bwgnuln]'  wwplwhulnplwd pupdpy Swlwfpnfiul Bobbpghl Epblpmead: Phlwmplpfnul £ I
gl wwpudbmpbph wppegfp, spaod bwlwlh b Showguaeong wpngliulbpp Luigifuprl
Lhpp lGuwmwmlby bh gdwgph b ghphmggup phhnwgeol mbhgayg B rwgu (il wl Sud wps

GAS BREAKDOWN BY STRONG ELECTROMAGNETIC FIEID
S. G. HARUTYUNYAN AND A. K. ISHOEV

The processes responsible for gas ionization and electron “""l“.nc‘“ d°_"°l°l
ment in superstro g electromagnetic [ield have been considered. The .mteructlon [
external field with atoms leading to the decrease in ionization potential and, as

esult, to the increase of cross section of atom ionization by electron shock is di
cussed. We also consider the role of processes, in which the electron shock excita
tion of atoms with following ionization by high-frequency tunnel °ﬁ°_°t takes plac
The constant of gas ionization avalanche development is calculated with due regar

for the aforesaid and the range of parameters oi plasma and radiagion within u.rhic
this process is essential is examined. The calculations were carried out for line:

and circular polarizations of the radiation.
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KPATKHE COOBIUEHUS

JUAMATHUTHASA BOCIIPUMMYKMBOCTL CBOBOZHBIX
3AEKTPOHOB B KBAHTOBOWH SIME

A. A. KHPAKOCSHH, M. K. KYMAIIAH
Epesanckuii rocysapcTBeHHBIH YHHBEPCHTET

i(Tloctynuaa s peaaxyuio 3 mions 1988 r.)

[ToAyueno BbrpasienHe AAS AHAMAarHATHOW BOCHPHAMYHBOCTH XBAaHTOBOW

SAMDI. pBCCNOTpCHN CAYy4YaH BBIPOMACHHOIO H HEBLIPDOKAEHHOrO rasos. npcmc-
ACHO CpaBHEHHE C OPGRT&AUHNM auamargeTHasMom csoboaHoro 2AERTPOHHOrO

rasa.

Ycnexn B passuTHE SMHTAKCHAADHOH TEXHOAOTHH, OCOOEHHO MOAEKYAAD-
HO-Ay4eBoH smHTakcuu [1], caerasmme BOSMOXKHBIM BblpamuBaHWe pasAHY-
HBIX NOAYTPOBOZAHHKOBBIX CTPYKTYP, CTHMYAHMPOBAAH SKCIEpHMEHTaAbHBE H
TEOPETHYECKHEe HCCASZOBaHUA CHCTeM C MOHHKEHHOH pasmMepHocTbio [2], 8
YaCTHOCTH, CTPYKTYp ¢ kBaHTOoBhiMu svamu (KS).

B zannom coobmennn mposejeH pacuer ZUaMarHHTHOM BOCIPUENMYUBOCTH
SAEKTPOHHOrO rasa © KBaHTOBOH AMe, HaxoAsuieHcA B CAaBOM MaTHHTHOM IIO-
Ae H, mepnenauxyaspuon ocu KS (oco 2).

lamMuabTonHan saexkrpoHa (6es ydera cnmua) umeer BHA

28 2 2 2 2 2 2
i e G S S e
2m 0x* 2m dy e 2m 0z*

rae by = (ch [ eH)'*—marsuTHan ZAuRa, m—s(QeKTHBHAN Macca SAEKTPOHA,
V (z) — norenguan Kf, xoropmili Gepercs B BHie npsmoyroAbHO# sMbI C
raybuso# V, n mupuro#t d. B zarpme#lmem orpammummcs cayuaem, xor-
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aa V> h* |/ md* > h? | mil, a marEMTHOE NMOAe y9TEeM C MOMOIIbIO TEOPHH

. Bosmywenuii. B pamxax czeraHHBIX Npu6AuZEHHH JAA CHeKTpa SHEPrUU
DAEKTPOHA MOAYYUM:

