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The chance and pleasure to meet and talk with
many of my former colleagues in the Department are
warmly acknowledged.

And if | did not get lost, in all senses (language,
data postprocessing, computer account, traffic, train,
buses, administrative issues, etc.), it is because Mr.
Kouji Kunitsugu helped me a lot to carry on - my
warmest thanks and friendly greetings for the time
and efforts spent with me.

(3) Dr. D.G. Sannikov

Institute of Crystallography Russian Academy
of Sciences, Russia
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Landau theory on the structural phase transitions
in ferroelectric materials

Phenomenological theory of phase transitions
(the Landau theory) successfully explained many
different kinds of structural phase transitions,
e.g., proper and improper ferroelectric ones,
phase transitions through the incommensurate
phase of two types, complicated sequences of
phase transitions including the incommensurate
phase (the Devil's staircase).

We apply a phenomenological approach in
order to explain the temperature-pressure, T-P,
phase diagrams of the crystals from the rich fam-
ily of {N(CH,),},MX, compounds (TMAX-M, where
X is halogen and M is divalent metal, respective-
ly). These crystals were investigated experimen-
tally by Japanese scientists (see, e.g. the review
by Gesi: Ferroelectrics 66 (1986) 269). We sup-
pose that all phases observed in experiment are
determined by the single soft branch of the vibra-
tion spectrum of the crystals. We suppose also
that this branch has two minima in some range of
parameters. Due to this a triple point of the new
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type exists on the T-P phase diagram of TMA-
family crystals (this point was predicted theoreti-
cally by Aslanyan and Levanyuk: Fiz. Tverd. Tela
(Leningrad) 20 (1978) 804). We use two differ-
ent phenomenological descriptions of incommen-
surate phase transitions to obtain thermodynamic
potentials for all phases observed on the experi-
mental T-P phase diagram. Equating these
potentials to each other, we obtain expressions
for boundaries between different phases. We
plot the phase diagram on the plane of the two
small coefficients of the potentials which depen-
dences on T and P can be essential. Assuming
that these coefficients depend linearly on T and
P, we then plot the theoretical T-P phase dia-
gram. So deriving we obtain the T-P diagram for
the TMAB-Zn crystal in sufficiently good agree-
ment with the experimental T-P diagrams (paper 1).

The T-P phase diagram for the TMAI-Zn
obtained experimentally by Gesi (J. Phys. Soc.
Jpn. 58 (1989) 1532) has specific features.
There is no incommensurate phase on it, and
there is a triple point between the initial C phase
(of the symmetry group D..'®), and the commen-
surate phases, C,, with q=0 and C,, with q=1/2 (q
is a dimensionless wavevector). This point of
such kind is met at the first time. We suppose
that these features can be explained if the C-C'?
phase transition is of first order. We calculated
and plot the theoretical T-P diagram for this crys-
tal and obtain a fairly well agreement with the
experimental T-P diagram (paper 2).

In the well-known paper by lizumi et al. (Phys.
Rev. B15 (1977) 4392), the experimental depend-
ence of acoustic branch of vibration spectrum of
K.SeO, on wavevector is presented.

At different temperatures T near the temperature T=T,
of the phase transition into the incommensurate phase,
we apply a phenomenological approach to calculate
this dispersion. We use the simple thermodynamic
potential including two variables, which interact via the
Lifshitz-type invariant. Taking the values of some coef-
ficients from experiment and giving to some other coef-
ficients definite values we calculate and plot the disper-
sion of the acoustic branch, which is a comparatively
good agreement with experiment (paper 3).

During the stay in Yamaguchi University, above
three papers have been completed. The author
is grateful to VBL for the financial support.



