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MenunuHa € MpuKiIagoM iHTerpauii 6aratbox Hayk. HaykoBi IOCHIPKEHHS y Cy4acHid MEAMIMHI Ha OCHOBI
JOCSITHEHb (Bi3UKH, XiMii, OioJorii, iIHpOPMATHKHU Ta IHIIMX HAYK BiJKPUBAIOTH HOBI MOJIMBOCTI JUIsSl BUBUCHHS
TMIPOIIECiB, SIKi BiIOYBaIOTHCS B KUBHX OPraHi3Max, Ta BUMArarTh SKICHUX 3MiH y MATOTOBHI MeaukiB. HaykoBo-
MpakTHYHa KOoH(epeHMis «PO3BHTOK NMPUPOAHUYHMX HAYK AK OCHOBA HOBITHIX AOCATHEHb y MeIMIIUHI»
MTOKJINKAaHA 3MIHIOBATH CBIZIOMOCTH JIFOIEH, XapakTep iXHbOI MiISUTBHOCTI Ta CTHUMYJIIOBATH 3MiHH Yy IMiATOTOBII
MEIMYHHX KaapiB. Bmine 3acTocyBaHHS CydacHHX NMPUPOAHNYO-HAYKOBUX JIOCATHEHD € 3aII0PYKOIO MOAATIBIIOTO
PO3BUTKY MEIMIUHH SIK I'aly3i 3HaHb.
KondepeHuis nprcBsueHa BUCBITICHHIO HOBUX TEOPETUYHUX 1 MPUKIIAJHUX PE3YJIBTATIB Y raiy3i NpUPOJHUYNX
HayK Ta iHpOpMamiiHUX TEXHOJIOTIH, IO € BaXKIMBUMH U PO3BUTKY MEIUIIMHU Ta CTUMYJIIOBAaHHS B3a€EMOZIL
MDK HAyKOBIIMH HPHPOJHUYMX Ta MEIUYHHX HayK, B3a€EMOJii 3 INPEJCTaBHUKAMH IPAKTUYHOI OXOPOHH
310pPOB’ 1.
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predicting the efficacy of new compounds (Rajan J.R., et al., 2023; Sequi-Sabater Jose Miguel,
Benavent Diego, 2025).

Large language model analyses electronic health records, extract insights and facilitate
the identification of phenotypic patterns and diseases trajectories. This supports clinicians in
making informed professional decisions and accelerates research workflows and efficiency
(Norgeot et al., 2023).

Al is emerging as a promising tool to improve clinical decision-making and patient care.
In rheumatology, Al can enable precision medicine, provide more accurate prognoses, estimate
early and more accurate diagnoses, and help in providing personalized treatment. Al-based
technologies are already being utilized in healthcare for various applications, and the potential

of Al tools in rheumatology has yet to be fully realized.

SEMICONDUCTOR STRUCTURES FOR CREATING VISIBLE RANGE SENSORS IN
OPHTHALMOLOGICAL DIAGNOSTIC METHODS
Tkachuk I.G.

Institute for Problems of Materials Science
Bukovinian State Medical University
ivan.tkachuk.1993@gmail.com

Today's problems, like nothing else, encourage us to develop our own electronics, in
particular, the search for new materials and the design of devices based on them. The creation
of photosensitive elements has always been a priority for scientists and industry at the state
level. In addition, such elements can be used in solar cells. Current problems have forced us to
accelerate the process of transition to non-traditional sources of replenishment of lost electrical
generation capacities. Until recently, the main material for high-power electronics was silicon,
but the use of semiconductors with better parameters, such as larger breakdown voltage (higher
operating voltage), larger value of charge carrier mobility (higher operating currents and
frequencies), and better thermal conductivity (higher power density) allows to increase the
stability threshold of semiconductor devices. One such semiconductor is InSe. It can be used
to manufacture high-quality heterojunctions and various types of structures. Layered
semiconductor InSe is a promising material for the fabrication of photodetectors and light

emitters in a wide range of the optical spectrum (from UV to near-IR) .
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The physical properties of InSe differ from those of classical non-layered
semiconductors. By applying local deformation of 2D InSe layers at the nanometer scale, it is
possible to implement single-photon emitters, which are the main functional block of quantum
computers, and to create nanotextured surfaces with high quantum yield of luminescence in a
wide range of the optical spectrum. In addition to deformation, the band parameters, electrical
and optical properties of heterostructures based on layered materials can also be influenced by
applying an electric field in a direction perpendicular to the plane of the layers.Ferrite thin films
are fascinating materials that have been studied for decades due to their special electrical and
magnetic properties, high chemical and mechanical hardness etc., which enables their
widespread use in various types of devices. Ferrite thin films have numerous applications such
as magnetic recording media, magnetoelectric composites, sorbents for organic pollutants,
microwave devices, gas sensors, transformers, magnetic core of coils, hydrogen production,
batteries and many others. Among the large number of relevant solid iron oxides, ZnFe>O4 has
attracted widespread attention due to its photochemical stability, cost-effectiveness, and
significant visible light absorption capacity as a magnetically recoverable and iron-rich spinel
ferrite.

