anisotropic and the antiferromagnetic coupling along the c axis is much stronger
than the ferromagnetic coupling in the plane perpendicular %o c¢; this has been
observed experimentally in KCuFs; [6]. Further, it follows from the developed
theory that Ts/Torb n J/U; usually J/U0 = 0.1 [3]. In LaMnO; we actually have

T = 100°K and Torb 2 900°K. A more detalled consideration of these questions,
as well as all the details of the derivation of the results, will be published
later.

Let us discuss the relation of the proposed mechanism to the ordinary Jahn-
Teller effect. Generally speaking, these two mechanisms do not contradict each
other: it is possible that the local distortions near the cation are determined
by the Jahn-Teller effect, and their cooperative ordering by fthe superexchange
considered above. In this case the ordering picture would be somewhat closer
to the picture of Wojtowicz [7] (a transition of the order-disorder type) than
to that of Kanamori [2].

It is possible that the mechanism considered here operates in substances
with a different structure, for example in tetragonal spinels [1], and also in
a nunber of rare-earth metal compounds (CeSb, DySB [8], DyVO, [9]), where a
lattice transition has been observed at T > Ts'

In conclusion, we are grateful to L.N. Bulaevskii, V.L. Ginzburg, L.V.
Keldysh, and V.L. Pokrovskii for useful discussions. '
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The switching effect in amorphous semiconductors, which has been under in-
tense study in recent years (see, e.g., [1 - 3]), has not yet been uniquely and
convineingly explained [4].

We propose here a switching mechanism that should take place in amorphous
semiconductors if the model of [5] is valid for them.

According to this model, an amorphous (vitreous) semiconductor constitutes
a system in which strong fluctuations in the spatial distribution of the charge
give rise to such powerful fluctuations of the potential and of the potential
energy of the electrons, that the corresponding bending of the energy bands turn
out to be of the order of the width of the forbidden band of the superconducting
material.

It is easily seen that under these conditions the semiconductor constitutes
alternating n- and p-type regions, i.e., a system comprising a large number of
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Fig. 1. Section of energy scheme of an amorphous semiconductor: a - in
equilibrium, b - after application of the voltage.

Fig. 1

Fig. 2. Energy scheme of four-layer n-p-n-p structure: a ~ at equilib-
rium, b - after application of a voltage.

n-p junctions (Fig. la).

Such a system of series-connected n-p junctions, however, should have an S-
shaped current-voltage characteristic when a voltage is supplied to it (Fig. 1b),
i.e., it should exhibit a switching effect (with respect to current). Indeed,
for a system consisting, say, of four regions (i.e., n-p-n-p structure char-
acteristic of "tyristors"™ (Fig. 2a)), this 1s well known [6]. In such a struc-
ture, when a sufficiently strong voltage 1s applied (Fig. 2b), an instability
sets in and leads to a switching into a state with a higher value of the cur-
rent. Indeed, the barrier (3) for the holes in the right-hand junction is
lowered by the charge of the electrons injected in the left-hand n-p junction
(1) which pass through the p-region and enter the n-region III with their charge.
This increases the injection of the holes from region IV into region III, and
subsequently into region II. The holes in region IT lower in turn the barrier
(1) for the electrons, ete. The process terminates with a transition into a
state with lower resistance and i1s characterized by an S-shaped current-voltage
characteristic.

An analysis of the current-voltage characteristic for structures contain-
ing more than four alternating n- and p-regions, performed in a number of
studies (see, e.g., [7]), has shown that they too retain an S-shape characteris-
tic.

An amorphous semiconductor, of course, is not the strictly periodic planar

structure for which the S-shaped current-voltage characteristic has been de-
duced.
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However, the qualitative character of the switching effect in an amorphous
semiconductor (i.e., for a random distribution of the dimensions and shapes of
the alternating n- and p-regions) remains of course the same, except that the
role of the barrier overcome by the electrons (holes) upon injection is assumed
by the energy distance from the Fermi level (or edge of the band) to the cor-
responding "percolation levels."

It should also be noted that since each electrode of the amorphous switch-
ing element is in contact with both n- and p-regions, the closest analog of the
amorphous structure should be taken to be the well-known multi-layer devise with
symmetrical characteristic, called "symmistor" or "triac" [8].

Real amorphous switching elements are characterized by a great variety of
characteristics. This is apparently connected to a considerable degree with
the fact that the pinching of the current, which occurs in the case of an S-
shaped characteristic, leads to effects (sometimes irreversible) connected with
heating of the semiconductor.

It seems to us, however, that the primary mechanism of switching is not
connected with heating and has the electronic nature described above.

In conclusion, the author 1s grateful to A.I. Ivarov, B.I. Shklovskil, and
I.S. Shlimak for a useful discussion of the work.
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