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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaJai30BaHOi BY€HOI pagu): K 41.051.04
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: OnechKuii HaLlioHaMLHUI YHiBepcuTeT iM. 1. I. MeyHuKoBa.
HaykoBa yactuHa

Kopg 3a €IPITOY: 02071091
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dopma By1acHoCTI:
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX PYOPHK: 29.19.19

Tema gucepranii:

1. 3oHHA CTPYKTypa Ta MK30HHI ITepexoy y ByTjleeBUX HaHOTPYyOKax

2. Band structure and interband transitions in carbon nanotubes

Pedepar:

1. Ha ocHOBi MeTOly IOTEHI1iajliB HYyJIbOBOTO pajiyca po3po6seHO TOUHO PO3B'sI3yBaHy MOJEJIb 3 OLHUM
VHiBEpCaJIbHUM (OIHAKOBUM [1J15 YCiX HAHOTPYOOK) MiAriHHUM NapaMeTPOM, 32 JOIIOMOTOIO SIKOi, IPU [IOBHOMY
BpaxyBaHHi TeOMETPUYHOI CTPYKTYpPU HAHOTPYOOK, 6yJI0 OTPUMAHO B SIBHOMY BUIJISIZi XBUJIbOBI PYHKILI] i
IVCIIepCiiiHi piBHSHHS 17151 Ii-€JIeKTPOHIB JOBIIbHUX OJHOIIAPOBUX BYTIJleLieBUX HAHOTPYOOK i rpadiToBoi
nomyuHy. [1Ipy 1bOMY CTPYKTYpa HAHOTPYOOK MOJIEJII0BaIaCs 32 JOIIOMOTIOI0 IEBHOTO YMCJIa OJJHAKOBUX
OJHOATOMHUX CIlipajieil, 3CyHyTUX OJHA BiIHOCHO iHIOi. Takui Niaxin iCTOTHO CIIpOILy€e PO3PaxyHKU 114
XipaJIbHUX HAaHOTPYOOK, 1110 B eJIeMEHTapHIN KOMIpIi MOXKyTb MaTy Oijbllie TUCSYi aTOMIB, i IPUBOIUTE 10 IBOX
IUCIIEPCIHUX PiBHAHB, 4Ki ONKUCYIOTh PO3LIMPEHY 30HHY cXeMy. Ha OCHOBI 1bOr'0 IOCIIIIKEHO CIIEKTP MOTJIMHAHHS
IIOJISIPM30BAHOrO CBITJIa i30JIbOBAHUMH TPYOKaMU, 3yMOBJIEHMI IIPSIMAMU MIK30HHUMU nlepexogamMu. OTPUMaHO
npaBuiia Binoopy. [TokazaHo, 1110 B pO3IJIIHYTOMY HAOIMKEHHI [7151 XipaJbHUX TPYOOK y MOIJIMHAHHI CBIiTJIa, 10

[IOIIMPIOETHCS MTApajIeIbHO OCi TPYOKH, LUPKYJISIPHUNIUXPOI3M BigcyTHiN. OTpuMaHi pe3ysbTaTi [06pe



Y3roixKyroTbC4d 3 Bi,ILOMI/IMI/I €KCIIEPUMEHTAJIbHVUMU JAHUMU.

2. Based on the method of zero-range potentials, a solvable model with a single universal fitting parameter has
been developed to obtain the wave functions and the dispersion equations for the band pi-electrons in arbitrary
single- walled carbon nonotubes and graphite plane, their geometrical structures being completely taken into
account. The spatial structure of nanotubes was modeled in the form of a certain number of identical monoatomic
spirals shifted one with respect to another. Such an approach significantly simplifies the calculations for chiral
nanotubes with more than a thousand atoms in the elementary cell and leads to two dispersion equations
describing the extended zone scheme. The wave functions and dispersion equations obtained were used to
investigate the absorption spectrum of polarized light caused by direct interband transitions in isolated nanotubes.
The selection rules were obtained. It was shown that, at least, within the above approximation, the circular
dichroism is absent in chiral nanotubes for a light wave propagating along the tube axis. The results obtained are in
a good accordance with existing experimental data.
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Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. HoBikoB Bitasii1 Bosogumuposuy

2. Hosikos Birtasii1 BosioguMuposuy
KBasidikanis: n.¢.-m.u., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
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