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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BriyivB 30BHIIIHIX [10J1iB HA CUHTE3, CEHCOPHI BJIAaCTUBOCTI KBAHTOBUX TOYOK JIJIS1 MEIMYHUX 3aCTOCYBaHb B yMOBAX

BiliHU
Ha3sBa po60oTH aHIJIiHCBHKOIO:

Effect of external fields on the synthesis, sensory properties of quantum dots for medical applications in war

conditions

Pedepat yKpaiHCBKOIO:

HocnimkeHo 3aKOHOMIPHOCTI 3MiHM onTu4HUX BiaactTuBocter KT A2B6 3a ixHbOI B3aeMo[ii 3 JII0OCBKUM
CHPOBATKOBUM asibOyMmiHOM (HSA) B €/1eKTpUYHOMY Ta,/a00 MarHiTHOMY I0JISIX. PO3po671€HO Teopilo NipKOBUX,
€KCUTOHHMUX i JOMIlKOBYX cTaHiB y KT, SKi 3a3HalOTh BILJIMBY €JIEKTPUYHOIO 1 MArHITHOTO IOJIiB Ta B3a€MOIIIOTh i3
6iosoriyHUMU 06'€KTaMU (MOJIEKYJIaMU aIbOYMiHY KPOBi). ¥ Meskax po3po06seHOI MOJiesli BCTAHOBJIEHO
3aKOHOMIpHOCTI 3MiHM Koe@illieHTa [IOrJIMHAHHS Ta 4acy KUTTS €JIeKTPOHA I IipKy Yy 30yI)KeHUX CTaHax 3aJIeXXHO
Bifl pO3TallyBaHHS aKLENTOPHOI Y4 HeUTpaibHOI foMimku y KT Bugy sapo/06010HKA Ta B 6i0HAHOKOMILJIEKCI
KT-HSA, a TakoX Bifl BeIMYMHU 1 HANIPSMY €JIEKTPUYHOTO I10JIs1 Ta CTPYKTYpu 060710HKU KT. BcTaHOBNIEHO
3aKOHOMIPHOCTI 3MiH/ €HEepreTUYHOro CrieKTpa eyeKTpoHiB i fipok y KT i 6ionanokomnnekci KT-HSA 3a HasiBHOCTI
IOMIIIOK pi3HOTO THUITY i BIIJIMBOM MarHiTHOro noss. [To6ynoBaHO MaTemMaTU4Hy MOJieJib C(PEPUYHOI KBAHTOBOI
TouKM A2B6 3 moMilIKOI0, 1110 TepebyBae B MarHiTHOMY I10JIi Ta B3aeMOZi€ 3 afilcOPOOBaHUMU MOJIEKYJIaMU
MpoTeiHiB. Y MexkaxX po3p06JIeHO1 MOIesTi TOCiKeHO BILJIUB OJHOPIAHOTO MAarHiTHOTO MOJIsl HA €HePreTUYHUI
CIIEKTP €JIEKTPOHA, JIipKU Ta €eKCUTOHA Y 610HaHOKOMILJIEKCi «HaMiBIPOBigHUKOBA KBaHTOBa Touka CdTe -
CHAPOBATKOBUI asibOyMiH KPOBi JIIOOUHNY. 3alIpONIOHOBAHA MOJIEJIb BPAXOBYe MOJISIPU3aLliiiHi e(eKTH, CIPUYNHEH]
IUIOJIbHUM TIOTEHIIiasioM 6i7TIKOBOI 060JIOHKH, a TAaKOX CIIIHOBE pO3LIEIIeHHs B MarHiTHOMY 110J1i. BCTaHOB/IEHO
3aKOHOMIPHOCTI 3MiHM €Heprii KBa3iuaCTUHOK 3aJIeXKHO Bif pafiiyca KBaHTOBOi TOYKH (HEJIETOBAHOI Ta 3 JOHOPHOIO

ab0 aKLEeNTOPHOIO JIOMIIIKOI0), KOHLEHTpallii aIbOyMiHy Ta BeJIMYMHU iHAYKLi MarHiTHOro moJis.