Fig. 1 shows the temperature dependences of the I-V characteristics in conventional linear
coordinates. With decreasing temperature, the straight branches of the current-voltage (I-V)
characteristic shift towards higher voltages. This indicates that with decreasing temperature,
the potential barrier of the ZnFe>O4/InSe heterojunction increases. In turn, it is seen that the
straight branches of the I-V characteristic move away from the current axis with decreasing
temperature. This may indicate that decreasing the sample temperature leads to an increase in

the series resistance of the heterojunction.
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Fig. 1. — Forward I-V characteristics of ZnFe,O4/InSe heterojunction

Extrapolation to the voltage axis of the I-V characteristics under forward bias (from straight

sections) allows us to find the cutoff voltage and estimate the energy barrier height ¢ of
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ZnFe204/InSe heterojunction. With increasing temperature from 244 K to 317 K, the value of
¢ linearly decreases from 0.5 V to 0.3 V (Fig. 2). The temperature coefficient d(g®)/dT in the
temperature range of the study is equal to 2.4-10~° eV/K. The order of magnitude of d(q®)/dT
is in good agreement with the temperature coefficient of change of the energy barrier height at

indium selenide heterojunctions.
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Fig. 2. — Temperature dependence of the height of the potential barrier of ZnFe,O4/InSe heterojunction

To clarify the mechanism of current flow in the heterojunction under study,
measurements of the temperature dependences of the 1-V characteristic were carried out in the

temperature range of 244317 K. They are shown in semi-logarithmic coordinates in the
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Fig. 3. — Forward I-V characteristics of ZnFe,O./InSe heterojunction in a semi-logarithmic scale (points are

experimental data, curves are approximation by formula (1))

The 1-V characteristic of an ideal heterojunction is described by the formula
| = Is-[exp(eV/KT) — 1], and therefore Fig. 3 should consist of straight lines with different slopes.
As can be seen at low voltages, this is not the case. We attribute this to the influence of shunt
resistance. It can be associated with the formation of conductive channels that arise during the
formation of the front oxide film. In this case, the I-V characteristic is described by the

following expression.
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I rs[exp[e(" _"Rs)}1:|+ V-IR

nkT Rsh (1)

where n is the ideality factor, Is is saturation current, Rss is the shunt resistance and Rs is the
series resistance.

The parameters of photosensitive n-ZnFe>Oa4/p-InSe heterojunctions fabricated by
low-temperature spray pyrolysis of thin ZnFe.O4 films on InSe crystalline substrates were
investigated. Analysis of the temperature dependences of the forward and reverse |-V
characteristics allowed us to determine the energy parameters of the heterojunction, such as the
value of the height of the potential barrier (¢ =0.3+0.5V), the values of the series
(Rs = 1+6.7 kOhm) and shunt resistances (Rsh = 12+250 kOhm). The value of the non-ideality
coefficient n = 4+5 is determined. It was established that the main mechanism for the formation
of forward and reverse currents through the ZnFe.O4/InSe energy barrier is tunneling. It is
shown that at V < 1 V the direct current is affected by the shunt resistance associated with the

conduction channels that arise during the formation of the frontal layer of the heterojunction

MOX¥NUBOCTI BUKOPUCTAHHA CUCTEM LUTYYHOTO IHTENEKTY 414 PO3POBKU
MPOTPAM ®I13MYHOT PEABINITALIT MALIEHTIB 13 XPOHIYHOIO XBOPOBEOKO HUPOK
bes3pyk B.B., IBaHuyk M.A.
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HItyunnit intenext (ILI), (artificial intelligence, Al) — HanpsMOk MaTeMaTHYHOTO
KOMIT'IOTEPHOTO MOJICNIIOBAHHS, B OCHOBY $KOTO TIIOKJIAJeHO a0CTpakTHa CYTHICTb
MaTeMaTHYHOTO MUCIICHHS.

XponiuHa xBopoOa Hupok (XXH) — HO305I0TIYHA OJMHHULA 3aXBOPIOBAHHS HUPOK, Y
SIKO1, BTIPOJOBX OCTAaHHBOTO JECATUPIUYS, CIIOCTEPIra€ThCs EKCIOHEHINATIbHE 3POCTaHHS
MAIfEHTIB 13 TEpPMIHAIBLHOK CTajllier0 HUPKOBOi HemoctaTHOCTI (End-Stage Kidney Disease —
ESKD) i1 mo po3rismaerbes BeecBiTHROIO opraizaiiero oxopoHu 310pos’ss (BOO3), sk
ro0anbpHa mpodsieMa 3a IPUIUHOI0 CMEPTI.

BcecBiTHS Taimy3b OXOPOHH 3JI0POB’S € OJHIEIO 13 TOJOBHUX IUJIOIMIWHY» MPAKTHIHOTO
3aCTOCYBaHHS Cy4acHHUX HampautoBanb y cdepi 11, 3apnsdyroun anropurMaM MalldHHOTO

HABYaHHS, 10 HAJIAI0Th HOBI MOKJIMBOCTI Y BUPIIIEHH] HAWCKIIQAHIIINX 3aBIaHb MEIUIIUHU Ta
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