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Ha3sBa po6oTH aHIJIilICbKOIO:

Application of optical energy flows to solve problems of micro and nanooptics

PedepaT ykpaiHCbKOIO:

Y HayKOBO-JOCHiAHIN pOOOTi IpEeACTaBIEHO PE3yAbTaTH JOCIIKEHHS ONTUYHUX ITOTOKIB Ta GOTOHHUX
HAHOCTPYMiB. Bisyanisalist CMHIY/IIpHOCTEN y CKJIAAHOMY IOJIi 32 JOIIOMOTOI0 (PJIyOpeCLeHTHUX HAHOYACTUHOK
I03BOJIMJIA BiTHOBJIIOBATH PO3INOLia a3y CKIANHOrO NOJIs i PO3Mi3HaTh MakpoQOpPMy pPO3Cil0I040r0 0O EKTY.
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(OTOHHMX HAHOCTPYMEHIB 32 JI0IIOMOTOI0 IBOKACKaAHOI ONITUYHO]I [TaCTKU Ta HeJIiHITHOTro camogOKyCyBaHHS
II03BOJIMJIA peasi3yBaTy PEKOPIAHY PO3LiNbHY 30aTHICTh Ta MOKJIMBICTh MaHINyJIIOBaHHS HAHOYACTMHKAMU.
OTpumaHi pe3ysibTaT¥ 3MOXKYTb OYyTY BUKOPUCTAHUMU Y MiKPO- Ta HAHOEJIEKTPOHILli, TPeLN3iiHiN xiMii,

dapmaxosiorii, Mikpob6iosorii, MegUIHi.

Pedepar aHI1iliCHKOIO:

In research work presents the results of the study of optical flows and photonic nanocurrents. Visualization of
singularities in a complex field using fluorescent nanoparticles made it possible to restore the phase distribution of
a complex field and to recognize the macro-shape of a scattering object. The proposed methods for generating
microbubbles and controlling their motion with the help of thermal and optical forces are promising for solving the
problem of transporting nanoparticles. The generation of photonic nanojets using a two-stage trap and nonlinear
self-focusing made it possible to realize a record resolution and the possibility of manipulating nanoparticles. The
results obtained can be used in micro- and nanoelectronics, precision chemistry, pharmacology, microbiology, and

medicine.
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KepyBaHHS MIKpOOyJbOalkaMu
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achieving superresolution using photonic nanojets, reconstructing the phase distribution in optical fields with
singularities using fluorescent nanoparticles, generation and control of microbubbles
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Omnuc HTII: 3anpornoHosani meTonu 3a6e3ne4yioTh: - BiIHOBIEHHS PO3MOLTy (pa3u CKIALHOTO ONITUYHOTO MOJIs
1 IO3BOJISIIOTh PO3Ii3HATU MaKPOPOPMY PO3Cil0I0uoro 06’eKTy. Bidyanizauis CTpyKTypy ONTUYHOTO CIEKJI-T10J1s1
1107151 HA6OPOM MTPOCTOPOBO NEPEPO3IOAITIEHNX BYIJIeLleBUX HAHOYACTUHOK B 0671aCTSIX MiHiMasbHOI iHT€HCUBHOCTI
3 CUHTYJISIPHICTIO JO3BOJISIE BiITBOPUTH aMIUIiTyIHO-($a30By iHPOPMaLLil0 PO3CISIHOTO I0JIsl Ta CaMOro 00'€KTy 6e3
BHUKOPHUCTaHHS 10AaTKOBOI OIIOPHOI XBUJIi, 1110 MOXe 6YTH 3aCTOCOBAHO [1JIs1 JUCTAHLINAHOI IiarHOCTUKY BijgaseHuX
00'€KTiB; - reHepalilo MiKpoOysbOalIOK Ta KEPYBAHHS iX PyXOM 32 JOIIOMOTIOIO TEIJIOBUX i ONITUYHUX CHUJL.
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= 2.2 Bt, npu notyxHocTi 1,6-2,0 BT - 6ysp6amku pocTyTs, 11pu 1,5 BT - po3mipu 6y/b6aiok He3miHHi, 1pu
NOTYXXHOCTI MeHIii 1,5 BT - Gysip6aiiky 3MeHIyoTses, pu 1,2 BT — sonatoTbest; - GopMyBaHHS GOTOHHUX
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