Af ,
%2 (k)

where C, 1s the regular part of the specific heat, and A is a constant, It is
easy to verify that the integral in (3) converges, and 3C/8T v |T - TCI—I/Z.

The dependence of the specific heat on the temperature is shown in the figure.
We recall that in the 1sotropic case, in the

assumed approximation, we have C v (T - Tc)'l/{ ¢

As shown in [5], the expression for the specific
heat near Tc can be represented in the form of

a series in powers of the integral contained in
(3. At T = T , the terms of this series re-
main finite.

-We note, finally, that ferroelectrics with
a plezzoeffect in the paraphase are at the same |
time uniaxial. Therefore the suppression of -
the fluctuations in them is due not only to ; T
elastic stresses, but also to the influence d v
of the electric field. This circumstance,
however, does not change the character of the
temperature dependence of the thermodynamic
potential, and was therefore not taken into
account here.

Temperature dependence of
the specific heat. The
specific heat at the transi-
tion point, calculated with
allowance for the fluctua-
tions, differs from that
predicted by the Landau
theory (dashed) by an amount
of the order of CovVT_ ¥
(T,/T, - 8). ¢

The authors are grateful to V.G. Vaks,
V.L. Ginzburg, and A.I. Larkin for useful ad-
vice and discussions, and also to M.A. Krivo-
glaz and other participants of the Tenth All-
Union Winter School on Solid State Theory
(Sverdlovsk, February 1970) for discussions
following the delivery of this paper.
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This paper is devoted to multibaryon resonances, or nuclei in which one of
the nucleons is replaced by a baryon resonance. The possible existence of such
systems was suggested in [1, 2]. In [3], the general premises of the theory
of resonance-nuclei were elucldated and the nuclei (AN) and (A2N) were con-

sidered (A - isobar with quantum number T = 3/2, IP = 3/2+, my = 1236 MeV). On

the basis of an analysis of the experimental data and phase-shift data, it was
shown that the two-baryon resonance (AN) with isospin T = 1 makes a small con-
tribution to the cross sections of the reactions wd - wNN, wd + NN, and NN =+ NN.
It was also established that induced non-exchange interaction of AN is not
strong enough to form a bound state. In the present article we investigate the
exchange forces due to the existence of the decay interaction A -+ 7©N (see Fig.

1).

Our starting point is the Lippmann-Schwinger integral equation (formula
(16) of [31), the kernel of which is in this case the amplitude corresponding
to the diagram (Fig. 1). If the kinetic energies of the baryons are small
compared with the mass differences of the isobar and the nucleon my = 300 MeV,

Ehen this amplitude can be regarded as dependent only on the momentum transfer
d, and the dependence of the isobar width T on the kinematic variables can be
completely neglected. Then the aforementioned equation in
A T————, the coordinate representation goes over into the Schrodinger
equation with local energy-independent complex potential.

:ﬁ - The role of the energy in this equation is played by the
t gquantity E' = E + I'/2, where E is the total kinetic energy
N I JA of the isobar and of the nucleon, and the operator of the

potential is given by

A 2 - - ’
Vi (s = aR)- (—!2— + —_i—s.;)(vo(r) . _54_v2(r)) .

. (1)
+[2(Sn)2S&+ 2i(Sn)S[xn] + Lz(Sn)z- 38ndnlV,(r)},

where S, 3 and ?A, ?N are the spin and isospin operators of the isobar and of
the nucleon, and
2

4 22,2

q4dq

(2)
4l (Am-1T/2)2 "

-3

VA(r) = - Aiptar) g%a?).

()

Here p is the pion mass, I' = 120 MeV, and A = 2. The form factor g(q?), which
takes into account the departure of the pion and the nucleon from the mass
shell at the vertex AwN, is chosen in the form g(g?) = (qD + ¢?)/(q? + c?),
where g = 231 MeV/c. From the data on the productlon of the A isobar in 7N
and NN collisions, it can be concluded (see, e.g., [4]), that the constant c
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