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dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMH eTam: 145.25 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

"Po3po6Kka 2-X KOOPIMHATHOTO MPUCTPOIO BM3HAYEHHS! KyTOBMX KoopiuHAaT COHISl Ha HAaHOCTPYKTYPOBAaHMUX IIIIBKaxX KPEMHIIO

ILJIs1 KOCMIYHUMX anaparis”

Hasga po6oTH (aHrJ1)

"Development of the 2-coordinate device for the Sun angular coordinates determination based on the nanostructured silicon
films for the spacecraft application"

Pedepar (yxp)

Po3po6rneHi KOHCTPyKWii IIMHHMX 2-X KOOPIMHATHUX MPUCTPOIB BU3HAYEHHS KyTOBUMX KoopauHart CoHUS Ha
MOHOKPHCTaJIiIYHOMY KPEMHIi Ta Ha HAHOCTPYKTYPOBaHMX IIJIiBKaX KPEMHII0. PO3paxyHK1 KOHCTPYKTUBHUX IapaMeTPiB CEHCOPIB
MIPOBEJIEHI i3 BpaxyBaHHSM JliHeapu3allii BUXiZHOI XapaKTEPUCTHMKMA Ha OCHOBi (PaKTOpIiB 3MiHM Mafal04yoi IOTY>KHOCTi IIpU
3pOCTaHHi KyTiB NafiHHS CBIiTJIOBOrO MPOMEHIO Ta 3aJIeXXHOCTi 3MillleHHS CBITJIOBOI MJSMU Bif KyTa nNafiHHS. Po3pobieHi
TEXHOJIOTIi BUTOTOBJIEHHA pajialliiHO CTIMKUX MPUCTPOIB HA MOHOKPUCTAiYHOMY KPEMHIi Ta Ha HaHOCTPYKTYPOBaHMX IUIiBKax
KPEMHIIO 3 IOBHAM KOMILJIEKTOM TEXHOJIOTIYHOI JOKyMeHTallii. PO3po6yieHa TEXHOJIOTiSI CUHTE3y KPEMHIE€BUX HAaHOKPUCTAJIUHUX
TOHKOIJIIBKOBUX IIApPiB AJIs IIPUCTPOIB BU3HAYEHHS KyTOBUX KoopauHaT COHIIS, JIETOBAHUX PiIKiCHO3EMEJNILHUMU €JIEMEHTaMU,
sKi chopmoOBaHi METOJOM i1OHHO-TIPOMEHEBOrO BUIIAPOBYBaHHS. CTBOpPEHI METOIUKU HOCIifKEHb IapaMeTpiB IPUCTPOiB
BU3HAYEHHS KYTOBUX KoopauHaAT COHI, Y T.4. iX (POTOENEKTPUYHUX [TapaMeTPiB i KYTOBUX XapaKTEPUCTHUK, pajialliiHOi CTIKOCTI
Ta TeMIepaTypHoi cTabinbHOCTi. KoMIIeKCHICTh mifxomy IO HOCTiIKEeHb Ta PO3POOKU TEXHOJIOTII BUTOTOBJIEHHS pafialiliHO
criikux [TKKC, no3Bosmia yKOMIUIEKTYBAaTM BUTOTOBJIEHMMU IIPUJIAJaMU CHUCTEMY Opi€HTalii OPYroro yHiBEpCHUTETCHKOTO
HaHocynyTHHKA "PolylTAN-2-SAU", skuii ycnimHo QyHKIiOHye Ha HaBKOJIO3e€MHil op6iTi 3 18 kBiTHA 2017 poky.

Pedepar (aHrI)

The design of the 2-axis Sun angular coordinates determination device based on the monocrystalline silicon and on the
nanostructured silicon films have been developed. Calculations of the design parameters of the sensors are given taking into
account the linearization of the output characteristic based on the factors of the incident power loss with the incidence light
angle increasing and the incidence angle dependence of the light spot displacement. Technologies for manufacturing radiation-
resistant devices on monocrystalline silicon and nanostructured silicon films with a complete set of technological
documentation have been developed. A technology for the synthesis of silicon nanocrystalline thin-film layers for Sun angular
coordinates determination devices, doped with rare-earth elements, formed by ion-beam sputtering has been developed.
Methods for studying the parameters of Sun angular coordinates determination device, incl. their photoelectric parameters and
angular characteristics, radiation resistance and temperature stability. The complexity of the approach to research and
development of the radiation-resistant Sun sensors manufacturing technology allowed to equip the onboard orientation system
of the second university nanosatellite "PolyITAN-2-SAU" with manufactured devices that had been successfully operating in the
near-earth orbit since April 18, 2017.

