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waboulsied The film s considered (0 be prepared by the vacuum evaporstion method with the thermal trestment
mmﬂmn—dwimu:-muhuwﬂ-—m“-—mm

froem that of the three-<hmonsional Debye-Hucosl case.

ibe screcming 1s conditioned by the three-dimensional De-
bye-Huceel correiation between the impurity ions. Such a
correlation custing in the melt, from which the arystal is
sirstching out, is frozen duning the process of crystalliza-
tion and it leads 1o the of the potentisl of the

purities interaction. The screening of the point charge's
poiential in the case have Lo be different from the three-
duncusional Debye-Huccel screening and the aim of our
paper is to demonstrate that.

We consider the compensaled semconduc-
tor film with impurnitics, m which the average concentra-
ticans of positive and negative ions arcequal 5, = 5. = a.

Let the thickness of the film is d, diclectric constant is
£and diclectnic constants of the covironment are &; and &
out of two boundaries of the film respectively, z-axis is
perpendicular to the film boundarics and the origin of
coordinates s chosen to be in the centre of the film.

The potential of the point charge e located on the z-

axis in the point = Ms% can be evaluated from the

the film and using the conditions of the continuation of
the potential and z-components of the induction vector
on the two boundaries of the film.

The Poisson cquation inside the film for the Fourier-

component of the potential g.(z,x) = lp(5,2,7) e %55,
where & and 7 are two-dimensional vectors in the film
planc, in the incar screening approximation has the fol-
lowing from:
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Here 2 = = is usual Debye-Huccel expression of

the verse scroeming radius and T is the tomperature of
thermal treatment.

The solution of equation (1) satisfying the boundary
conditions is as follows
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One can see from the expression (2) that the Fourier-
component of the poiential depends on value of the vec-
tor k. Therefore, we can write for the potential itself:
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where we have integrated over the polar angle and ob-
tained the Bessel function J, (kp). Due 1o strong oscilla-
tions of J; (kp) - function st large valucs of it’s argument,
the small values of ¥ (kd«1) sre essential ones in the



intcgral over k at large distances pgsd If the Debye-
Huccd radius s much larger than the film thickness, that
is &del, then kdel and one can write for @, (2,27 the

{cliowing approumale eXpresaon:
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In the most interesting case, when the dislectric con-
siant of the film ¢is much larger than the diclectric con-
stant of the environment &; ; «5
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and (6) can be sumplificd as follows
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Thaus, we have in our approximation:
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Let us find the asymptotic behaviour of the integral
Aa,f), when a»l or st the distances o»1/2 . We con-

fader Two cases (F«1 and F»I).
L. Bul.

Ala,p)= Ala ﬂl-aﬂ[ﬂfaha = Bfa,l] (19)
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Ala,0) s the McDonald function K, (a) [3], which as-
yuipiolic cxpression ot large a has the following form:
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Using the asymptotic expressions of the Bessel function of

imaginary argument I{a) and the Struve function Ld{a)
[3] we obtain:
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the first member of the series we obtain for the potential
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When p increases for the first time the mem-
ber plays the main rok because of the small value of the
paramcters A In this case the screening radius coincides
with the three-dimensional screcning radins 1/= Then, at
the largest values of o the cubic member becomes essen-
tial onc and there s no screcning radius in this case.

It have to be pointed out, that only the exponential
member for the potential screened by the degencrate clec-
tron gas has been obtamed in the paper [4) And because
of the formal analogy between the problem considered n
(4] and our problem, onc can consider the formula (16) as
more precise onc than the result of [4]
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This case corresponds 10 & very small values of the
hﬁhﬂimﬂhm}hﬂm

h{-h d}.Alnﬂ such values x <1 give

£
the main contribution to the ntegral (9). Therefore, for
fi»1 we can neglect x° in the denominator of the integral
o

e

where H, is the Struve and N; - Neumann functions. Us-
ing the asymptotic cxpressions of these functions at the
large values of their arguments and thar expressions at
small values of argument (4], we have
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For the potential we obtain in this case
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Formulas (16) and (19) correspond to the general principle according to which the screened potential in two-
dunensional system af large distances must decrease as /o
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IKIOLCOULD KORRELYASIYALI ASQAR IONLARI OLAN NAZIK YARIMKECIRICI TOBOQODO
ASQARLARIN EKRANLASMIS POTENSIALI

lam koompesiainys olunmey apgark sarik yanmheric tobogede niqievi ylkida ckranhgoas besablanmeydr Hesab
chusus by wbege "bourkadirms-kizerme” metodu e bazrbhamgds Ekrankbgdinkmey poicnsmbn ifadesi tapimg vo
cvans biyik memafelorde icdkill Debay- Hyukkel chkranbshrmaundan ssash wkiklo forgbnmesi gistorimagdic
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IKPAHHPORAHHLIA MOTEHLMAI [IPHMECH B TOHKOM NOAYTIPOBO JHHKOBOM
[UIEHKE C IBRYMEPHOM KOPPEASLMER IPHMECHRIX HOHOB.

PacouiTana paHMpORS TOSSTHOMT 1PAI 8 TOMKOR DOIYIPOSOIHMECEOH NICHEE ¢ DOEROCTIG KOWICHCRPOBAR -
st Opessccant. CSRTSCTON 70 NISHAS DPHIUTORICHS MCTOIOM HAIMICHRS ¢ DOCICIRIcUnN oTmous. Haliaemo supaxe-
NS JCPANNPOSANNOID DOTENUMNATE N NOKINAN0, FT0 S SO paccToSNNG SPANNPOEKS CYURSCTICHNC OTINYASTCS OT
Tpenmepisci []ebal- oaxesracuoll SPaRNDORKE.
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