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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)
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Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 1477.343




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03p061<a Ta BIIPOBAZIPKEHHS HEYYTJIMBOI'O 4O MMNWJ1y JaTYMKa JVMY Ha OCHOBI TMJIa3MOH-TIOJIIPUTOHHOTO

doTtoneTekropa

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and implementation of a dust-insensitive smoke sensor based on a plasmon-polariton photodetector

Pedepat yKpaiHCBKOIO:

O6’eKTOM pO3pPOOKH, IO OMUCYETHCS B IPOMI’KHOMY 3BiTi, BUCTyIA€E JETEKTOP AUMY HA OCHOBI I1JIa3MOH-
nosisiputoHHoro gorogerekropa (IIIIOI). Metoto gaHoro etary € po3podka AusaiHy Ta KoHcTpykuii [TTIQ]] Ta itoro
BUTOTOBJIEHHS 3 ONITUMIi30BaHUMU IapameTpaMu. B xozi poboTu NpoBeieHe YnceybHEe MOJIEII0BaHHS i ONTUMI3allis
pe3oHaHCHUX XxapakTepucTuk [ITI1O]I. Bysno po3paxoBaHo, O AJ151 MAKCUMAJIbHO iHTEHCUBHOTO 30YI’KEHHS
[IOBEPXHEBOTO I1JIa3MOH-TIOJISIPUTOHHOTO PE30HAHCY Ha po60yiil MoBXUHI XBuili 808 HM MTOTPIGHO
BHUKOPHUCTOBYBaTU Cy6XBUJIEBi AU(paKLiiiHi rpaTky 3 nepiogom 630 HM. KyT naziHHg cBiTja Ipy LbOMY Mae 6yTu 15
rpagycis. [1n6una moaysauii rpatku 50 HM, a mmapysaricts ~0.4. Burotosneno IIIQ]] Ha 0OCHOBI p-n nepexoAiB Ha
KPEMHii 3 BUKOPUCTAaHHSIM Te€XHOJIOTii iHTepdepeHuiinHoi poToitTorpadii 3 nudpakuiiHuMy rpaTkamu Ha OCHOBI
Au Ta Al, 3 XOPOIMMY ONITOENIEKTPUMHUMU Ta €JIEKTPODI3MIHNMY XapaKTEPUCTUKAMU. VIoro pesoHaHcHi
XapaKTEPUCTUKY HAJIAIITOBAHI TaK, 106 OTPMMATH HAMOI/IbIIy YYT/IUBICTb 40 YACTOYOK IUMY Ta IIPOLYKTiB FOPiHHSI.
HocsiruyTi HactynHi xapakrepuctuku [I1Q]1: MakcumanbHa noJsgpusauiiHa yyTausicTs Ip /Is=8:1, kyroBa
niBIIMpYHA MaKCUMyMy pe3oHaHcy DQ=5°, poTouyTnusicts B MakcumyMi pezoHaHcy [ph=0.05- 0.12 A /Br.
Po3po6s1eHO ONTOENIEKTPOHHY CXEMY peecTpallii 3cyBy pe3oHaHcy B [TTIQ]], mo € HedyTiMBa 10 3aTiHEHHS IOBEPXHI
IO} nunoMm, a peecTpye TiJIbKM HAsIBHICTb YaCTOYOK OUMY. Ha OCHOBI IbOTO ITOAAHO MATEHT Ha KOPUCHY MOJEJb.
EnexTpoHHa cxeMma [103BoJ1sie BUMiptoBaT (potocTpym [II1D]I, Ta KOHTPOJIIOBATU MOTO TEMIIEPATYPY LIS

3arn06iraHHg OCaIKEeHHS BOJIOTH

Pedepar aHIJ1iHCBKOIO:

