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AnHoranusa. IlpennoxkeH MeToj pacdyeTra YNpPyrHX MEXaHHUECKHUX HAMNPSIKEHUH M HMHAYLHPOBAHHBIX
ANIEKTPUUECKHX TOJIEH B MPUTPAHUYHON OOJIACTH «KBAHTOBAasi HUTh — MaTPUUHBII MaTepuai». [loBepxHOCTH
KBaHTOBOI HHUTH MPON3BOJIBHOW (OPMBI MOXKHO alMpPOKCUMHUPOBATH OTPAaHWYEHHBIM YHCIIOM 3JIEMEHTAPHBIX
Y4YacTKOB. DTO MO3BOJISIET IPOBECTH MHTETPUPOBaHKE (QYHKINH [ pUHA B aHATNTHYECKOM BHJIE C HCIOJIb30Ba-
nueM noaxoza Iltpo. OObekTaMu HCCIIeIOBaHMS CIYKWIM KBAaHTOBBIC HUTH apCeHUIa MHANS KBaJpaTHOTO
CEYCHUSI, TOMEIICHHBIC B OECKOHEYHOE MTPOCTPAHCTBO MaTPUYHOIO Marepualla U3 apceHU/1a TajlIus, a TaKkKe
KBaHTOBBIC HUTH HUTPHA HHANS T€KCAarOHAILHOTO CEUYEHHMS, 3aKIIF0YEHHbBIE B 0ECKOHEYHOE TIPOCTPAHCTBO HHU-
TpUA aJIOMUHMS. YCTAHOBIICHO, YTO Ha TPAHUIIE «KBAHTOBAs HUTh — MaTPUYHBIA Marepuam» (Gopmupyercs
CKa4OK MEXaHMUYECKMX HANpsDKEHWH U1l 000MX THIIOB KBAaHTOBBIX HHUTEH. YIpyrue HampspKeHHs B LIEHTPE
kBajipatHoil HutH InAs (v  +v_) = 0,107, B uenTpe rexcaronanbHoi mut InN — (y_+v_) = 0,196. Bayrpu
KBaJIpaTHOI KBaHTOBOM HUTH InAS pacnpenieneHue x-KOMIOHEHTBI HalPsKEHHOCTH ITOJISl BO3PACTAaeT U TOCTH-
raet Mmakcumyma E_= 0,4 - 107 B/m. [l rekcaronanbHOM HUTH Ha FPAHMIIE CO3/IAETCS CKAYOK HAMpPSKEHHO-
CTH X-COCTaBJISIFOLIECH JIEKTPUUECKOTO ITOJIsl, CAMMETPHYHO CIIaJIaloNINi 110 00€ CTOPOHBI TpaHullbl. B ieHTpe
rekcaroHaJpHONH HUTU InN HanpsKeHHOCTh IEKTPHUUECKOTO TOJIE CTAHOBUTCSI OTPULATEIBHOM U CHHMXKAET-
ca o E = —47 - 107 B/m. Ha rpanune kpaapatHoit HuTH InAs u Marpunbl GaAs HaOMroqaeTcs MakCUMyM
E =-0,8 - 10" B/M. B omin4ue 0T KBaJpaTHBIX HUTEH /15l TEKCArOHAIBHBIX HUTEH B PUIrpaHUYHOM 00macTu
InN/AIN cosnaercs none £ = —138 - 107 B/m.

Ki1oueBble cji0Ba: TeTepOCTPYKTYpPhI ¢ KBAaHTOBBIMH HUTAMH, (QyHKIMs [prHa, ynpyrue HanpspkeHus,
WHAYLUPOBAHHBIE IEKTPUUECKUE TIOMS.

INDUCED MECHANICAL STRAIN AND ELECTRIC FIELDS
IN NANOHETEROSTRUCTURES WITH QUANTUM WIRES

S.N. Chebotarev' 2, M.L. Lunina?, D.L. AlfimovaZ,
G.A. Erimeev!, L.M. Goncharova!, A.A.A. Mohamed'

Abstract. We proposed a method for calculation of elastic mechanical strain and induced electric fields
in the boundary region “quantum wire — matrix material”. It is shown that the surface of a quantum wire
of arbitrary shape can be approximated by a limited number of elementary line segments. This approach
makes it possible to integrate the Green’s function in analytical form using the Stroh approach. The objects
of investigation were square quantum wires of indium arsenide placed in an infinite space of gallium arsenide
matrix material, as well as hexagonal indium nitride quantum wires enclosed in an aluminum nitride infinite
space. It is established that a mechanical strain jump is formed at the quantum wire — matrix material boundary
for both types of quantum wires. The elastic strain at the center of the InAs square wire is (y_ +v_) = 0.107, at
the center of the InN hexagonal wire is (y_ +v_) = 0.196. Inside the square InAs quantum wire the distribution
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of the x-component of the field strength increases and reaches maximum £_= 0.4 - 107 V/m. at the boundary.
Jump in the strength of the electric field x-component, symmetrically falling on both sides of the boundary, is
created for a hexagonal wire. At the center of the InN hexagonal wire the electric field becomes negative and
falls to £, = =47 - 107 V/m. It is shown that maximum £_= —0.8 - 107 V/m is observed at the boundary of
the InAs square wire and the GaAs matrix. It was found that for a hexagonal wire, unlike square one, a field
E_=—138 - 107 V/m is created in the near-boundary region InN/AIN.

Keywords: heterostructures with quantum dots, Green’s function, elastic strain, induced electric fields.
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