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ELECTRON CAPTURE IN SEMICONDUCTORS WITH DISLOCATIONS IN QUANTIZED
MAGNETIC FIELD
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Electron capture by the dislocation centre in the quantized magnetic fiekds for semiconductors with dislocation are mvesti-
gated The effective cross-section of dectrons is calculated on the basis of Pillaver capture theory. It is shown that the effective
cross-section on the capture mcreases proportionally to /” with logarithmic sccuracy with incresse of the external intensity of the

magnetic ficld

The influence of charged edge dislocation on proper-
ties of semiconductors strongly depends, apan from the
physical situation, on the interaction between carriers of
charge and dislocations [1]. Therefore, the study of the
clectron capture by dislocations m quantized magnetic
ficlds is interesting from practical point of view.

The present articlke is devoted to the imvestigation of
the cross-section of ciectron capture by dislocations in n-
type semuconductors m quantized magnetic ficdd The
cross-section of electrons c was calculated on the basis of
the modemized model of an edge dislocation suggested in
the paper [2]. According 1o [2], the deformation potential
creates a potential which is able to catch dectrons inten-
sively. In this paper the theory of the cascade capture of

way, Le. when kT>ola~ (Alms’) ? (T is the tempera-
ture of lattice, k is Boltzman's constant, A, is the energy
of an acoustical phonon, ()= (eH/mc) is the cyclotronic
frequency, = is the cffective mass of cectron, s is the
sound veloaity). Under these conditions the dectron loses
is energy hittle by hitle, and the capture may be described
as the perustent shift from positive energy region 1o the
negative one. The dectron is really captured when its en-
ergy level is under E=-kT.

Now we consider the case when the concentration of
dislocations is sufficicntly low and there are no crossing
among the Ride cylinders of scparate dislocations. The
dislocations act as independent centres. As it follows from
?Lm:mmd‘mmidﬁdhh
ormula

o=J/ne<v> )

J 15 the dectron flow to the centre of dislocation, 5, is the
equilibrium bulk clectron concentration, <v> is the ther-
mal velocity of clectrons. The flow J is camied out as in
the paper [3]. After simpie transformations onc can get
for o

_ Ai:T{( dEe:q:fE.o’kT}T;
s {V}L‘[ B(E) ) @

2x N
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cocfficient in the encrgy space defined by the following
formula
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where @rf) is the summary potential energy defined by
clectrical and deformation ficdds of the edge ddocation
(2], the i and j indices mean the totality of the dectron's
three quantum numbers (o, k,,k,), W, is the transition
probability from the i-th quantum state to the j-th one
by the interaction with acoustical phonons. In the ul-
iraquantum Emit (n=n'=0) the probability defined as
follows:
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where

nic,
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5 the cnagy of clectron for ith quantum statc,
£, = (hc / eH)"?, pis arystal density, E_ is the constant
of deformation potential, § is the phonon wave vector,
N; =kT/ he, is the equilibrium distribution function of
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a=(1-2v) / (1-v), vis the Poissons cocfficient. b is the
value of the Burger's vector. Substituting (5) into (2) we
gt
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It is obvious that Lhe cross-section of capiure increases
with the increase of magnetic ficld. As the value of
YAQms® / U, is less than |, therefore o'is growing as &

Mwﬂ“ﬁ*Jﬂ:’fﬂ,ﬂ
define the region of application for the formuls (6). if £,

H and s have the following values £~0.1, 5~10° ¢,

5~5-10° cm/s then the value YAQms® / U, is equal ~0,1.
The valuc of the magactic ficld is defined by the incqual-

ity
(MIms® % < kT << M ™M
Thus equation provides both the quasiclasticaty of clec-
tron by acoustical phonons and quantizing of

the magnetic ficdd. The conditions (7) may be rewnitien as
1<<i/H.<§', where &ms /KT, H.~kT/2 |jis
==h/2mc is the cffective Bohr magnetone). If we take the
value of the parameters =102, T=300K then 5. is
equal ~250 ke.
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