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Table 1. The feature of the physical properties of mercury alloys

solute Na K Cs In T1
Q MIN MIN MIN MIN MIN
g—% MIN MIN MIN MIN MIN
(NC) (NC)
0 S-MAX INC INC DEC DEC
00
7T MAX MAX MAX . H

MIN @ minimum; MAX: maximum; S—MAX:small maximum; NC:not clear
INC : increase; DEC :decrease; H:hump
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B fif Professor J. Kolodziejczak
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2] H Present Status and Future Prospects

in the Development of Physics in Poland

U=

The research potential of Polish Physics is generally characterized by
the number and the distribution of physicists and the number of scientific
centres carrying out research on respective fields of physics. Some of the most
important physical institutions are introduced with brief explanation on their
research activities. The general outline of national research organization
system is given, including Polish Academy of Sciences, universities belonging
to the Ministry of High Schools as well as industrial research centres.

In the latter part of this seminar, the subjects of research in



different branches of physics are discussed. Special attention is paid to
nuclear physics of low and mean energies, elementary particle physics and
high energy interactions, solid state physics including magnetic and
semiconductor materials and molecular physics. Some of the research in
space physics in Poland will be mentioned.

Particularly, detailed informations are given on research carried out

in the Institute of Physics of Polish Academy of Sciences in Warszawa.
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| H Observations of Surfaces by UHV Electron Microscopy
%= =

Surface microtopography and surface structures and their phase
transitions of monatomic layer level have been studied by electron
micrscopy and diffraction both in the transmission and the reflection
modes.

Observations of surface atomic steps, studies of the reconstructed
structures of Au (111). and Si (111) surtaces, observations of their phase
transitions and observations of adsorption processes of metals on Si
surfaces are described.

Dynamic processes on the surfaces will be shown by 16 mm cinefilms.
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# ifi J. A. Krumhansl
(FriE) (Cornell University )
| E] Theory of Solitons and Fractionally Charged States in

M-Commensurate Generalizations of Polyacetylene,

The Luttinger model of a one dimensional electron gas, coupled to a



phonon field, has been discussed by Takayama, Lin-Liu, and Maki (TLM) as
continuum field model of solitons in polyacetylene. Actually, polyacetylene
represents a special case where the half filled electronic band (order M=2
commensurability ) has certain symmetries not present for arbitrary
commensurability. We generalize the TLM and Su-Schrieffer model and
show that there are some interesting questions about the soliton states and

their charge which do not occur for polyacetylene.
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#OEm Professor T. Suski

(FTl®) (High Pressure Research Center, Polish Academy of Sciences,
Warsaw )

| H Low Temperature Resistivity Anomalies in Degenerate

Ferroelectric Semiconductors
PO =

I1V-VI narrow gap semiconductors such as (Pb, Ge, Sn) Te alloys
exhibit ferroelectric phase transition ( FEPT) indicated by softening of the
transverse optical phonon at @~ 0.Pbi-x Gey Te family shows several different
features of FEPT in comparison with other IV —VI compounds which points
out the important role of small Ge*?ions in the PbTe host lattice (1] .

In the phase transition region the crystal shows distinct resistivity
anomaly. Since FEPT enhances intéractions of free carriers with phonons énd
defects (e. g Ge*?ions displacement, domain walls ), many contributions to the
carrier scattering mechanism can be expected (2,3]). Specially interesting
case to study various kind of interactions is offered by the crystal at Te~ 0
when recently discovered effect of guantum ferroelectricity comes into play (4).

Hydrostatic pressure measurements of electric transport properties
(such as resistivity, Hall coefficient and Shubnikov-de Haas oscillations ) in
Pb Ge Te crystal are performed. Applied pressure shifts Tc to lower temperature
region and sufficiently high pressures cause vanishing of FEPT. It enabled us

to observe for the first time completely new phenomena of resistivity enhan-—
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cement as Tc approaches 0 K. For explanation of the observed results sugges -

tion of possible mechanisms is presented.