Inpexc YIK: 621.387, 621.383.4: 629.7.05

Kopu Temarnunux pyopuxk HTI: 47.29.31
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiii (ykp): Po3po6ka 2-X KOOpAMHATHOTO IIPUCTPOIO BU3HAYEHHS KYTOBUX KOOP/IMHAT COHIS Ha

HaHOCTPYKTYpPOBAHUX IJIiBKaX KPEMHIIO [1J11 KOCMiYHUX anapariB

Haspa npoaykuii (aurJ1): Development of the 2-axis Sun angular coordinates determination device based on the nanostructured
silicon films for spacecrafts



OuiKyBaHi pe3yJIbTaTH:
T'any3s 3acrocyBaHHS: 26.51

Omnuc npogykuii (yKp): Po3po6ieHi KOHCTPYKUl IIIMHANX 2-X KOOPAMHATHUX IIPUCTPOIB BU3HAYEHHS KYTOBUX KOOPIUHAT
CoHII Ha MOHOKPUCTJIIYHOMY KPEMHIi Ta Ha HAHOCTPYKTYPOBAHUX IJIiBKaX KPEMHII0. PO3paxyHKM KOHCTPYKTUBHUX MapaMeTpiB
CEHCOPIB IPOBEJIEHi i3 BpaxyBaHHIM JliHeapu3allii BUXiJjHOi XxapaKTeprUCTHUKU Ha OCHOBI (paKTOPiB 3MiHM 131210901 IOTY>KHOCTI
IIPY 3POCTaHHI KYTiB [IafIiHHS CBiTJIOBOTO MPOMEHIO Ta 3aJIESKHOCTI 3MIllIEHHS CBIiTJIOBOI IIJISIMU BiJ, KyTa MafiHHs. Po3pobieHi
TEXHOJIOTii BUTOTOBJIEHHSI paiialliiHO CTiKKUX IIPUCTPOIB HA MOHOKPHUCTAJIIYHOMY KPEMHIi Ta HA HAHOCTPYKTYPOBAHUX ILTiBKax
KPEMHIIO 3 TOBHUM KOMIUIEKTOM TEXHOJIOTIYHOI JOKyMeHTaljii. Po3po6ieHa TeXHOJIOTisI CUHTEe3y KpEMHIEBUX HAHOKPUCTAIIYHUX
TOHKOIUIBKOBUX LIAPiB [1JIs IPUCTPOIB BUSHAYEHHSI KYTOBUX KOOpAUHAT COHLIM, JIETOBAHUX PiIKICHO3EMEIbHMMU €JIEMEHTAMU,
Ki cOPMOBaHi METOZ,OM iOHHO-TIPOMEHEBOTO BUIIaPOBYBaHHs. CTBOPEHI METOIMKY [OCiIKEHD TaPAMETPiB IPUCTPOiB
BM3HA4YEHHS KYTOBUX KOOpAMHAT COHIIA, Y T.4. iX (POTOENEKTPUYHUX NIaPAMETPIB i KYTOBUX XapaKTE€PUCTHK, PaflialliiiHOI CTiIIKOCTi
Ta TEMIIEPATYPHOI CT

ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragis 3aBepmeHocti HTTI: ExcrieprMeHTanbHUH (MAaKeTHU 3pa30K)
Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBagyKkeHHs: 2017

Bupo6Huk npoaykuii: HTYY KIII

CnoskuBavi npogykuii: Haykosi ycTaHoBU YKpaiHu

IepcneKTHBHI pUHKH: YKpaiHa

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMu

dopmu Ta ymoBHu nepepavi npogykiuii: CrisibHe BUPOGHUIITBO
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