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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 47.03

Tema guceprauii:
1. EnexTpoHHUI TPaHCIOPT Ta KBAHTOBO-PO3MipHi e(peKTH B pe30HAHCHO-TYHEJIbHOMY Jioi

2. Electron transport and quantum-sized effect in resonant-tunneling diode

Pedepar:

1. Bysio po3po6JieHo iepapxiyHuil psj, MoJesled pe30HAaHCHO-TYHEJIbHUX Ai0fiB, @ TAKOK METOAU BpaxyBaHHs
I0AATKOBUX edeKTiB: po3citoBaHHS, GOpMU reTepobap'epis, MaCUBHUX 0bj1acTeil. PO3po6ieHo HOBU METOT,
BpaxyBaHHSI €JIEKTPOHHOT'O TPAHCIIOPTY Yepe3 MeTacTabiybHi piBHI B eMiTepHill KBaHTOBI sSIMi; BIlepile
peasizoBaHo (i3sMYHO OO PYHTOBAHY allpOKCHMAllilo reTepobap'epis. Byso po3pobsieHO Ta IPOrpaMHO peasli3oBaHO
aJanTHBHI YACEJIbHI aJITOPUTMU [J1 KOXKHOI 3 Mozesieil. [IpoBeeHO NepeBipKy KOPEKTHOCTI pO3po6JIeHnX
aJITOPUTMIB Ta ixX IPOrpaMHoOi peanizalii maIgxoM NOPiBHAHHS 3 MOJEJISIMY, 1110 3aCHOBaHI HA METOMI MaTPULlb
nepepayi. [losicHeHo npuyuHy popmysaHHs obsacTti BJIT Ta ocobinBocTell Ha Hill; BU3HAUEHO BILJINUB
reOMETPUYHUX PO3MipiB Ta XiMidHOro ckyany mapis PT]] Ha mapameTpu KBaHTOBO-PO3MipHUX €(EeKTiB, pO3MOLiI
MiKpO- Ta MaKpOCKOITIiYHUX BeJIN4MH B31oBXK PT/I ta BAX. 3nificHeHo Bepudikauiio monenen PT/I, ska nokazana

BiZMiHHUI SIKICHMI 30ir Ta KiJIbKICHMII - B MeXKax 5% y XxapaKTepHUX TOYKaX.



2. Hierarchical set of models is developed within the framework of envelope function formalism. The core models
are analytical, numerical one-valley and two-valley models. The last two models are supplied with the methods of
adequacy enhancement by taking to account of scattering, real shape of heterobarrier and series resistance. New
method is developed which allows taking into account electron transport through metastable energy levels in the
emitter quantum well; physical based approximation of heterobarriers was realized for the first time. Adaptive
numerical algorithms, realizing each model, is developed and programmed. Checking of correctness of the
developed algorithms and respective codes is done by comparison with models, based on transfer matrix
formalism. Based on numerical model, simulation tool is developed within Matlab GUI. Main lows of physical
processes in RTD are discovered by making numerical experiments. The cause of negative differential resistance
region formation and singular peculiarities at the latter is explained; it was defined the influence of geometric
dimensions and chemical compound on the parameters of quantum-dimensional effects, distribution of micro-
and macroscopic quantities along RTD as well as on current-voltage characteristics. Verification of the model is
done by comparison with experimental I-V curves, and it is observed excellent qualitative and quantitative
agreement within 5% at the characteristic points.
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