E-.=££::+Eln2+aHnn, (2)

nk 2m

 rze k (ky, ky) — BOAHOBO# BekTOp aAexTpoHa B mAaockocru Kfl, E,=? w3

| 2md* - saeprua ocuopEoro (n=1) KBaHTOBOrO YyYpOBHA B AME,
n= 1 ’ 21 3

st (Y3 ) e ] o

Boiuncaus ¢ nomompio (2) u (3) naotHocTs cBoGozmoi eHeprmm [3], aas
AMaManHATHOH BOCIPHMMYHBOCTH IIOAYMHM CAeZYIOUIee BblpaXKeHHe

_ disT sl N
il 2(1 — )ln[1+exp(—k8T )] 4)

rze XEMIOTEHIHAA |L QIPeAeASeTCS M3 YCAOBHS HOPMHPOBKH YEPE3 TIAOTHOCTH
aaektponos N u Temneparypy T :

ka T p— E1 n’ ]
In|1+4 ex (—— 5
e [ SR | ©)
ITepelizem x paccMOTpEHHIO PasAMYHBIX IPEAEALHBIX CAYHaEes.
1. Ecau erexTpornnii ras B Kf soipoxzaen, To B xBanTOBOM mpeaeae,

KOTZa BallOAHEH TOABKO MEPBLIH YPOBEHb PasMEPHOrO KBaHTOBaHHA B fAME,
T. e. By < p < Es, 13 (4) u (5) caeayer, aro

6 2d? N
x=—xo(1—?)’xo= e, ()

N=——-

Cpaenum (6) ¢ op6HTaABHBIM ZHaMarHETHSMOM CBOGOZHOTO SAEKTPOHHOrO ra-

3a [4]:

2
b/ 22| = (= — 6) LV’%’. ~1,25 (N. &), )

rae kr=(37? N)'® — pepmueBckoe BOAHOBOE uncAO0. B paccmaTpuBaeMom
KBaHTOBOM mpezeAe HauboAbmee sHadeBHE [ /X |n.x == 3,9 cooTBETCTBYET
nAOTHOCTH Nmix =3%2d%.  Tlpu naormoctax NN, ~0,72d-2

by, ] <1.

Korza samoameno mmoro ypopme#r pasmepnoro ksamtosamus (u>> Ei),
u3 (4) u (5) noayzaem

Xz—Yo» (6a)

uT0 oTAm4aercs or {(6) Ammb xospouumentom 0,39, c6ycAroBAEHEBIM HaAHYHEM
«BECOBOro» MHOMHTEeAR N-oro ypoeus (1—6/n%n?), xoropbit 3aMeTHO OTAW-
YaeTcs OT eAMHHLBI AMIIb ZAA MaAbIX 7L,

2. JAs HeBBIPOXZEHHOrO SAEKTPOHHCTO rasa ¢ momompio (4) u (5) mo-
AydaeM, 9To
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6 A(a)

= A@)), ®)

A=k [1 iR
tae A(a)=Y n-2exp (— a n? ),a napamerp « = E, [ kg T. I'patpux 3aBH-

CHMOCTH ¥, OT @ MpeACTaBAeH Ha pucynke. B pacmarpusaemom cAyuae
KpuTepull HEBLIDOXAEHHOCTH NPUHAMAET BUZ

2Nd? a

1 9
R T UTT ®
=X
Xo
|
04
0 { 7

B kaaccuuecko#t obractu 2K 1 (g K d, kg — zebpoiireBckad AAWHA BOAHBI
saexTpona) u3 (8) moayuaem Bhipamenue (6a), npu sTom u3 xputepusa (9)
caeayer, aro N=r"2[44d*. B xsamToBOH O6racTn a>1 (mo 6e3 Hapyuwe-
aus (9)], ocroBro# BkAaA B A4 (a) zaer nepeoe caaraemoe, u u3 (8) moayuaer-
ca gopmyaa (6). Ozmako B zansOM cAygae ¢opuyaa (6) npumenuama
TOABKO AAf 3Hadenud nmrorTHocTH N & w/2d°czexpa, T. e. mpH CylIeCTBEeH-
HO MeHhrmHx sHauenusx V.
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DIAMAGNETIC SUSCEPTIBILITY OF FREE ELECTRONS
IN A QUANTUM WELL ;

A. A. KIRAKOSYAN M. K. KUMASHYAN

An expression for the diamagnetic susceptibility of a quantum well is obtained.
The cases of degenerate and nondegenerate gases are cousidered. The comparison
with orbital diamagnetism of free electrons gas is carried out.
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