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PE®EPAT

Junnomuas pabota: 47 c., 11 puc., 8 ICTOYHUKOB, 3 MpUJL.

MOIAEJIMPOBAHUE KBAHTOBOI'O TPAHCIIOPTA, HAHOCTPVYK-
TYPBI, METOJ] HEPABHOBECHbBIX ®YHKIIMI 'PUHA, CBEPXPEIIETKA,
KOPPEJAILIMOHHAA ©®YHKI WA

OOBEKTOM HCCIIEOBAaHUS SBISETCS KBAHTOBBIM TPAHCIIOPT B HAHOCTPYKTYpax.

Lenpro uccnenoBaHus SABISETCA MPOTPAMMHOE MOJAEIMPOBAHHE KBAHTOBOTO
TpaHCIOPTa B HAHOCTPYKTYpaxX METOJIOM HepaBHOBECHBIX (yHKUMM ['puHa.

N3ydyeH m0OpuHIUII MOJEIUPOBAaHHA KBAaHTOBOTO TPAHCIOPTAa METOJAOM
HEpaBHOBECHBIX (GyHKUMM ["puHa.

PaccmoTpeHnsl MoneNbHBIE TPAaHCHOPTHBIE 3aJa4d B CTPYKTYype C MHOTMMU
KacKaJaMH.

Paccunrana BosbTamMnepHas XapaKTEpUCTHKA KBAHTOBO-KaCKa/l-HOW Ja3epHOMU
CTPYKTYpBI C yUETOM paccerBaHus Ha (POHOHAX.

BrInonHeHoO nporpaMMHOE MOAEIMPOBAHUE KBAHTOBOTO TPAHCIIOPTAa METOJOM
HepaBHOBeCHBIX GyHKIUH ['puna ¢ ucnons3oBanueM cpeq MATLAB u WOLFRAM
MATHEMATICA.

Pe3ynbpTaThl MOAEIMpPOBaHUS MOKa3ajdd, YTO METOJ HEPABHOBECHBIX (PYHKIIUU
I'pyHa moaXoauT U1l MOJIEIIUPOBAHUS KBAHTOBOI'O TPAHCIIOPTA B HAHOCTPYKTYpax.



PO®EPAT

JlpiruioMuas padora: 47 c., 11 man., 8 kpbIHil, 3 gagaTka.

MAJIDJIIBAHHE KBAHTABAI'A TPAHCITAPTA, HAHACTPYKTYVYPhI,
METAJI HEPAVHABAJXHBIX ®YHKIBIII TPHIHA, CBEPXPAIIIOTKA,
KAPPRJIAIBIMHA ST ®YHKIIBIS

Ab'extaM jacienaBaHHs 3'ayisena KBaHTaBbl TpAHCHIAPT Y HAHACTPYKTYpax.

Mbrail  pacnenaBaHHA 3'yiseliia OparpaMHae  MajdJsiBaHHE KBaHTaBara
TpaHCHAPTy ¥ HAHACTPYKTYpax MeTaaM HepayHaBaxHbIX (GyHKIbIN [ pbiHa.

BbiBydaHbl TOpBIHIBIN  MaJISIBAHHS KBaHTaBara TpaHCIAPTy MeTaJlaM
HepayHaBaKHbIX PyHKIBIN ['pbIHa.

Pasrnemxanbl MadIbHBIA TPAHCIIAPTHBIA 33Ja4bl ¥ CTPYKTYPBI 3 MHOTIMI Kac-
KaJami.

Paznivana BonbTamMmepHasi XapaKTapbICThIKa KBaHTaBa-KackaJHail JazepHaii
CTPYKTYpBI 3 yJIiKaM pacceiBaHHA Ha (paHOHaX.

BrlkaHaHa nparpaMHae MaJadJIIBaHHS KBaHTaBara TpaHCHApPTy MeETaaaMm
HEpaBHOBECHBIX (PYHKIIBIN ['phIHA 3 BhIKapbICTaHHEM MparpamMHubix cpojakay MATLAB
1 WOLFRAM MATHEMATICA.

BeIHiki ManaisiBaHHs Nakasali, IITO MeTaJl HepayHaBaKHBIX (GyHKubIM ['peiHa
HabIXO/A311b AJIs MaJA3JIsIBAaHHS KBaHTaBara TpaHCIapTy ¥ HAaHACTPYKTypax.



ABSTRACT

Diploma thesis: 47 p., 11 ill., 8 sources, 3 app.

MODELING OF QUANTUM TRANSPORT, NANOSTRUCTURE,
METHOD OF EQUILIBRIUM GREEN FUNCTIONS, SUPERLATTICE, CORRE-
LATION FUNCTION

The object of research is quantum transport in nanostructures.

The aim of the study is software modeling of quantum transport in
nanostructures by the method of nonequilibrium Green functions.

The principle of modeling quantum transport by the method of nonequilibrium
Green functions is studied.

Model transport problems in a structure with many cascades are considered.

The current-voltage characteristic of the quantum-cascade laser structure is
calculated taking into account scattering by phonons.

Software modeling of quantum transport by the method of nonequilibrium Green
functions using MATLAB and WOLFRAM MATHEMATICA was performed.

The simulation results showed that the method of nonequilibrium Green's
functions is suitable for modeling quantum transport in nanostructures.