Pedepar aHIJIiHCBKOIO:

The patterns of changes in the optical properties of QDs A2B6 upon their interaction with human serum albumin
(HSA) in electric and /or magnetic fields have been studied. A theory of hole, exciton and impurity states in QDs,
which are affected by electric and magnetic fields and interact with biological objects (blood albumin molecules),
has been developed. Within the framework of the developed model, regularities of changes in the absorption
coefficient and lifetime of an electron and a hole in excited states have been established depending on the location
of the acceptor or neutral impurity in the core/shell QDs and in the QD-HSA bionanocomplex, as well as on the
magnitude and direction of the electric field and the structure of the QD shell. Regularities of changes in the
energy spectrum of electrons and holes in QDs and the QD-HSA bionanocomplex in the presence of impurities of
various types under the influence of a magnetic field have been established. A mathematical model of a spherical
A2B6 quantum dot with an impurity in a magnetic field and interacting with adsorbed protein molecules was
constructed. Within the framework of the developed model, the effect of a uniform magnetic field on the energy
spectrum of an electron, hole, and exciton in the bionanocomplex “semiconductor quantum dot CdTe - human
serum albumin” was investigated. The proposed model takes into account polarization effects caused by the dipole
potential of the protein shell, as well as spin splitting in a magnetic field. The regularities of change in the energy of
quasiparticles depending on the radius of the quantum dot (undoped and with a donor or acceptor impurity), the
concentration of albumin, and the magnitude of the magnetic field induction were established.

Inpexkc YIK: 577.3, 538.9; 539.3; 577

Koau TemaTHYHHUX PYOPHK: 34.17
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: 1. Mozenb KBaHTOBOI TOUKM i3 JOMIIIKOIO, sIKa B3aemogie i3 mosekynamu HSA Ta

I'IiIL,I[aeTbCH BIIJINBY €JIEKTPUYHOTO I10JI1 a60 MarHiTHOTO I10JIs.

Hazpa HTII aHrsi#icbKo¥0: 2. Model of a quantum dot with an impurity that interacts with HSA molecules and

is exposed to an electric field or magnetic field

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMaHi pe3yJIbTaTH: [Hue (HayKoBi ny6Jikauii)
I‘a.nysb 3aCTOCYBAHHSI: IPUPOJHMYI HAYKH
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6iieHo Teopito fipKOBUX, EKCUTOHHUX i JOMIMKOBUX cTaHiB y KT, sKi 3a3HAIOTh BILIMBY
€JIEKTPUYHOTO ¥ MarHiTHOrO MOJIiB Ta B3a€MOJIOTb i3 6i0JI0rYHUMHU 06'€KTaMU (MOJIEKYJIaMU aJIbOYMiHY KPOBi). Y
MesKax po3po6s1eHoi MOJiesli BCTAHOBJIEHO 3aKOHOMIPHOCTI 3MiHM KoeillieHTa NOTrJIMHAHHS i 4acy XXUTTS
€JIEKTPOHA I ipKY Y 30y/I>)KEHUX CTaHaX 3aJIeXKHO BiJ] po3TallyBaHHS aKLEITOPHOI Yi HelTpanbHOi gomimku y KT

BUTY s10po/0060510HKa Ta B 6ioHaHOKOoMIIeKCi KT-HSA, a Takox Bifi BEIMYMHYU I HAIPSIMY €JIEKTPUYHOTO I10JI51.

ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,

e(eKTUBHOCTI iaTHOCTUKHU Ta JIiIKyBaHHSI XBOPHUX

Brsiu HTII Ha mOBKJIJISI: OTpuMaHi pesysbTaTi JEMOHCTPYIOTb, O 30BHIIIHE TIOCTiiiHE €JIEKTPUYHE MOJIE €
e(eKTUBHUM IHCTPYMEHTOM KepPYyBaHHS CTPYKTYPOIO 0iJIKOBO-HAHOYACTUHKOBUX KOMILJIEKCIB, 30KpeMa 1151
CTBOPEHHS 0araToLapoBUX KOPOH i3 IPOrHO30BAHUM PO3MipOM Ta BUCOKOIO CTAOUIBbHICTIO 6€3 36i/IbIIEeHHS
KOHILeHTpalii 6iska. lle BilkprBae HOBi IEPCNEKTUBU Y KOHTPOJIbOBaHiM iMMo6ii3alii 6i7KiB Ha HAHOYACTUHKAX Ta
PO3po0Lii cuCTeM aJpeCHOI 1OCTaBKU JIIKAPChKUX PEYOBUH, Jie IOTPiOHA BUCOKA LIiJIbHICTh 3B's13yBaHHs JIiKiB Ha
Hocisix. Pe3ysibTaT fociigkeHHs Koe@illieHTa IOTJIMHAHHS, I0T0 CIIEKTPabHOTrO PO3ILIEIJIEHHS Ta 3MiHU Hif Aielo
JIOKaJIbHUX MOJIiB a60 AOMILIOK 6e3110cepeHbO AO3BOJISIIOTH [lepefdadaTy ONTUYHY [10BeIiHKy KoH'foratiB KT-HSA
Ta ONTUMI3yBaTH ix 11Jis1 6ioBi3yasnizauii, Teparii I CeHCOpPUKYU y MeIUYHUX 3aCTOCYBaHHSIX. BcTaHOBIIEHI
3aKOHOMIPHOCTI 3MiHH CIIEKTpa/IbHUX xapakTepucTuk KT Bin KoHIeHTpalil aib0yMiHy MOXYTb 6YTH BUKOPUCTaHI
L7151 CTBOPEHHSI 6i0CE€HCOpiB BU3HAYeHHs KOHLeHTpalii HSA y kposi moanau. CTBOpeHa HayKOBO-TE€XHIYHa

I'IpOILYKI_LiH HEMa€ HEraTUuBHOTI'O BILJIMBY Ha ILOBKi]IIIFI.
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ITpakTuyHa peasnizanis HTTI
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XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:

IX. Bi6siorpadiuHuii onuc

1. Leshko R.Ya., Bandura H.Ya., Bilynskyi I.V., Karpyn A.V., Kvyk M.V, Melnyk Ya.Yu., Ocheretyanyi A.O., Popov M.Yu.
Effect of arbitrarily directed electric field on hole spectra and absorption in a quantum dot with off-center
impurity // Physics Letters A: General, Atomic and Solid State Physics. - 2025. - Vol. 559. - P. 130898:1-8.
https://doi.org /10.1016 /j.physleta.2025.130898

2. Leshko R.Ya., Leshko O.V., Bilynskyi 1.V., Kvyk M.V., Melnyk Ya.Yu., Ocheretyanyi A.O., Popov M.Yu. Electron and
hole energy spectra in a non-concentric spherical core-shell quantum dot under a magnetic field // Physics
Letters A: General, Atomic and Solid State Physics. - 2025. - Vol. 562. - P. 130996:1-8.
https://doi.org /10.1016 /j.physleta.2025.130996

3. ManpkiB O., Kyriyak B., Biftuyk O., Ky3uk O. BiiiuB Mar"iTHOro 1moJist Ha €HepreTUYHUM CIIEKTP KBa3iyaCTUHOK Y
6ioHaHOKOMILJIEKCI KBaHTOBa ToukKa AoBo — npotein // MaTtemaruka, inpopmaruka, ¢pisuka: Hayka Ta ocBita. — 2025. -
T. 2, N2 2. - C. 242-252. https: / /doi.org /10.31652 /3041-1955-2025-02-02-08

X. 3aKJII0YHI BiZOMOCTI

KepiBHUK I0pUAHUYHOIL 0COOH bopak BanentuHa AnaTostiiBHa
1. gin. 1., 09.00.11

IlepeJtik 0Cci0O-BHKOHABILiB

Kinenau 'asimua MukosiaiBHa
(k. 6. H., go11., 03.00.07)

Jlemko Osbra BosogumupisHa

Jlemko Poman fIpociaBoBrY
(. ¢.-m. H., go11., 01.04.02)

[Tenemak IBan PomaHoOBUY
(o.dinocod, no1i., 124)
[Tenemak Poman MuxaiioBu4
(o.¢.-M.H., mpodecop, 01.04.10)

Crongapuyk Irop JIMurpoBud
(. @.-m. H., mpodecop, 01.04.10)

Cronsap4yk Aunpiii IropoBuy

BigmoBizasibHU 32 MiATOTOBKY Ilepxyw Jlecs BacunisHa

00JIIKOBHX JJOKYMEHTIB

Tenedon 0978976808

Peectparop Opuenko Tetsana AHaTosiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