The object of development described in the interim report is a smoke detector based on a plasmon-polariton
photodetector (PPFD). The purpose of this stage is the development of the design and construction of the PPFD
and its manufacture with optimized parameters. In the course of the work, numerical modeling and optimization
of the resonant characteristics of the PPFD were carried out. It was calculated that for maximum intense
excitation of the surface plasmon-polariton resonance at the working wavelength of 808 nm, it is necessary to use
subwavelength diffraction gratings with a period of 630 nm. The angle of incidence of light should be 15 degrees.
The grating modulation depth is 50 nm, and the spacing is ~0.4. A PPFD based on p-n junctions on silicon using
interference photolithography technology with diffraction gratings based on Au and Al, with good optoelectric and
electrophysical characteristics, was produced. Its resonant characteristics are tuned to obtain the greatest
sensitivity to smoke particles and combustion products. The following PPFD characteristics were achieved:
maximum polarization sensitivity Ip /Is=8:1, angular half-width of resonance maximum DQ=5°, photosensitivity in
resonance maximum Iph=0.05-0.12 A/W. An optoelectronic circuit for registering the resonance shift in the PPFD
has been developed, which is insensitive to dust shading of the PPFD surface, and registers only the presence of
smoke particles. Based on this, a utility model patent was filed. The electronic circuit allows you to measure the
photocurrent of the PPFD and control its temperature to prevent moisture deposition

Inpexc YIK: 53.082.5

Koau TemaTHYHHUX PYOPHK: 29.03.31

KepiBHHUKH po6OTH



BiacHe IlIpizBume Im's I1o-6aTbKOBi:Mamukin Cepriii Bacunbosuy
HaykoBHH CTYHiHB: K. $.-M. H.

Buene 3BaHHS: c.1.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBO-TexHiYHa) npoayKuis (HTII)

IX. Bi6siorpadiuyHuii onuc
I.Z. Indutnyi, S.V. Mamykin, V.I. Mynko, M.V. Sopinskyy, A.A. KorchovyiPlasmon enhancement of photosensitivity of

Ag-chalcogenide glass thin film structures // Semiconductor Physics, Quantum Electronics & Optoelectronics,
26(4), (2023) 432-441. https: / /doi.org/10.15407 /spqe026.04.432

L. Indutnyi, V. Mynko, M. Sopinskyy, P. Lytvyn. Plasmon-enhanced photostimulated diffusion in a thin-layer
Ag-GeSe2 structure // Journal of Non-Crystalline Solids, 618 (2023) 122513.
https://doi.org /10.1016 /j.jnoncrysol.2023.122513



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK 0pHU IHUYHOI 0COOH MenbHuk Bikrop ITaBnoBuy
I.d.-M. H.

IlepeJtik 0CiO-BHKOHaBILiB

InpyTHMI IBaH 3axapoBuy
(m. @.-m. H., mpodecop, 01.04.10)

Hymeniko Muxaiino I'puroposud
Kysneuosa Jlap'a AuzpiiBHa

Jlamyk HOpiit MukosiaioBny
(k. ¢.-M. H., H.C, 01.04.07)

Mamukin Cepriii BacunboBuy
(. ¢.-m. H,, c.z., 01.04.01)

MamonToBa Iprna bopucisHa
(k. ¢.-m. H.)

MuHnbko Biktop IBaHOBUY

(k. d.-m. H.)

Penbko PomaH AHaTOJiiOBUY

(K. ¢.-M. H., cTapIINi1 HAYKOBUM CHiBPOOITHUK)

Pomaniok Bosogumup PomaHoBrY

(. ¢.-M. H., cTapIIMil HAYKOBUM CHiBPOOITHUK)
CaBuyk €mni3aBeTa MukosaiBHa
ToukoBun Bacunb OsnekcaHIpoBUY

MTukano Onexkcangp BikropoBruy

BiamoBiganbHUH 32 MiZTOTOBKY Capuyk €.M.
00JIIKOBHX JOKYMEHTIB
Teneq)on +38 (093) 895-59-37

Peectpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peEeCTpallilo HAyKOBOi IOpuenko TeTsna AHaTosiiBHA

OisSIIBHOCTI