(1). K. Murase, J.Phys. Soc. Japan 49, Suppl. A, 729, 1980
(2). S. Katayama and D. L. Mills, Phys. Rev. B22, 336, 1980
{3). Y. Toyozawa in Relaxation of Elementary Excitations ed. R. Kubo and E.
Hanamura, Springer Verlag, 1980
(4). U. T. Hochli, Ferroelectrics, 35, 17, 1981
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& = Laser-Enhanced Gas - Surface Chemistry
2 E:

Chemical reactions in homogeneous systems activated by laser radiation

have been extensively investigated for many years. The applications of lasers

to promote gas-surface interactions have just begun to be realized. The

purpose of the paper is to examine the fundamental processes involved in the

laser -enhanced gas-surface chemistry with particular emphases on aspects



directly related to chemical etching of solids. Specifically, three basic surface
processes, i.e., absorption, product formation and desorption affected by the

presence of the laser radiation field are discussed.
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i E| Quenching of Spin Fluctuations in Highly Enhanced Magnetic
Materials

%= =]

Low temperature heat capacity measurements from 1 to 20 K as a function
of magnetic fields from 0 to 10 T (100 kOe)and magnetic susceptibility measure-
ments at ~ 1.5 T from 1to 300 K have been made on materials which exhibit
unusual properties due to spin fluctuations. The spin fluctuating materials
studied to date include the itinerant ferromagnet Scs In, the mixed valent
compound Ce Sns, and the nearly ferromagnetic materials: RCo: (R=Sc, Y, Lu),
Sc, and Pdi=xNix (x=0.005 and 0.01)alloys. In all three types of materials the
high magnetic fields quench spin fluctuations. In the nearly ferromagnetic
materials and the mixed valent compound this quenching leads to a depression
of the electronic specific heat constant of ~10% for the former and 23% for
the latter-this change is over an order of magnitude larger than has ever been
observed heretofore.

The situation for the weakly itinerant ferromagnet Scs Inis more
complex. Above about twice the Curie temperature, Tec =6.0K, the spin
fluctuation contribution to the heat capacity is enhanced by the magnetic field
as long as the field is <57, but above 5 T the spin fluctuations are quenched.
At or below T, the magnetic field always lowers the heat capacity, completely
quenching itinerant ferromagnetism in Scs In at 12 T.

Measurements on Pd, UAl: and Ti Be: by other scientists are also
discussed.

On the besis of our current knowledge of the heat capacity variation



as a function of temperature and field and the temperature dependence of the
magnetic susceptibility four different types of behaviors have been identified.
Of these materials three apparently do not obey Maxwell's relation between
the field dependence of the heat capacity and the temperature dependence of

the suséeptipility, but the other seven appear to obey it.

H i 1982411 H298 (A) FH 4k~
5 MIVERT QM 1 BE R =

# fifi Dr. A K. Singh

(FriE) (Materials Science Division National Aeronautical Lab.
India)

& H The Kinetics of Pressure Induced fcc-bcc Transformations

in Ytterbium

=

o

Ytiterbium undergoes fcc-bcc polymorphic transformation under pressure,
The kinetics of this transformation has been studied under isobaric-isothermal
conditions in the pressure range 3.4-4.8 GPa by resistometry and the results
are reported. The transformation is accompanied by an incubation time which
becomes large at lower pressures. The fraction of bcc-phase versus time curve
is sigmoidal, but does not satisfy Avrami equation. This is contrast to the
results obtained for @-w transformation in titanium wherein the kinetics data
fitted Avrami equation very well. The variation of activation free energy with

pressure will be also discussed.
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| H Detailed Mechanisms of Simple Ion Molecule Reactions
= =i

The reactions of ions of the first-row elements with hydrogen are a

prototype of chemical reactions. Beam scattering experiments and chemilumi-



nescence measurements in the systems C*+Hz, N*+H:, O*+H: and F'+He
have provided a much better insight into the reaction dynamics. In some cases,
vibrational and rotational distributions of the products have been studied in
detail as a function of collision energy. Theoretical investigations including
potential hypersurface calculations have also given some useful informations
about these reactions.

We will discuss about the reactions through our study.
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