O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U102201
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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: BcraHoBiieHHs 3aKOHOMIpHOCTe# popMyBaHHS pesibepHO-(Da30BUX [JIABMOHHUX CTPYKTYP i3
33JaHMMU [IapaMeTpaMi Ta ONTHUMI3allisl TEXHOJIOTIYHUX IIPOLECiB iHTep@epeHuiiHoi gitorpadii ang ix

BUT'OTOBJIEHHS.
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IV. BizomocrTi npo cniBBUKOHaBLiB JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi ns1a3aMOHHI HaHOMAaTEpiau Ha OCHOBI JIaTepasIbHO-BIIOPSAKOBAHUX CTPYKTYP 6J1aropOJHUX METaJliB [1J1s
TOYHOTO €KCIIPEC-aHali3y BUCOKOMOJIEKYJIIPHUX CIIONIYK METOLOM CIIEKTPOCKOIIii ITOBEPXHEBO-TIiICUTIEHOTO

PaMaHiBCbKOTO pPO3CilOBaHHS CBiTJIa

Ha3zBa po6oTH aHTIJIilICbKOIO:

New plasmonic nanomaterials based on laterally-ordered structures of noble metals for precise, rapid analysis of
high-molecular compounds by spectroscopy of surface-enhanced Raman light scattering

Pedepat yKpaiHCBHKOIO:

3BiT npo HJP «HoBi ny1a3MOHHI HAHOMAaTEPiav Ha OCHOBI JIaTE€PaIbHO-BIIOPSIKOBAHUX CTPYKTYP 0JIarOpogHUX
METaJIiB 1151 TOYHOTO €KCIIpEC-aHali3y BUCOKOMOJIEKYJISIPHUX CIIOJIYK METOOM CIIEKTPOCKOIIII IOBEPXHEBO-
IiZICUIEHOTO paMaHiBChbKOTo po3cioBaHHS cBiTya. ETan N2 1. BctaHOB/IEHHS 3aKOHOMipHOCTE! POPMyBaHHS
penibepHO-(Pa30BUX JIABMOHHUX CTPYKTYP i3 3aJaHUMU NTapaMeTpaMu Ta ONTUMi3allis TeXHOJIOTIYHUX [IPOLECiB
inTepdepeH1iitHoi niTorpadii As ix BUTOTOBIEHHS»: CTOP. 45, puc. 18, Tabs. 2. O6'eKT focaimKeHHs: TeXHOoIoris
BUTOTOBJIEHHS1 SERS-NifKIam0K 17151 IeTeKTYBaHHS BUCOKOMOJIEKYJISIPHUX CIOJIYK B CYOMOJISIPHIN KOHLIEHTpalii.
Merta npoexTy: BcTaHOBIEHHS 3aKOHOMiIPHOCTE! (POPMYBAHHS i BUTOTOBJIEHHS JIaT€PaJIbHO-BIIOPSIKOBAHUX
MaCHBiB HAHOCTPYKTYP Os1aropogHux Metainis (SERS-ninknanox), chGopmMoBaHUX Ha CKJISIHUX i KDEMHIEBUX
nigkiagKax MeTogom inTepdepeHiiiiHoi poTomnitorpadii, a TakoK BUBUEHHS iX MOP(QOJIOTIYHUX, ONTUYHUX i
€JIEKTPUYHUX BJIACTUBOCTEN [1JIs1 PO3POOKM HOBUX IJIa3MOHHMX HAHOMATEPialiB, 10 JO3BOJISIIOTh MIBUIKO
IleTeKTyBaTH BUCOKOMOJIEKYJISIPHI CIIOJIYKU B CyOMOJISIPHOI KOHIEHTpalji i aHanisyBaTH ix CTpyKTypy 3
BUKOPUCTAHHSM CIIEKTPOCKOIIi] I0BEPXHEBO-ICUIIEHOT0 PaMaHiBCbKOI'O PO3CilOBaHHs CBiTya. Ha 0CHOBI
Pe3yJIbTaTiB YACIOBOIO MOJEJIIOBAaHHS T €KCIIEPUMEHTAJIbHUX JOCiIKeHb Oy ONTUMI30BaHi TEXHOJIOTIUHI
npolecu iHTepdepeH1iiiHoi doTosiTorpadii 3 BUKOPUCTaHHSIM XaJIbKOT€HiTHUX (OTOPE3UCTIB 11 BUTOTOBJIEHHS
SERS-nigxnanok. CTBOpeHi ONTUYHI cxeMu 1151 iHTepdepeHLiiHoi jitorpadii Takux CTpYKTyp, OCHAaCcTKa JJIsl
HaHECEHHS XaJbKOreHinHoro GoTope3nucTy, aAare3iiiHoOro Ta mIa3MOH-IIATPUMYIOUOTro apy, CTeH], AJIs
MIPELU3iHOTO BU3HAYEHHS IPOCTOPOBOi YaCTOTH NEPIOANYHUX CTPYKTYP Ha noBepxHi SERS-MigKIamoK, METOOUKY
XapakTrepu3salii 04HOMIPHOI IePiOANYHOI IIJIa3MOHHOI CTPYKTYpH. BurotossieHi MakeTHi 3pa3ku SERS - migkiagox.
Kirouosi cyioBa: ClIEKTPOCKOIIiS TIOBEPXHEBO-TIiACUIIEHOTO PAaMaHiBChKOTO PO3Cil0BaHHs CBiTJa, SERS-minknanky,

