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system with the lattice vibrations. A theoretical analy-
sis has shown that if a magnetic field which gives rise
to spin-level splitting is applied and the splitting coin-
cides with the frequency of the phonons participating in
the light scattering being observed, then an appreciable
shift in the Mandel'shtam-Brillouin component appears.

Especially interesting results may be obtained by
combining the paramagnetic resonance and the Mandel'
shtam-Brillouin effect. In particular, if a "narrow
phonon bottleneck" is produced, i.e., if the rate of
energy transfer from the spin system to the resonant
phonons is higher than from these phonons to phonons
of other frequencies, then at the saturation point of the
paramagnetic resonance the effective temperature of
the resonant phonons should increase by many factors
and, correspondingly, the intensity of the scattered
light should increase»

Tests were run on a cerium-magnesium nitrate
single crystal, which has suitable paramagnetic and
optical properties. Under the conditions of continuous
saturation of the paramagnetic resonance, the effective
temperature of the resonant phonons increased from
1.5°Kto 250°K. If, however, intermittent saturation
with frequency somewhat different from the frequency
of the paramagnetic resonance was employed, then the
effective temperature of the resonant phonons increased
to 8000° Κ in the beginning over a short interval of t ime
of the o r d e r of 0.1 μββο. The avalanche-like growth of
the number of the resonant phonons is explained by the
fact that the experiment was set up under conditions
which ensured the population inversion of the spin
levels, by virtue of which a phonon m a s s e r effect ap-
peared.

In conclusion, the possibility of using the Mandel '
shtam-Bril louin scat ter ing to study the various mecha-
nisms underlying spin-latt ice relaxation, to observe
single-phonon processes at high t e m p e r a t u r e s , and to
detect acoustic paramagnetic resonance is discussed.
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G. I. Distler. The Elect r ica l Structure of Crystals

The e lectr ical s t ructure of c rys ta l s , which deter-
mines their many physical and chemical proper t ies , is
a set of different electrical ly active defects. The
methods of decoration, based on selective crystal l iza-
tion of different substances on the elements of the
electr ica l relief of the surfaces of sol ids, allows us to
visualize at different levels of resolution this relief
and its changes.

It is established that the active s i tes of a r e a l
crys ta l a r e , apart from isolated point defects, complex
active centers—groups of point defects —which act in a
number of processes as a unit, as well as m i c r o - and
m a c r o - c l u s t e r s of point defects. Between charged point
defects of opposite charge in crys ta l s , there appear
polarized line br idges, s ince it is precisely at these
places that the intensity of the electr ic field has its
maximum value. Polar ized line s t ructures a r e often
observed at complex active c e n t e r s , in c lus ters of
radiation defects and in electr ic double layers at the
boundary between two solid phases, the lines being, as
a rule, oriented along definite crystal lographic d i r e c -
t ions . Thus, there appears in crysta ls a lattice s t r u c -
ture whose lattice points a r e electrical ly active point
defects and c lus ters of them, while the l inear sections
a r e m i c r o - and macro-polar ized s t r u c t u r e s .

During crystal l ization, the formation of nuclei oc-
curs selectively on electr ical ly active point defects,
while the growth and coalescence of the nuclei and
fairly large part ic les occur at different r a t e s at local-
ized regions of the surface, the e lectr ica l propert ies
of which a r e determined in the first place by the
m i c r o - and macroc lus te r s of point defects. At the
negatively charged sections of the surface, physically
adsorbed thin layers of water a r e formed which play
the role of a " l u b r i c a n t . " Polar ized line s t ructures
a r e also active places during crystal l ization. Crysta l-
lization i s , consequently, a matr ix replication process ,
programmed in the e lectr ica l s t ructure of the surface
of the crys ta l-subs t ra tes (and seedings). A fa r- reach-
ing analogy between such heterogeneous processes as
crystal l ization and biological processes suggests itself.

The establishment of the fact that the activity of
surfaces, in part icular , of cleavage and growth s teps ,
manifests itself through their e lectr ica l c h a r a c t e r i s -
t i c s , calls for a new approach to the dislocation theory
of crysta l growth. Indeed, the exit points of screw dis-
locations, which a r e responsible for the existence of
undergrown s teps, should be active during the growth

FIG. 1. Picture of oriented crystallization of anthraquinone on the
outer surface of a plycrystalline layer of ZnO of thickness 150A, de-
posited on the surface of a NaCl crystal.
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FIG. 2. Same as in Fig. 1, on the contact surface of the ZnO poly-
crystalline layer, produced on the surface of a NaCl crystal and then
detached from it.

of crystals only when these steps possess the requisite
electrical characteristics. Only if the charge and
potential of the steps, connected with the screw disloca-
tions , are more favorable for crystallization than the
other electrically active points of the surface, e.g., the
point defects, will the growth of the crystals take place
through the dislocation mechanism.

The electrical structure of crystals is responsible
for the long-range processes, consisting in the trans-
mission of structural information through the boundary
layers, produced on the surfaces of crystals. Under
the action of the electrically active points of the crystal
surface, there appear localized induced polarized
structures of the electret type, which reflect the elec-
trical properties of the crystal surfaces. The possi-
bility of transmission and storage of structural informa-
tion through the thermoelectret and photoelectret
mechanism by means of not only amorphous, but also
polycrystalline boundary layers, was established. This
means that the induced polarized structure appears and
exists independently of the crystallographic directions
of the boundary layer (Fig. 1). Induced polarized struc-

tures were also produced in monocrystalline epitaxial
layers, which acquire in the boundary region contiguous
to the substrate special electrical properties that dif-
fer from the properties of the remaining monocrystal-
line layer. The polarized structures, which are the
information network, get "frozen" into different
boundary layers so stably that these layers become
unique electrical copies of the surface, which can exist
independently of the crystals once they are detached
from them. This uncovers a very promising possibility
of production of "electrical copies" with one and the
same matrix for carrying out appropriate heterogene-
ous processes, in particular, crystallization.
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