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Jep>kaBHHH 00J1iIKOBHI HOMep: 0222U002435

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U111674

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 13-02-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €Tamy: Po3po6ka KOMITIOTEPHUX IPOrPaM YMCEIbHOTO PO3B'I3aHH 3a7ja4 PO3CiIOBaHHS XBUJIb J1JIs1

HAHOJIa3€PiB, 110 BUBYAKOTHCS
IToyaTok eramy: 05.2021
3akiH4YeHHs eTamy: 08.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuyuHOi 0c00H): IncTUTyT pasiodizuku Ta

esniekTpoHiku iM. O. f. Ycukosa HauioHanbHOI akageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 03534593

Micue3HaxoaKeHHS: ByJI. AKazemika IIpockypu, 6ya. 12, M. XapkiB, XapkiBcbkuil p-H., XapKiBcbka 0011, 61085,
Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

TeJIECI)OI-I: 380577634319, 380573152105, 380573151129

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442981622, 380442981622

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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuuHHi 06car ¢piHaHCcyBaHHS (THC. rpH.): 1001.200




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnexkTpoMarsniTHe MOJ€JIIOBaHHS MIiKPO Ta HAaHO Jla3epiB 3 PE30HAaHCHUMU IpapeHOBUMU €JleMEHTaMU, Ha [10PO3i

CTaHiOHapHOFO BI/IHpOMiHIOBaHHH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Electromagnetic modeling of micro and nano lasers with resonant graphene elements, at the threshold of
stationary radiation

Pedepar yKpaiHCBKOIO:

[1pu BukonanHi HJIP, BifoBiTHO 4O BUMOT TEXHIYHOrO 3aBIaHHs Ha | etan y 2021 p., MOZeIoBaIncs
€JIEKTPOMArHiTHI I10JI1s1 B IPUCYTHOCTI HAHOCTPYKTYP, 110 NOOYA0BaHi Ha OCHOBI KBAHTOBUX HUTOK 3 Tpa)€HOBUMU
060J10HKaMu, rpa)eHOBUX CTPIYOK Ha [TOBEPXHi a60 BCcepeHi KPYroBOi KBAHTOBO-AaKTUBHOI HUTKU, PELIITOK 3
rpadeHOBHX MIKPOCTPiYOK, HAHECEHHUX Ha IIJIOCKi KBAHTOBO-aKTHBHI IiKIaaKY, Ta rpadeHOBOro AUCKY Ha
IIOBEPXHI aKTUBHOTO IUCKY, KOMOIHYIOUM I'PaHMYHi 3aaui 1151 piBHSIHb MakcBeslia 3 KBaHTOBUM OINMCaHHSIM
npoBigHOCTI rpadeny. ['pannyHi 3a7a4i 3BOAATHCS 10 TAKUX HECKIHYEHNX MATPUYHUX PiBHSIHB 260 iX CUCTEM, 110
IO3BOJISIIOTbb OTPMMATH YHUCEJIbHI PO3BSI3KM 3 TaPaHTOBAHOIO TOYHICTIO. TeCTyBaHHS BiflIOBiIHAX KOMIIIOTEPHUX
IIporpam NpoBOJUIIOCS 32 AOIIOMOTIOI0 IIEPEBIPKY 301)KHOCTI OTPMMAHUX Pe3yJbTaTiB Ta BUKOHAHHS 3arajbHUX
CIiBBiJHOLIEHB, TAKMX K 3aKOH 30€piraHHs €Heprii, (PaHUYHMX YMOB Ha €JIEMEHTaX HAaHOCTPYKTYP. B meskux
BUIIQJIKaX Lii pe3yJbTaTH OPiBHSIOTHCA 3 BiIOMUMU JAaHUMU, OTPUMAHUMU HAOIMKEHUMHU MeTogamMu. Po3pobieHo
IIBUJIKOZ{I0Yi KOMITIOTEPHI IIPOrpamMu YHMCEJIbHOTO PO3BSI3KY 3a71a4 PO3CiSIHHS XBUJIb [ HAHOJIa3€epiB, 110
BUBYaIOThCS. JI71s1 Bepudikalii Ta ontyumisaliii 3apornoHoBaHMX METOZIB Ta KOMIIIOTEPHUX ITPOrpaM Hi iX OCHOBI
OyJsi1 MpOBEEHI CUCTEMATUYHI YMCEJIbHI €KCIIEPUMEHTH 3 PO3CisIHHS XBUJIb 33J]JaHOI YaCTOTU HA BKa3aHNX
HAHOCTPYKTypax. OCKiJIbKY Ll pe3yJIbTaTu MAIOTh CAMOCTIVHE 3HAYE€HHS Y XBJIEBIM HAHOOITULL], [10 HUM

OIy0JIikOBaHO 4 CTaTTi y IPOBiAHUX MIP)KHApOAHUX KypHaJlax 3 ONTUKU Ta GOTOHIKU.

