O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U002394
Jep>kaBHUH peecTpaniliHUN HOMep: 0121U110910
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 16-02-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: Eran 2022 poky
IToyaToK eramy: 01.2022
3akiHYeHHs eTamy: 12.2022

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a6o ITIB ¢izmyHOi 0c00H): IHcTUTYT disuku

HaujonanpHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Haykuy, 6ya. 46, m. Kuis, 03680, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

TenedoH: 380445251220, 380445251589

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, M. Kuis, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TeJIe(l)OH: 380442350981, 380442262341, www.nas.gov.ua

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)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTuuHHi 06car ¢piHaHCcyBaHHS (THC. rpH.): 1720.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs MeXaHi3MiB (PYyHKLIOHAIbHOTO MPUYIIEHHS ONITUKO-€JIEKTPOHHUX CUCTEM CIIOCTEPESKEHHSI Ji€l0
MOTY>KHUX KOPOTKUX JIa3€PHUX iIMITYJIbCIB, Y TOMY YUCJIi Y TIOJIbOBUX YMOBAX, 3 METOIO PO3POOKU €(PEKTUBHUX

TEXHOJIOTI! POTUIil yPa)KEHHIO ONTUKO-E€JIEKTPOHHUX CUCTEM JIA3€PHMM BUIIPOMIHIOBAaHHSIM

Ha3zBa po6oTH aHTIJIilICbKOIO:

Investigation of mechanisms of functional suppression of optoelectronic observation systems by powerful short
laser pulses for development of effective protective technologies against damage of optoelectronic systems by
laser radiation

Pedepat ykpaiHCbKOIO:

Merta po60TH: BCTAHOBUTHU MEXaHi3MiB PyIHIBHOI [ii iMITyJIbCHOTO JIA3€PHOTO BUNIPOMIHIOBAHHS Ha CUCTEMU
BileocriocTepeskeHHs 171 pO3POOKY TE€XHOJIOTIH 3aXMCTy CUCTEM BiJl ypaKeHHS JIa3epPHUM BUIIPOMiHIOBaHHSIM Ta
cpopMyII0BaTU KPUTEPIiB CTIMIKOCTi KOHCTPYKILii CHCTEMMU BiJleOCIIOCTEPESKEHHS 10 JIa3€pPHOrO BIIMBY. OO €KT
OOCJIiIKEHHS: CUCTEMA BifleOCIIOCTEPESKEHHS O€3IiJIOTHOTO JIiTalo4oro anapary. [Ipy BUKOHaHHI HAayKOBO-
I0CJIigHOI po60TU 6YJI0 BCTAHOBJIEHO, IO [I0POrOBE 3HAYEHHS €HEPrii iMITyJIbCy /111 BUBOY BileOKaMmepu 3 Jamy
3HaXOAUTbCs 6113bKO IM/IK. [Ipy MEHIIMX eHeprisix Kamepa «3acyiIIIoeTbCSI» B MOMEHT [Iil iMITyJIbCy, ajle WIBUAKO
BiZJHOBJIIOETHCSI 1 3HOBY ITOUMHAE NIPALIIOBATY Y 3BUYHOMY il peskumi. [IpoaHasizoBaHO MOXKIIMBICTb OCJ1a0I€HHS
CBITOBUX IIOTOKIB Ha OCHOBI JieJIeKTPUYHUX BiZl0MBAIOUMX TIOKPUTTIB, 3aXMCHUX IOTJIMHAIOYUX (ibTPiB HA OCHOBI
KOJIbOPOBUX CTEKOJI. 3alIPOIIOHOBAHO KOHCTPYKIIiIO Ta BUTOTOBJIEHO 3Pa3Ky ONTUYHUX CBIiTJIOQDINIBTPIB JBOX TUIIIB!
iHTepdepeHLitHMII Ta abCOPOLiNHNMIA, sIKi 3a06€3I1euyIoTh 0cs1abseHHs (nopsaxy 103-106) MOTYKHOTO J1Ia3€pHOTO
BUINIPOMIiHIOBaHHS Ha JOBXUHI XxBUJli 1064 HM. PO3IIIHYTO MOKIIMBICTD 3aXUCTY CUCTEM Bil€OCIIOCTEPEKEHHS
BHKOPHCTOBYIOUM [IJIS IIbOTO CTOXaCTUYHI (pa30Bi Macku. [JaHMI MeTOAY HEe BUMAraloTh 3HaHHS MiCIIsl IOSIBU
J1a3epHOi MJISIMU i BEJIMKOIO MipOI0 He 3aJ1eKaTh BiJl JOBXKMHU XBUJIi 32CTOCOBAHOTO Jla3epa, He 0OMEXYIOTh
iHTEHCHBHICTb BXiZJHOTO CBIiTJIOBOTO IIOTOKY i IOTEHLiITHO MOXKe 3a0e311e4nTH piBHI ocnabieHHs, nopsaky 104-106.
[TpoBeneHO TEOpPETUYHE MOJIE/NIOBAHHS IIOMMPEHHS JIAa3ePHOTO MydKa Ha peasbHill aTMocdepHil Tpaci. [TokazaHo
o IIyKTyallis MOKa3HUKa 3aJI0MJIEHSI IPU3BOASTH [IO 3MiHU IIPOCTOPOBO-YAaCOBUX BJIACTUBOCTE! JIa3€PHOTO
BUIIPOMIiHIOBaHHS. BCTaHOBJIEH] 3aKOHOMIPHOCTI MOKYTh 3HAYHO BIUIMBATH HA PO3MIp JIa3€PHOIO Iy4Ka IIP1
(OKyCyBaHHI 10ro Ha JasbHIiX IUCTaHLigX. [IpoBeNieHi peasyibHi eKClIepUMEHTH 10 (POKYCYBaHHI JIa3€pHOrO IMy4Ka
Ha pucTaHuisx 6inpuie 1000 M Ta, po3pobieHa MEeTOAMKA Ta HallCaHe IIPorpamHe 3a6e3redeHHs 110 BU3HAYEHHIO

