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AHHOTALIUSA
Hunnomnas paboma, 49 cmpanuy, 1 mabauya, 3 urmrocmpayuu, 100 gopmyn, 5

UCMOYHUKOE.

Kniouegwvie cnosa; KBAHTOBAS TOYKA, DHEPTETUUYECKUU CIIEKTP,
CKAUYOK  DOOEKTUBHOM  MACCBL,  TEOPUSI  BO3MYILEHUH,
YMCJIEHHOE UHTEI'PUPOBAHUE, YPABHEHMUE IIPEJUHIEPA.

Obvexmom uccneoosanus A6715emcsl SHEPTreTUYECKHIM CIEKTP
IPUIIOBEPXHOCTHON KBAaHTOBOM TOUYKHU MPHU HAIMYUU CKauka 3(hPEeKTUBHON Macchl Ha
€€ rpaHule.

llpeomemom uccrnedosanus sA6nsemcsi SHEPreTUUECKUN CIEKTP AJIEKTPOHA B
IPUIIOBEPXHOCTHOM KBAaHTOBOW TOYKE C Y4E€TOM cKauka 3(pPeKTUBHOM Macchl Ha
rpaHuLE TON TOYKH.

Llenvio pabomul s6nsemcs ONPENEANTb U MPOAHATU3UPOBATH YHEPrETUUECKUE
YPOBHU 5JIEKTpPOHA B NPUIIOBEPXHOCTHOM KBAaHTOBOW TOYKE C YYETOM CKayka
3¢ ()EeKTUBHON Macchl, a TaKXKE OLEHUTH BIHSHHE (POPMBI TOUYKH HA BBIPOKICHUE
YPOBHEM.

Memooamu uccnedosanus A6AAI0OMCA CTALMOHAPHAS TEOPHUS BO3MYILIEHUU,
aHAJIMTHUYECKOE BBIYHMCIICHUE YTJOBBIX MHTErPAJOB, YUCICHHOE PEIICHUE YpaBHEHUS
[pénuarepa METOIOM KOHEYHBIX PA3HOCTEH C UCTIOIb30BaHUEM OMOIHOTEKH SciPy.

llonyuennvie pezyromamol u ux Hogusna: IlomydeHbl aHATUTHYECKUE
BBIPQXEHUS JJIsi TNEpPBOW MOMNPAaBKM K SHEPruM, YUYUTHIBAIOIIME pa3pblB Macc;
paccuMTaHbl M COMNOCTABJICHBl SHEPreTHYECKUE YPOBHHU cepuyeckux H ciabo-
AIUTUIICOMAAIBHBIX TOYEK; BBISBIEHO, YTO pa3pblB 3((PEKTUBHOM MaCChl CHHMIKAET
pacilerieHne BbIPOXKIEHHBIX YPOBHEH 110 MATHUTHOMY KBaHTOBOMY UHCITY.

Jlocmosepnocme  mamepuanos u - pe3yibmamos  OUNJIOMHOU  paboOmbl.
UCIIOJIb30BaHHBIE MaTepuaibl M pe3yiabTaThl JUIJIOMHON paboThl SBISAIOTCA
nocToBepHbIMU. PaboTa BBINIOJIHEHA CAMOCTOSATEIBHO.

Obnacmoio B03MOIHCHO2O NPAKmMu4ecKoeo NpUMEHEHUs. — AB1emcsl
MOJIEJTMPOBAHUE U MPOEKTUPOBAHNE MOIYIPOBOIHUKOBBIX HAHOCTPYKTYP (Ja3epHbIe

nuonasl, UK-dortonpuéMunku, ofTHOPOTOHHBIE UCTOYHUKH.

2



AHATALBIA

Hvinnomnas npaya, 49 cmaponax, 1 maoéniya, 3 intocmpaywti, 100 gopmyn, 5
KDbIHIY.

