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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Micqesﬂaxon)KeHHﬂ: npocnekt ['arapina, 72, M. IHinpo, JJHinponeTpoBchKuii p-H., JHIIpONeTpoBCchKa O6JL.,
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IV. BizomocTi nIpo niznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: J[HinponeTpoBChKUI HalliOHAJILHUI YHiBepcuTeT iMeni Onecs
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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.05.15

Tema gucepranii:
1. lnHamiyHi 3aKOHOMIPHOCTI PE30HAHCHUX KBAaHTOBUX CUCTEM

2. The dinamical laws of quantum systems with resonance levels.

Pedepar:

1. O6'exTOM HOCTIIXEHHS € MTPOLIEC TYHEIOBAaHHS XBUJIbOBUX I1AKETIB KPi3b BiIKPUTI KBAaHTOBI cucTemMu. [Ipeamer
IOCIiIKEHHS - 1€, TO-TIepIle, TapaMETPU CUCTEMH i ITAKETY, IO BIUIMBAIOThL HA MIPOLLEC TYHEJIOBAHHS, i, IO-1pyre,
BM3HAUEHHS [IapaMeTPiB MAKETY, 110 BUXOAUTb 3 KBAHTOBOI CUCTEMU. MeTa IOCIiI)KEHHS - 3aCTOCYBaHHS
(popMasti30BaHOro MiAXomy (Ha OCHOBI MOAM(pIKOBAHOrO METOAY NePeBay Ta (poOpMali3aMmy MaTpULi PO3CilOBaHHSI)
17151 JOCJIiIPKEHHST AMHAMIYHNX XapaKTEPUCTYK KBAHTOBUX CUCTEM. Y TIPOLIECI JOCIiI)KEHHSI BUKOPUCTOBYBAJIMCh
3aC00U aHAJIITUYHOTO Ta YMUCEIbHOTO 00YMCIeHHsl. MeTonu NOCiI’)KeHHs - OCHOBU KBaHTOBOI TeOpii pO3CiloBaHHS,
MoaupiKoBaHUI METOJ, ITepeBaily, CUCTeMa KOMII'I0TEPHOi anre6pu Maple. TeopeTuyHi pe3ysibTaTu - Blieplie
OTPUMAHO 3arajibHUM aHaJIITUYHUI PO3B'I30K II0CTABJIEHOI 3371a4i 32 TOIIOMOTIOI0 SIKOTO MOXKHA IOCIIiIKYyBaTU

IIPOLEC TA BJIACTUBOCTI TYHEJIOBAaHHS. [IpaKTUYHI pe3yJbTaTy - Ha OCHOBI OTPUMAaHUX PE3yJIbTAaTiB MOXKJINBO



nigoéupaTty napaMeTpu CUCTEMU Ta CUTHAJY, 0 OYOyTh JaBaTU MiHiMaJIbHUAM Yac 3aTPUMKM. Lle m03BOIUTh
301bIINTY e(EeKTUBHICTh pOOOTH HAaHOEJIEKTPOHHUX MpuiaziB. HOBITHICTh HOBOBIIPOBAI>KYBAaHOTO ~ BIIEpPIIE
OTPUMaHUM 3arajbHUI PO3B'sI30K Ta BU3HAUYEHI BCi IapaMeTPU CUCTEMU Ta IaKeTy, L0 BIIJIMBAIOTh Ha IIpoLeC

TYHEJIIOBAHHA. C(pepom BUKOPUCTAHHA OTPUMAHUX peSy.HbTaTiB € KBAHTOBa eJICKTpOHiKa.

2. The object of research is the wave packet tunneling through open quantum systems. Subject of investigation is,
firstly, the packet and system parameters that affect tunneling, and secondly, parameter values for packets that
leave a system. The purpose of research is to apply the formalized approach (based on the modified saddle point
method and the scattering matrix formalism) to study dynamic characteristics of quantum systems. The study
used methods of analytical and numerical calculations. Research methods include basic quantum scattering
theory, the modified saddle point method and Maple computational package. Theoretical results: for the first time,
a general analytical solution of the problem is obatained. This solution can be used to study the processes and all
their features. Practical results: based on the results it is possible to select parameter values of a system and a
signal that will lead to minimum observed time delay. This should increase efficiency of nanoelectronic devices.
Novelty: for the first time a general solution is obtained, along with all parameters of a system and a packet that
affect tunneling process. The area of application for the obtained results includes quantum electronics and

engineering.
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