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B maructepckoit padote 53 crpanulibl, 6 WUTFOCTpaIii (PUCYHKOB), 3 MpUIIOXKe-
HU, 31 MCOJIB30BAaHHBIM UCTOYHHUK.

KmoueBsle cmosa: YPABHEHUE IIPEJUHIEPA, METOJ] KOHEYHBIX
DJIEMEHTOB, MATLAB, KBAHTOBAA TOUYKA. B marucrepckoii pabote nzy4a-
€TCsl IOBEICHHUE JIEKTPOHHBIX COCTOSIHUM IBYXAJIEKTPOHHOTO KOMILIEKCA KBAHTOBBIX
TOYEK B 3aBUCMMOCTH OT MX F€OMETPUUYECKHUX MapaMeTPOB M MOIIHOCTH HUCTOYHHUKA
AJIIEKTPOMATHUTHOTO TOJIA.

[{enbto MarucTepckoi paboThl ABJISETCS YUCIEHHOE MOJEINPOBAHUE YHEPIETH-
YECKUX COCTOSHUN KBAaHTOBOM TOYKH, PACIIOJIOKEHHOU B CPENE U3 MOJyIPOBOJIHUKOB
C YYETOM BIIMSIHUSL BHELTHETO 3JIEKTPOMATHUTHOTO TOJIA.

JI1s1 TOCTHKEHMS IOCTABJICHHOM 1SN MCI0JIb30BaJINCh:

— METO/JI KOHEYHBIX 3JIEMEHTOB ¥ BapUALMOHHBIA METO/I,

— Bo3MoxkHOCTH TakeToB MATLAB, Mathematica 7151 4lCIEHHOTO MOICTTMPOBAHMUS.
B paboTte moiyueHbl cieayromme pe3yabTaThl:

1) onrcanbl MaTeMaTHYECKHE MOJIENHN JIBYX3JIEKTPOHHOTO KOMIIEKCA KBAHTOBBIX
TOYEK B C(HEepUUECKOMN U LIMJIMHIPUYECKON r€OMETPHSIX,

2) pa3paboTaH aJrOPUTM YUCIICHHOTO MOICIIMPOBAHUS JIJIsl OIMCAHHBIX MOJIETIEH,

3) oCyIlIeCTBIEH aHAJIU3 YHCICHHBIX PE3YJbTATOB JJIsl IBYXMEPHBIX U TPEXMEP-
HBIX pacyETOB.

Marwuctepckasi paboTa HOCUT MPAKTUYECKUN xapakTep. Pe3ynbTaTsl MOTYT OBITH
VICIOJIB30BaHbl JUISI JAIBHEUILIETO U3YyYEHUs OBEICHUS KOMIUJIEKCOB KBAHTOBBIX TO-
yek. OOOCHOBAaHHOCTh W JOCTOBEPHOCThH TMOJYYEHHBIX PE3yJIbTaTOB OOYCJIOBJICHA
CTPOTMMM MaTE€MaTUYECKUMHU JlOKa3aTelbcTBaMu U (popMyriamu, cHopMyaupoBaH-
HBIMH B UCIOJIb30BAaHHOM JINTEPATYPE.

MaFI/ICTepCKaH pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOSATCIILHO.



The master's thesis contains 53 pages, 6 illustrations (figures), 3 appendices, 31
used sources.
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The master's thesis studies the behavior of the electronic states of a two-electron
complex of quantum dots depending on their geometric parameters and the power of
the electromagnetic field source.

The aim of the master's thesis is numerical simulation of the energy states of a
quantum dot located in a semiconductor environment considering the influence of an
external electromagnetic field.

To achieve the set goal, the following were used:

— finite element method and variational method,

— capabilities of MATLAB, Mathematica languages for numerical modeling.
The following results were obtained in the study:

1) mathematical models of a two-electron complex of quantum dots in spherical
and cylindrical geometries are described,

2) an algorithm for numerical modeling for the described models has been developed,

3) numerical results for two-dimensional and three-dimensional calculations have
been analyzed.

The master's thesis has a practical nature. The results can be used for further study
of the behavior of quantum dot complexes. The validity and reliability of the obtained
results is due to strict mathematical proofs and formulas formulated in the used literature.

The master's thesis was completed by the author independently.



