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Deigen and Pekar [1] advanced the hypothesis that the conduction electron in a homo-
polar crystal is capable of deforming the lattice and of becoming localized in the region of
the deformation produced by it in such a manner that the energy of this self-consistent state
is smaller than the electron energy in the undeformed lattice. The authors called such a
state a condenson, and showed in the same article that no condensons of large radius are re-
alized. One can expect, however, condenson states to be produced by an external magnetic
field, since any arbitrarily shallow potential well leads in a strong magnetic field to the
appearance of local electron states.® We present below an attempt at the corresponding cal-
culation.

Let us consider a conduction electron in a cubic homopolar crystal in the presence of
a strong magnetic field. Since all the characteristic dimensions of the problem are much
larger than the lattice constant, the lattice can be replaced by an elastic continuum with a

deformation tensor uij and with elastic moduli kikﬂm'

To describe the interaction between the electron and the lattice, we shall use the
method of the deformation potential. The ground state of the system will be sought by a
variational method (see [1]). By minimizing with respect to gy e reduce the problem to a
determination of WO ~ the normalized extremal of the functional

I(x/r)=-'—r:/:'(p+—e—A)2¢dr-—ﬁ-——rhﬁl”h (1)
2m ¢ 2()\ull +2X 119)
where € is the constant of the deformation potential. Iet us ascertain the class of func-
tions in which WO should be sought. To this end we note that the assumed approach is equi-
valent to the adiabatic approximation, and WO is the electron wave function of the ground

state, calculated for u,, corresponding to the sought self-consistent state, i.e.,
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Vb(;) is a shallow potential well having axial symmetry and an axis along 1. Going over to
cylindrical coordinates, we can easily show that when the magnetic field is sufficiently
strong, so that it is sufficient to retain only the first Landau band in the expression of WO
in terms of the states of the free electron in the magnetic field (see [2]), the ground state
(2) takes the form
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where Py = Jct/eH is the characteristic magnetic length, i.e., it corresponds to zero value
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of the quantum number m. Substitution of (3) in (1) leads to a variational problem whose
Euler-lagrange equation is of the form
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with E¥ = E - uH (u - Bohr megneton). The ground state of (4), satisfying the normalization
condition, is
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where z, is an arbitrary constant and the energy of the local state and its radius are
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1 and Eg ~ H2. The net gain in energy due to the formation of the self-consistent

i.e., r ~H
state (:he intrinsic energy of the condenson) is (l/})lE%l. For & numerical estimate we assume
m=m, € =10 eV, Ay111 + D120 = 101 erg/cm®, and H = 5 x 10® Oe. Then r, = 0.6 x 1078
cm and E¥ = 1.4 x 1023 ev.

If the effective mass of the "bare" electron is anisotropic, then the optimal condi-
tions for the appearance of the states under consideration occur when the magnetic field is
directed along the largest axis of the effective-mass ellipsoid. It is important to note that
allowance for the next landau bands in the expansion of WO does not lead to violation of the
condenson states, although it does complicate the problem.

Owing to translational symmetry of the problem, the condenson is not a static forma-
tion, but has a finite effective mass and dispersion, although the calculation of these quan-
tities, as well as allowance for the quantization of the lattice vibration, is beyond the
scope of the present communication. I take this opportunity to thank E. I. Rashba for dis-
cussing the results and for valuable remarks.
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* A seemingly analogous situation occurs in one-dimensional molecular structures where,
as shown by Rashba [2], the exciton-phonon interaction gives rise to excitations of the ex-
citon type, which cause local deformation of the chain and have a finite radius.
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