
manner depends on the intensity of this beam and on the
geometry of the structure (thickness, period). Depend-
ing on the conditions, either linear diffraction of the
probing wave (an amplitude, thin absorbing lattice) or
its coherent nonlinear scattering (Bragg diffraction by a
three-dimensional grating) is observed. Under certain
conditions, it is possible to observe both signals simul-
taneously5 (thin amplitude-phase grating). The non-
linear scattering pulse in a system with phase memory
is a result of phasing of the isochromatic polarization
waves generated by the probing pulse. Maximum scat-
tering is achieved in some cases with a shift in time re-
lative to the probing pulse (the well-known photon
echo10), and in other cases directly during passage of
the probing wave through the specimen (scattering by
phased superimposed structures11). In this case, the
direction of nonlinear scattering is determined by the
characteristics of the periodic lattice induced in the
medium, although the appearance of this scattering in
itself, in contrast to linear diffraction, does not depend
on the presence of this lattice. A coherent system of
atoms can be used as a promising medium for record-
ing, reconstructing, and reversing wave fronts of light.
Holograms on superimposed coherent atomic states can
be obtained both in the form of periodic lattices12 (in
homogeneously and inhomogeneously broadened systems)
and based on the use of the photon echo phenomenon13

(only for inhomogeneous broadening and if the Bragg
conditions are satisfied). Holographic recording in this
case has four-dimensional properties, since aside from
the phase front, the system remembers the temporal
characteristics of the fields (the interval between the
object and reference waves, as well as the order in
which they act on the medium). Such properties of
holograms in superimposed states could find application
in optical computers and information processing sys-
tems, for reversing wave fronts,14 and for investigating
weak optical inhomogeneities by dynamic multiplication
of phase disturbances. Lattices induced on super-
imposed atomic states with the help of optical fields
separated in time are apparently promising for use in
laser spectroscopy for measuring the parameters of
optical transitions and establishing the fundamental
characteristics of the interaction of coherent radiation
with matter.

In concluding this report, we note that the phase
memory of a recording medium must be taken into
account when interpreting different interference experi-
ments, which, as is well known, often served as key
experiments in establishing the nature of light and
matter. The phase memory can also have another, as
yet unknown, nature, but taking into account its deter-
mining role in interference experiments can greatly
affect the validity of the final results, especially in
studying interference of particles.
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V. N. Ageev, E. Ya. Zandberg, N. I. Ionov, and A. Ya.
Tontegode. Adsorption-desorption processes on solid
surfaces. Atoms on the surface of a solid have specific
properties that differ from their properties in the bulk
of the solid and in free space. These special properties
determine many physicochemical and even mechanical
properties of solids and depend on the chemical compo-
sition, concentration, and geometric arrangement of the
adsorbed particles. The concentration and chemical
composition of adsorbed particles are related to the
rates of adsorption-desorption processes.

This report concerns the kinetics of adsorption and
desorption in a gas-solid system. The report presents
part of the results obtained in a series of investigations

of adsorption-desorption processes and interaction of
adsorbed particles with different chemical properties
on the surface of transition metals and especially
metals in the platinum group, which are widely used in
industrial heterogeneous catalysis. This work was per-
formed at the Laboratory of Physical Electronics at the
A. F. loffe Physicotechnical Institute using thermo-
desorption spectrometry and surface ionization. These
methods successfully supplement one another, since the
first method yields information on processes occurring
on the surface at relatively low temperatures and the
second at relatively high temperatures.

The method of thermodesorption spectrometry1 (heat
flashes) is based on recording the change in the gas
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pressure or flow of neutral particles with a sharp
change in the temperature of the surface. The sensi-
tivity of the method to the degree of coverage of the
surface by adsorbed particles reaches ~ 10~5 of the
single-layer covering with an adsorbent surface area
of 1 cm2. By measuring the pressure of intensity of the
particle flux accompanying the flash as a function of
time and surface temperature, it is possible to obtain
information on the coefficient of attachment of particles
on the surface and the nature of their adsorption (dis-
sociative, nondissociative, or island formations), the
binding energy of particles bound on the surface and
with each other, as well as on the catalytic and corro-
sion processes occurring on the surface of the solid.
When interpreting experimental data on the kinetics of
adsorption and desorption, it is necessary to keep in
mind lateral interactions between particles in the ad-
sorbed layer and weakly coupled pre-states for the
given adsorption system.

The method of surface ionization2 is based on record-
ing the charged-particle flux accompanying thermal-
equilibrium ionization on the surface and permits study-
ing processes with very low coverage and high tempera-
tures, which are inaccessible to other methods.

In the works described here, atomically pure metals
with known crystallographic orientation of the surface
at residual gas pressures of ICT^-IO"11 torr were used;
the composition of the gaseous atmosphere and fluxes of
of desorbing particles were recorded using mass-spec-
trometric techniques.

The mechanism of oxidation of hydrogen,3 carbon
monoxide,4 and carbon5 was investigated. It was shown
that the oxidation reactions, independent of the degree
of valence saturation of reacting molecules, follow the
Langmuir-Hinshelwood adsorption mechanism, and
their kinetics are determined by the nature of the
lateral interactions between the adsorbed particles.6

Two states of carbon were discovered on the surface
with sharply differing activity with respect to interac-
tion with oxygen. In the more active state, the carbon
atoms are randomly distributed on the surface, while
in the other state, carbon forms two-dimensional
islands with a graphite structure on the surface. The
graphite islands are more passive than carbon monoxide
gas in oxidation reactions due to saturation of the
valences of carbon atoms in them. They oxidize only
through the peripheral atoms and require higher tem-
peratures.

Graphite islands form due to a first-order condensa-
tion-type phase transition in two-dimensional carbon
monoxide gas on the metal surface. It was shown that
the metal, covered by two-dimensional carbon monoxide
gas, retains high catalytic activity in dissociation reac-
tions, while carbon in the graphite structure poisons
such reactions, decreasing their rate by a factor ~106.7

Individual metal atoms, deposited on an ordered
graphite layer, can cause complete dissociation of
molecules entering from the gas phase.8
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B. A. Tverskoi. Magneto spheric -ionospheric inter-
action and polar auroras. Alfven1 showed more than
forty years ago that plasma convection in the field of a
magnetic dipole is accompanied by charge separation
due to magnetic drift, and he proposed that for the earth,
quasineutrality is maintained by currents along magnetic
force lines. These currents are closed up through the
ionosphere. A self-consistent theory of such convection
was developed in Refs. 2 and 3, taking into account re-
distribution of potentials due to the finite resistance of
the ionosphere.

The basic equations of the theory are

—• (1)

where U t is the ionospheric potential, which is constant
along the magnetic field within the E layer; ju is the
component of the current normal to the ionosphere; v
is a unit vector normal to the ionosphere; W is the

volume of a tube of force with unit magnetic flux; Z is
the two-dimensional height-integrated ionospheric
conductivity tensor; and, P is the pressure of the mag-
netospheric plasma, which is assumed to be constant
along a line of force. The quantities U, P, and W are
interpreted in (1) as functions of latitude and longitude
in the ionosphere, which is emphasized by the sub-
scripts 2 in the vector operators.

The theory constructed based on (1) is confirmed by
many experiments and, in particular, by direct mea-
surements of the currents .7 ,,.4 Here the maximum
values }v>0 are many times greater than the currents
}*, accompanying free gas-dynamic efflux of magneto-
spheric electrons into the ionosphere. It was shown in
Refs. 5 and 6 that to create observed currents jv>0 a
potential difference

(2)

383 Sov. Phys. Usp. 26(4), April 1983 Meetings and Conferences 383


