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PHASE TRANSITION AT THE TIN=GERMANIUM INTERPHASE
BOUNDARIES

Shvindlerman 1.S., Siraumal B.B.
Institute of Solid State Physics of the USSR Academy of Science,
142432 Chernogolovka, USSR

The occurrence of phase transitions at the boundaries has long
been discussed in the literature dealing with grain boundaries and
interphase boundaries in solids. There are, however, fgw works whose
results may be interpreted as manifestations of phase transitions at the
interfaces,

Me have studied the properties of tin—germanium QO 1y twist inter—
phase boundaries with different misorientation angles near the temperatu-
re of the “Sn —xSn phase transformation in the bulk and at the bounda-—
ries is determined from the jumps of the bulk-and boundary+diffusion
coefficients of indium.

The pSn —XSn phase transition temperature at the boundaries is
found to be different from that in the bulk of tin, the difference amoun—
ting to 15°C. The phase transformation temperature at the boundaries
does not exceed that in the bulk of tin,

The boundaries studied comprised both special, with low surface
tension, and conventional boundaries, exhibiting high surface tensionl'z.
It appeared that the higher the boundary surface tension, the lower is
the temperature of the boundary phase transition,

It has also been found that in the temperature interval which is 3
to 5°C lower/higher than the phase transition point one can observe the
critical bei‘xaviour of the coefficients of the bulk and/ or boundary diffu—
sion, that is, as the phase transformation point is being approached from
the high-temperature side, the diffusion coefficients decrease anomalous—
ly, whereas they increase anocmalously as this point is being appreac—
hed from the low—temperature side. During this event the jump of the
boundary diffusion reaches three orders of magnitude, We have been
able to determine the critical values of the boundary diffusion coeffici-
ents of indium for the increasing and decreasing branches.

So, it has been shown for the first time that the "bulk" phase
transition can take place at the boundary at a different temperature, the

temperature of this transition being dependent on the boundary paramet-
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ers. The measurement of the critical values rear the boundary phase
transitions can yield a fine infarmation on the "energy" structure of the

boundary.
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in the last decade the scientific community has shown a great
renewal of interest in the study of phenomena on solid sur-
faces. Developments in recent years have improved the level
of understancing of solid surfaces, in terms of the detailed
knowledye of electronic properties, surface crystalography,
dynamics of gas-solid interactions, transport properties of
both clean surfaces and surfaces with adsorbed species.

This bank contains the proceedings of the symposium which
was attended by 100 scientists from 13 countries. The sym-.
posim covered important developments in theoretical and
experimental studies of solid surfaces and interfaces. Thirteen
imvited lectures and 44 papers presented as short communi-
cations or posters made up the programme for the meeting.

From the vast Tield covered by the symposium title, special
attention was devoted to electronic structure of surfaces and
interfaces, angle-resalved photoemission studies of solid sur-
faces, study of surface reactions and surface melting, and geo-
metrical structure and dynamical processes at surfaces. The '
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