PO3Mipy Iy4Ka B peaslbHOMY 4aci aHali3yBaTu JiaMeTp Iy4Ka.

Pedepar aHIJ1iiCBKOIO:

The purpose of the work: to establish the mechanisms of the destructive action of pulsed laser radiation on video
surveillance systems for the development of technologies for protecting systems from damage by laser radiation
and to formulate criteria for the resistance of the video surveillance system to laser exposure. The object of
research: video surveillance system of an unmanned aerial vehicle. During the research work, we set the limit of
the energy value of the pulse, which can disable video cameras. This limit is around 1 mJ. At lower pulse energies,
the camera stops working, but quickly recovers and starts working again in its usual mode. We analyzed the
possibility of weakening powerful laser radiation using optical filters. We proposed a design and produced samples
of two types of light filters: interference and absorption. The samples provide attenuation of the order of 103-106
for a wavelength of 1064 nm. Simultaneously we considered the possibility of protecting the video camera using
various phase masks. This method does not require knowledge of the location of the laser spot and largely does
not depend on the wavelength of the laser that is used. Also, this method does not limit the intensity of the
incoming light beam and can potentially provide levels of attenuation of the harmful light signal of the order of
104-106. We modeled the propagation of a laser beam on a real atmospheric track. The obtained result



demonstrates a significant influence of the fluctuation of the refractive index on the spatiotemporal properties of
laser radiation. The investigated regularities can really act on the size of the laser beam which focused at long
distances. We carried out real experiments on focusing a laser beam at distances of more than 1000 m. Our group
developed a method for focusing laser radiation at large distances and created software that allows determining
the size of the focused beam in real time, for this we used to analyze the diameter of the beam.

Impexc YIK: 535.14; 535.33:621.373.8

Koau TemaTuyHHUX PyOpHK: 29.33.01

KepiBHHUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Herpiiiko AHaToniit Muxaiinosuy
HayKoBHI CTYIiHb: 1.0.-M.H.

HaykoBe 3BaHHSI: c.H.C., 4TIEH-KOP.

