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Pedepar:

1. Y noBroxsnuib0BOMY HabGJIMKEHHI Ta B paAMKax METOLly €(PEKTUBHOI MacH MO6YL0BaHO MOJEJIb EKCUTOHY BEJIMKOTO
paziyca y KBa3i-OJHOBUMipHUX HaNiBNPOBigHUKAX. [IeperssiHyTo CTaHIapTHY MOZEJb BOGHENOiOHOI CUCTEMU B
onHoMy BuMipi. Ha ocHOBI T0o6yoBaHOi MOZEi €eKCUTOHY 711 TAKWX KBa3i-OHOBUMIPHWX HaIiBIIPOBIIHUKIB, SIK
ByIJIelleBi HAHOTPYOKH, 3 ypaxyBaHHSIM MOXJIMBUX BUIiB eKpaHYBaHHS €JIeKTPOHHO-IipKOBOi B3aeMoii 3HalIeHO
€KCUTOHHI CIIEKTPHU Ta 3arajbHi 3aJIeKHOCTI XapaKTE€PUCTHK €KCUTOHIB Bif] IapaMeTPiB HAHOTPYOOK i JiesIeKTpUYHO]
IIPOHUKHOCTI 30BHIIIHBOTO CEPEAOBUINA, SIKE 11i HAHOTPYOKU OTOUYE. Y CEPENOBUIIAX 3 JieIEKTPUYHOIO
IIPOHMKHICTIO, MeHIIO0 32 1.8 (mpr6sn3Ho), BUsSIBIeHO edeKT HeCcTabiIbHOCTI OJHOEIEKTPOHHOI'O CIIEKTPa
HAHOTPYOOK BiJHOCHO ()OPMYBaHHS €KCUTOHIB, IKUI MPU3BOAUTD /10 YACTKOBOTO PYyMHYBAaHHS OJHOEJIEKTPOHHUX
CTaHiB 3 NIOJAJBLIOIO iX cTabinizamiero. Y 3B'3Ky 3 IIUM, HalIPUKJIA, [Ji1 HAHOTPYOOK Yy BaKyyMi IIOBUHHO
CIIOCTEPIraTucs CMCTeMaTU4He MepPEeBUIIEeHHS LIMPUHU 3a00POHEHOI 30HM HaJl IIMPUHOI0 32a00POHEHOI 30HH Tiei X

HAaHOTPYOKU, PO3TALIOBAHOI Y CEPEOBUIL 3 ieJIeKTPUYHOIO IPOHUKHICTIO, 6isbuioo 3a 1.8. OTpumani pesysibraTtu



Iobpe y3rofKyloThCs 3 iCHyIOUMMHU eKCIIEPUMEHTAIbHUMU TaHUMU. BkazaHi edexTu 6ysiu TakoK BUSBJIEHI Ta
IOCHiIKEHI ¥ 1719 HAaWNPOCTIMOi MOEJli KBa3i-OJHOBMMIPHOTO HAMiBIIPOBiAHMKA — JiHIHOTO, TBOXaTOMHOTO

KpHCTaa.

2. The model of large-radius exciton in a quasi-one-dimensional semiconductor has been developed within the
long-wave and effective-mass approximations. The standard model of one-dimensional hydrogen-like system has
been revised. On the basis of developed exciton model, for such quasi-one-dimensional semiconductors as single-
walled carbon nanotubes, the spectra of excitons and general dependences of their characteristics on the
nanotube parameters and the environment permittivity have been obtained taking into account different forms of
the electron-hole interaction screening. The effect of single-electron spectrum instability with respect to exciton
formation has been revealed for nanotubes in dielectric media with permittivity less than 1.8 (approximately). This
effect leads to the partial destruction of single-electron states and their subsequent stabilization. Therefore, the
band gap of a nanotube in vacuum should exceed the band gap of the same tube surrounded by medium with
permittivity greater than 1.8. The obtained results are in good agreement with existing experimental data. The
mentioned effects have been also revealed and studied by the example of simplest quasi-one-dimensional
semiconductor - linear, diatomic crystal.
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