Knwouaswvisn cnosvi: KBAHTABASI KPOIIKA, DHEPI'EThIYHbI CIIEKTP,
CKAYOK D®EKTBIYHAU MACBI, TDOPbISI MHAPYLIDHHAY, JIKABAE
IHTSI'PABAHHE, PAYHAHHE ILIPDJIBIHTEPA.

Ab'exkmam Oacneoasanns 3'synieyya SHEPTETHIYHBI CHEKTP IpPbIIaBEpXHEBAN
KBaHTaBall KPOTKI MPbI HAsTYHACHl CKavka Y(EKThIYHAN Machl Ha 51€ MSKBI.

Ilpaomemam Oacneoasanus 3'synaoyya SHEPrEeTHIYHBI CHEKTP BJEKTPOHA ¥
MIPBITABEPXHEBHIS KBAaHTaBall KPOIIIHI 3 yJiKaM CKadka (eKThIYHall Machl Ha MSHKBI
rITail KPOIKi.

Mbmau  Oacnedeamns  3'ayiseyya  aTpbIMallb  BHEPri0  Y3pOyHAY 1
IpaaHai3aBallb YIUIbly (JOpMbI KPOTIKI 1 CKauKa Machl Ha 1X BRIPAHKIHHE.

Memaoami Oacnedasannsi 3'synsioyya CTalbITHAPHAS TIOPBIA MAPYIIIHHSIY,
aHaAJITHIYHBI PA3JIiK BYTJaBbIX IHTATpasay, JikaBae panHHe payHanHsa [psasiHrepa
MeTaJlaM KaHEeUHBIX po3HacIsay SciPy.

Ampuimanvis evinixi 1 ix Hasizna: BeiipanaBaHbl aHATITHIYHBI HOPMYITBI JIJIS
nepiail manpayki a sHeprii, sikas yiaiuBae pO3HILYy Mac; IpaBeA3€Ha NapayHaHHE
criekTpay chepbluHaii 1 ciaba 3JircoiagbHai KPoIak; MmakasaHa, IITO CKau0K Machl
MaMSIHIIIAE€ PACKOJI BBIPAKAHBIX NaAy3pOYHSY.

Hacmaeepnacyv mamopwisanay i 6bIHIKAY ObINIOMHAL Npaybl: BHIKAPHICTAHBIA
MaTIPbIIbl 1 BbIHIKI AbliiioMHail [lpanbsr 3’synsronua pacraBepHbiMi. [Ipama
BBIKaHAHA CaMacCTOMHA.

Bobnacyvio macuvimaca npakmulunaza npblMaHeHHA 3'aynseyya TPaeKTaBaHHE

naynpaBaJHIKOBBIX HAHACTPYKTYP AJIS allTa’JIeKTPOHIKI.



ANNOTATION
Diploma work, 49 pages, 1 table, 3 illustrations, 100 formulas, 5 sources.

Keywords: QUANTUM DOT, ENERGY SPECTRUM, EFFECTIVE-\\MASS
DISCONTINUITY, PERTURBATION THEORY, NUMERICAL INTEGRATION,
SCHRODINGER EQUATION.

The object of the research is the energy spectrum of a near-surface quantum dot
with an effective-mass jump at its boundary.

The subject of the research is the energy spectrum of an electron in a near-
surface quantum dot, taking into account the jump in effective mass at the boundary
of this point.

The purpose of the research is to determine and analyse the electron energy
levels of such a quantum dot and to assess the influence of shape anisotropy on level
degeneracy.

Methods of research are stationary perturbation theory, analytical calculation of
angular integrals, numerical solution of the Schrédinger equation by the finite-
difference method using the SciPy package.

The results of the work and their novelty: nalytical first-order corrections that
include the mass discontinuity were derived; energy levels of spherical and weakly
ellipsoidal dots were calculated and compared; it was revealed that the mass jump
reduces the m-state splitting produced by shape deformation.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage are design of semiconductor nanostructures for

optoelectronic devices such as laser diodes, IR detectors and single-photon sources.