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: KOHCTPYKLis Ta 3pa3Ky ONTMYHMUX CBIT/IO(INBTPIB ABOX THIIIB: iHTEPdEPEHLITHMIA
Ta abCOpOLINHNA, SIKi 3a6€31eYyI0Th 0C1abIeHHs (MopsaKy 103-106) MOTYKHOTO J1Ia3€PHOTO BUNIPOMIHIOBAaHHS Ha
moBxuHi xBuili 1064 HM. MeTonuKa KOHCTPYIOBaHHS CTOXaCTUYHUX (PA30BUX MACOK JIJIS1 3aXUCTY CUCTEM

BijeocniocTepekeHHs. MeTonuka 1o ¢oKyCyBaHHIO Jla3epHOro Iydka Ha gucTtaHuisax 6isnbiie 1000 M Ta mporpamHe

3a6e31eYeHHs 110 BUBHAYEHHIO PO3Mipy ITy4Ka B peaJIbHOMY Yaci.

Ha3zpa HTII aHrsiiicbKOI0: A design and samples of two types of light filters: interference and absorption.
The samples provide attenuation of the order of 103-106 for a wavelength of 1064 nm. A method of constructing
various phase masks for the protection of video cameras. A method for focusing laser radiation at distances of
more than 1000 m and created software that allows determining the size of the focused beam in real time, for this
we used to analyze the diameter of the beam.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJIbTaTH: Bupo6u TexHIuHi
l'anmy3b 3acTocyBaHHS: 72.19

PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3anpornoHoBaHO KOHCTPYKILiO Ta BUTOTOBJIEHO 3Pa3KU ONTUYHUX CBITIOMIIBTPIB IBOX TUTIIB:
iHTepdepeHLiiHNI Ta abCOPOLIIHNMI (TOTTIMHAI0YMI), SIKi JO3BOJISIIOTh 3aXUCTUTU CUCTEMH BiIEOCTIOCTEPEXKEHHS
Bifl, BIVIMBY HIKiJIJIMBOTO MOTYKHOTO JIA3€PHOT'O BUIIPOMiHIOBaHHS. TeCTOBi BUTPOOYBAaHHS BUTOTOBJIEHUX 3Pa3KiB
MIOKA3WUJIY, 10 CepeJHe NMPOIYCKaHHs AJisl iHTepdepeHLiiiHux (inbTpiB 3HaxoAUThCA B 06sacTi 400-890 um T >
80% Ta Bifcikaroya 3maTHicTb B 06sacTi 900-11008M T > 5%, onTryHa rycTyHA Ha HOBXUHI xBUi 1064 HM ckianae
3y.o. Ta Ay abcopbuiiiHoro ¢pinprpa T > 60% B nianasoni 350-560 uM Ta T > 5% (700-1100HM) onTUYHA I'YCTUHA Ha
IOBXWHI xBrili 1064 HM ckiazae 6 y.0. 3allponOHOBaHUI HOBUIM METO[] aKTUBHOI KOT€PEHTHOI ONTUYHOI pisbTpalii
i3 Bukopucranasam “nudposux’ cupsvkeHux audysopis (pazosi mackn). KoedinieHT ocnabieHHs MIKinaInBoOro
CUTHaJy [J1s1 TaKMX (Pa30BMX MAaCOK BU3HAYAETHCS BilHOMIEHHSIM IIJIOLMH ix nucky Eiipi i camoi maTpuli kamepu
BigeocnocrepexxeHHd (ctaHoBuTh 106-107). Po3pobiieHa MeToqMKa Ta HallMCaHe IIPOrpaMHe 3a0€e3Me4eHHs 110
BM3HAYEHHIO PO3Mipy ITy4YKa B peasibHOMY 4aci aHasi3yBaTH IiameTp mydka. JlaHe mporpamHe 3a6e3rnedeHHs
BMKOHaHe B MaTeMaTU4YHOMY NakeTi MatLab i BUKOpHCTOBYe y CBOiX po3paxyHKax MiXXHAPOJHUI CTaHIapT 110

¢dokycyBaHHIO jazepHUX y4kiB ISO 11146-1:2005.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (MaTepiasis,

TEXHOJIOTI} TOIIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnyius HTII Ha moBKiJjs:
BnpoBamykennst HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>kuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 06CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:

IX. Bi6siorpadiuyHuii onuc

Negriyko A.M., Matsnev L.V., Derzhypolska L.A., Derzhypolskyi A.G., Chumak O.0O., Khodakovsky V.M., "The
threshold of laser-induced damage of image sensors in openatmosphere”, Nanotechnologies and Nanomaterials
(NANO-2022), Lviv, Ukraine August, (2022) abstract book: p.418
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