
102
limn

PL9902475
OVERVIEW:

Two main subjects dominated activity of Department of Structural Research this year: dynamics
of molecules in condensed matter and magnetic properties of new materials. The former subject is
to be understood in a very broad sense. It embraces fast quantum and classical reorientations of
small molecules in disordered crystalline phases as well as rather slow motions of large molecules and
molecular segments in liquid crystals and polymers. Glassy states occurring in such systems were
of particular interest. The magnetic materials studied in our department fall into two categories:
canonical substances such as rare earth orthoferrites and the recently discovered molecular magnets.
A typical study of a substance in our group consists of a series of experiments involving various
complementary methods followed by advanced theoretical and model analysis.

The experimental work is performed on great instruments accessible for us owing to the well
established network of international cooperations and in great number at our own premises. The main
experimental tools of our department are: adiabatic and differential scanning calorimeters, Fourier
transformed infrared absorption spectrometer, ac susceptibility/dc magnotemeter and Cahn balance.
All of them operate in wide temperature range: 4 - 400 K. Magnetic measurements are carried out in
dc field up 56 kOe.

An important improvement of out equipment took place last year. New hardware and software
were devised to control the calorimetric measurements. Consequently temperature flows as slow
as 1 [iK/m'm are now detectable, that makes the calorimeter a perfect tool for the studies of slow
relaxational processes in condensed matter. A new option of data acquisition applied to the infrared
spectrometer allows one to study the kinetics of phase transformations in real time. The time resolution
is of order of few minutes. This is of special importance in the studies of glassy phases which evolve
in the time scale of hours.
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Dynamical Effects

of Strong Localized Anharmonicity in Crystal Lattices

P. Zieliriski, Z. Lodziana. and T. Srokowski

It is well known that the crystal lattices are generally anharmonic. The anharmonicity is, however,
pronounced to the largest extent close to the surfaces, grain boundaries, domain walls, dislocations
and to other defects, mainly due to a lower coordination of the atoms placed in their vicinity, whereas
the bulk of the crystal often satisfactorily complies with the harmonic approximation. The number
of the degrees of freedom involved in the anharmonic interactions then is relatively limited. We have
shown [1] that the effective equations of motion of the anharmonic part of the described systems has
a general form of the Volterra integro-differential equations (VIDE):

ua(t) = B(ua(t)) - f VK(t - T)[-vKa{T) + h(r)]dT + fa(t). (1)
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The vector B{ua{t)) represents the forces among the "anharmonic" degrees of freedom ua. The vectors
fh and fa are the forces applied to the harmonic and to the anharmonic part of the system respectively
and the matrix V describes the coupling of both parts. The kernel K is the time- and site-dependent
Green function of the harmonic subsystem. In the particular case of a dispersionless (semi)infinite


