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Pobota cyuacHux kBaHTOBMX KackanHux JjazepiB (KKJI) Ta KBaHTOBUX KacKaJHUX
nerekropiB (KK) [1-4] crBopennx Ha ocHOBi HamiBmpoBigaukiB GaAs, InAs, AlAs
BU3HAYAETHCS PAIOM OOMEXyrounx (akTopiB, 30KpeMa HEOOXIJIHICTIO OOXOIKCHHS
HaHONPUJIA/IB Ta BY3bKUM YAaCTOTHHUM J1alla30HOM iX poOOTH.

HoBuM HampsiMKOM, SIKUH TiTBKH TIOYMHAE po3BuBaTHCA, € po3podka KKJI ta KK/ na
OCHOBI HiTpuAHKX HamiBpoBinHUKIB AIN, GAN, Ta TeopeTHuHe AOCIIPKEHHS MPOIIECiB, 110
BiZIOyBalOThCA Y PE30HAHCHO-TYHEIBHUX CTPYKTypax (PTC) Ha iX ocHOBI. OcOOJIUBICTH
BULIE3ra/IaHUX HlTpI/I[[HI/IX HaHlBHpOBIZIHI/IKOBI/IX marepianiB € Te, mo it AIN/GAN
HaHOCTPYKTYpP, BHACIIZOK IX aHI30TPOIIHUX BJIACTMBOCTEH pE3YNbTYIOUUH IUIOJIbHUN
MOMEHT, €JIEMEHTAapHOI IPaTKU BUABISAETbCS HECKOMIIEHCOBAHUM, IO € (aKTOpOM
BUHUKHEHHS CIIOHTaHHOI MoJispu3auii HamiBOpoBiAHMKA. KpiM TOro, Ha rerepomekax
eKCIEPUMEHTAIbHO peali3oBaHUX HAHOCTPYKTYP MPUCYTHS HEY3TOKEHICTh CTaUX IPaTOK
KOHTaKTHUX MaTepiajiB, IO CIPUYMHSE I’ €30€NEKTPUYHY NoJspu3zamnio. JlocmiTKeHHs
noteHuianbHuX Mnpodinie takux PTC, cTaHOBUTH BaXJIMBY TEOPETUYHY MpoOsIEeMy,
BUPILICHHS K01 JI03BOJISIE 3’ACYyBAaTU OCOOIMBOCTI €JIEKTPOHHOTO TYHEIBHOTO TPAHCIOPTY Y
TaKUX HAaHOCHUCTEMaX.

VY npornoHoBaHiif poOOTi, 3 BUKOPUCTaHHAM MOZEi €()EeKTHBHUX Mac eJEeKTpOHa Ta
NPSMOKYTHUX IMOTEHI[IAIbHUX sIM 1 6ap’epiB 3 ypaxyBaHHSAM MAaKpOCKOIIYHOI HOJspU3arii
PTC 3Hnaiineno camoy3ropkeHi po3B’si3ku cuctemu piBHsHb Llpeninrepa:
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a P - BenmumHa monspu3aliii, sika BUHUKAE y AoBUIbHOMY Imapi PTC HamiBnpoBiIHUKOBOTO
tumy A, B, N, Bupaxaerscs cymoro cmnontanHoi Py, Ta m’e30enekrpuuHoi P,

MOJISIpU3AIlii, 3aJI€KHO BI:
PZ SsP
P =P(X) =Py = Paay (X) + Pagy (X) - (5)
EdexTuBHMI TOTEHITIaN 7S €EKTPOHA BUSHAYAETHCS SK:
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V(2) = AE.(2) + 9, (2) +Vo (2) +Ve(2) (6)
ne AE.(z) - norenuianbuamii npodine PTC mis enexTpona, po3paxoBanuii 6e3 ypaxyBaHHS
13 2
30BHIIIHIX moMiB, V,,(Z) :—( gzj 1+%In 1+£L ¢ - - 0OMiHHO-
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KOpeJsIIHHMI ToTeHIian, po3paxoBanuil y ampokcumanii Penina-JIynnksicra, V (z) -
NOTEHIIiall, 3yMOBJICHUH MOJSMH MaKpOCKOIIYHOI MOJISipHU3alii Ta 30BHIIIHIM E€JIEKTPUIHUM
TIOJIEM.

besnocepenHi po3paxyHKH BUKOHYBAIHCH JIJIsl €KCIIEPUMEHTANILHO pearnizoBanoi PTC,
mo ciuyryBana kackagoM KKJI [4]. T'eomerpuuni mnapamerpu PTC Taki: TOBUIMHU
HNOTEHLIANIBHUX Oap’epiB: A =2 nNmM; A, =1nm; A, =1nM, MUpUHM NOTEHLIAIBHUX SM:

d, =2.08 nm; d, =15nm.
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Puc. 1. Enepreruuna crpykrypa kackaay KK/ 3 BkazaHMMU €HEpreTHUHUMHU PiBHAMU
CTaI[lOHapHUX CTaHIB €JIEKTPOHA Ta BIAMOBIIHUMH PO3IOALJIaMU HMOBIPHOCTI HOTO
3Haxo/KeHHs y Mexax PTC

Tl

Ha Puc. 1. npuBeneHo eHepretnuny cTpykTypy Kackaay KKJ[ 3 Bkazanumu
E€HEPreTHYHUMHU PIBHAMHU CTalliOHAPHUX CTaHIB €JIEKTpOHA Ta BIAMOBIAHUMH PO3MOJiTaMHU
HWMOBIpHOCTI #oro 3HaxomkeHHs y Mexax PTC. besnocepentiM po3paxyHKOM BCTaHOBIIEHO,
mo po3paxoBaHa poboua yactota KKJI Biapi3HA€TbCS Bii €KCIIEPUMEHTAIBHO pealli3oBaHOi
He OubI K Ha 3%.
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