inTepdepeHuiiiHa siTorpadis, BaKyyMHi XaJabKOreHinHi poTope3ncTu.

Pedepar aHI1iliChKOIO:

Report on research work “New plasmon nanomaterials based on laterally ordered structures of noble metals for
precise express analysis of high molecular weight compounds by spectroscopy of surface-enhanced Raman light
scattering». Stage No. 1. Establishing the laws governing the formation of relief-phase plasmon structures with
specified parameters and optimizing the technological processes of interference lithography for their manufacture
”: p. 45, Fig. 18 tab. 2. Object of study: Manufacturing technology of SERS substrates for the detection of high
molecular weight compounds in submolar concentration. Project goal: Establishing patterns of formation and
manufacturing of laterally ordered arrays of noble metals nanostructures (SERS substrates) formed on glass and
silicon substrates by the method of interference photolithography, as well as the study of their morphological,
optical and electrical properties for the development of new plasmon nanomaterials that allow fast detection high
molecular weight compounds in submolar concentration and analyze their structure using surface-enhanced
Raman spectroscopy. Based on the results of numerical modeling and experimental studies, the technological
process of interference photolithography using chalcogenide photoresists for the manufacture of SERS substrates
was optimized. Optical schemes have been created for interference lithography of such structures, equipment for
applying a chalcogenide photoresist, an adhesion and plasmon-supporting layer, a bench for the precise



determination of the spatial frequency of periodic structures on the surface of SERS substrates, a method for
characterizing a one-dimensional periodic plasmon structure. Prototypes of SERS substrates were made.
Keywords: surface- enhanced Raman light scattering spectroscopy, SERS substrates, interference lithography,
vacuum chalcogenide photoresists.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zsa HTII ykpaiHCBKOIO: MakerHwuii 3pa3ok SERS migxiagku
Ha3zpa HTII aHri#icbKO0: Prototype SERS substrate sample

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: TexHOJIOri]

FaJIysb 3aCTOCYBaHHSI. AHaJli3 PEYOBMH METO/IOM CIIEKTPOCKOTii KOM6iHAIIITHOTO PO3CilOBaHHS CBITJIa JJ1s

MeIULMHY, papMalieBTUKU, OXOPOHi HaBKOJMIIHBOTO CEPEIOBUILA TA T.I1.
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Makernuit 3pa3ok SERS mifikiaziok 3 mpoCTOpOBMMU YacTtoTamu Bifi 670-4000 siHiil /MM Ta

ran6uHo Mopysuii Big 0.1-0.4.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAyKiii (Matepiasis,
TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYeHHS eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iMIopTy, [1olinmeHHs SIKOCTi KUTTS

Ta 37I0POB'sl HaceJIeHHs], e(peKTUBHOCTI AiarHOCTUKU Ta JIiKYBaHHS XBOPUX
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHs POOOTH: [IpaBa He HaAIOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:
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