Pedepar aHIJ1iHCBKOIO:

The work on the project was performed in line to the requirements of the Terms of Reference for the first stage of
2021. The research method is the modeling of the electromagnetic fields in the presence of the nanostructures for
the micro and nanolaser cjnfigurations, built on active circular quantum wires with graphene shells, graphene
strips on the surface or inside such quantum wires, graphene strip gratings on the flat active quantum substrates,
and graphene disk on the surface of the active disk, combining Maxwell's boundary-value problems with quantum-
theory description of graphene. The boundary value problems are reduced to infinite matrix equations or their
systems, which allow to obtain numerical solutions with guaranteed accuracy. Testing of the corresponding
computer programs has been carried out by means of the verification of satisfaction of the general relations, such
as the power conservation law, the boundary conditions on the nanostructure elements, and also by the check of
convergence of the obtained results. In some cases, these results are compared with known data obtained by
approximate methods. High-speed computer programs for the numerical solution of the wave scattering problems
for the studied nanolaser configurations have been developed. To verify and optimize the proposed methods and
computer codes based on them, systematic numerical experiments on the scattering of waves of a given frequency
by these nanostructures were performed. As these results have independent value in the wave nano-optics, 4
research papers have been submitted and published in the leading international journals on optics and photonics.

Impexc YIK: 535.24;535.6, 537.86.029.65 /.79

Koau TemaTuyHHUX PyOpHK: 29.31.15, 29.35.33
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Hasga HTII ykpaiHCBKOIO: [Ipomixkuwuii 38iT 3a | eran 2021 pik

Haszsa HTII anrJificbKo¥0: Intermediate report for the first stage of 2021
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTrpumaHi Pe3yJbTaTH: Meroau, Teopii, [[porpamui mpoayktu

l'asmy3b 3aCTOCYBaHHS: y chepi IPUPOAHUYNX | TEXHIYHUX HAYK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Onuc HTII: Mpomixkuwuii 3sit 3a I erant HIP 3a 2021 p., BiiNOBifHO 10 BAMOT TEXHIYHOTO 3aBgaHHs Ha 2021 p.,
MicTuTh iHpOpMaLLilo o0 po3po6KH eEeKTUBHNIX KOMITIOTEPHUX [IPOTrPaM YUCEIbHOTO PO3BA3KY 3a11a4 PO3CISIHHS
17151 KoHQIrypalliil HaHoJa3epiB, 10 MOOYI0BaHi HA OCHOBI KBAHTOBUX HUTOK 3 I'pa€HOBUMU 000JIOHKAMU,
rpapeHOBYX CTPiUOK Ha NNOBEPXHi a00 BCepeIVHi KPYyroBOi KBAHTOBO-aKTUBHOI HUTKH, PELITOK 3 Ipa(€HOBUX
MiIKpOCTPI4OK, HAHECEHUX Ha MJIOCKi KBAHTOBO-aKTUBHI MiAKIaAKH, Ta rpad€HOBOrO AYCKY HA IOBEPXHi aKTUBHOTO
IvcKy. Lle BkloYae TeCcTyBaHHS Ta ONTHUMI3allilo BifoBinHUX nporpam. Lle € HeobXigHMUM NoNepeIHiM eTarom
nepe;q, aHasi30M JIa3epHX 3a/1a4 Ha BJIaCHi 3HaueHHs1. Po3po6s1eHO MBUAKOAi0Yi KOMITIOTEPHI IpOrpamMu
YUCEeJIbHOTO PO3B'SI3Ky 33424 PO3CisSIHHS XBUJIb IJ1s1 HAHOJIa3epiB, 0 BUBYaIOThCS. [ist Bepudikauii Ta onTumizarii
3aIPOIIOHOBAHMX METO/IiB Ta KOMITIOTEPHUX [IPOTrpaM Hi iX OCHOBI 6ysiu TpOBeJeHi CUCTEMATUYHI YMCeJIbHi
€KCIIEPUMEHTH 3 PO3CisIHHS XBUJIb 33/1aHOI YaCTOTY Ha BKa3aHUX HAaHOCTPYKTypax. PO3IJIsHYTI 3aa4i PO3CisIHHA
XBWJIb JE€MOHCTPYIOTh PE30HAHCHI €(eKTH, YACTOTH SIKMX BiAIIOBiJAIOTh YaCTOTaM BJIACHUX MOJ, Ta MOXXYTb

CJIyTYBaTH 3pyYHMMU HavaJbHUMU HAOJIVDKEHHSIMU Y BUBYEHHI BJIACHUX MOJ, HAHOJIA3€PiB.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,

TEXHOJIOTI} TOIO) J1s1 3a0€3MeYeHHs eKCIIOPTHOTrO IOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 05.2021
3akiH4YeHHs eTamy: 08.2021
Crno>kuBavi NPOAYKILii:
IlepcrieKTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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