
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)
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FIG. 1.

must exist between the ionosphere and sufficiently
distant (by many thousands of kilometers) regions of
the magnetosphere (m and e are the electron mass and
charge, N and Te are the electron density and tempera-
ture at high altitudes). The experiment shows that in
the region of strong currents jv>Q the electron energy
spectrum contains peaks at energies corresponding to
the potential difference (2).7 It is in these regions that
the brightest polar auroral formations—homogeneous
arcs, bands, and draperies—are observed.

Separation of arcs and bands into several parallel
bright formations must be viewed as an instability of
the system of interacting magnetospheric-ionospheric
electric fields and currents. The mechanism for this
instability is illustrated in Fig. 1. Assume that a wave
disturbance with potential ut(x) arises in a region
J B ^ O in the ionosphere. Evidently, disturbances )!,(x)
<0 will arise near maxima in U1} while near minima
j'I(x)>Q. On the other hand, under the action of efficient
collisions, hot ions in the magnetosphere will collect in
regions of potential minima. Assuming that W = W(x),
P = P0(x) +Pl(x), y, 2 = const and P'= -PeU/T{ (for
simplicity we assume that U( =£/„), we obtain from (1)
the following equation for U:

A'U
+ ;.v (*) - - v = o (T,- ion temperature). (3)

For jov>0, (3) has the form of a Schroedinger equation
for the potential well and the condition for instability
reduces to the condition for existence of levels. For
example, for Jov=j0/ch2-*x, these levels are

-n(n+l) (n=l. 2, ...). (4)

The number n corresponds to the number of arcs. For
intermediate values of ja, the arcs are slightly tilted
away from the direction W = const.

If there is an electric field E f , then (for small scales
of variation of ja(x) along x) due to electric drift the
role of collisions sharply decreases, and the expres-
sion j'= -}0eU/Ti is valid only on scales where near
the plane of the equator the characteristic wavelength
A. satisfies the relation 2irof ^$1H\ (zT, and nH are the
average thermal velocity and Larmor frequency of
magnetospheric ions). Projected on the ionosphere
along lines of force, this gives (with va~ 10s cm/s,
n H «6 s"1) AS40 km. The presence of electric drift
along the x axis together with stratification likewise
leads to the appearance of longitudinal currents, related
to the presence of an ionic density gradient:

cE,,e-WK au

di (5)

In this case, the condition for instability is supplement-
ed by the requirement

cE,,e*WN

while on the equatorial side of the arc, an additional
surge in brightness appears.

If the ion distribution function is non-Maxwellian and
has a maximum, then Ut^Um. Linearizing (2) leads to
the relation

(6)

where ft is a dimensional factor ~1. If the denominator
in (6) is close to zero, then many arcs can form.
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