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2. Methods of formation and interaction of space structured optical beams with substance

Pedepar:

1. Inceprauiiina po60Ta IpUCBSIYeHa BUpilIeHHIO TpobjeM reHepauii ONTUYHUX My4KiB i3 337jaHOI0 KOHPIrypaujieo
CBITJIOBOTO I10J181, @ TAKOX IX MaCUBIB, £Ki JO3BOJISAIOTH 3aXOIJIIOBATY i MAHIIIYJII0BATA MIKPOYaCTUHKAMU B ra30BOMY
cepenoBulli. Y nuceprauiiHiil po60oTi MpeacTaBIeHo JOCIIKEHHS CTPYKTYPH M0JIs "MIISIIKOBYX My4YKiB", a came
ITy4KiB, IJ0 MAIOTh MiHIMyM IHTEHCUBHOCTI Ha OCi, piIBHOMiIpHO OTOY€HUI MaKCUMYMaMH iHTEHCUBHOCTI, B
aHI30TPOITHOMY CEPENOBHUIIi OJHOBICHOIO KPUCTaJIA. BJIaCTUBOCTI CUHTYJISIPHUX IIYYKiB HOCJIIKEHO HE TiJIbKU B
NapakCUaJbHOMY PeKUMi, ajie i 32 YMOBH >KOPCTKOT0 (POKyCyBaHHS, KOJIA [TOYATKOBI MOJISIpU3alliliHi BIaCTUBOCTI
ONITUYHOIO BUXOPY BIUIMBAIOTh HA PO3IIO/iJ iIHTEHCMBHOCTI B IilsHIL OKyca BUCOKOANIEPTYPHOrO 06'€KTHBA.
EKcriepyMeHTaIbHO [OCIIIIKEHO PO3IOiN iHTEHCMBHOCTI IUPKYJISPHO-TIONIIPU30BAHOTO ONITUYHOI'O BUXOPY Y
(PeMTOCEKyHIHOMY Jliana3oHi, CGpOKYyCOBAaHOIr0 06'€KTUBOM 3 BUCOKOIO YKCJIOBOIO allEPTYPOI0, HA OCHOBI aHAai3y
ab6JIsILiiHMX KpaTepiB Ha TIOBEPXHi ONTPOMiHEHOI pe4OBUHU. Y pOOOTi TAKOXK CXapaKT€PHU30BAaHO OCHOBHI IPUHLIUAIN

BIUIMBY MaCHBiB CTPYKTyPOBaHMX ONTUYHMX ITy4YKiB Ha YACTMHKM PEYOBMHU B Ta30BOMY CepeloBullli. Po3risHyTo



IpUHLUI (POPMYBAHHS MAaCHBiB CTilIKUX HYJIiB 60 MiHiMyMiB iHTEHCUBHOCTI CBiTJIOBOTO MOJIS1 B HEKOTEPEHTHOMY i
KOTepEeHTHOMY CBiTJIi HA OCHOBI BUKOPUCTAHHS TU(PaKLiliHUX ONTUYHUX €JIeMeHTiB. EKcriepuMeHTanbHO
371ifICHEHO CcTabisbHE 3aXOIJIEHHS BYIJIEL€BUX MiKPOYACTHHOK Y IIOBITPi 32 JOIIOMOT0I0 IIPOCTOPOBOTO MACUBY
"IJIFIIKOBUX MYYKiB". Briepiie 31iiCHEHO KOHTPOJIbOBaHI IIPOCTOPOBI TPAHCALIL i IOBOPOTH BEJIMKOI KiJIbKOCTI

BYIJIELEBMX MIKDOYACTUHOK Y ITOBITPI.

2. This thesis is devoted to solving the problems of generation of optical beams with desired configuration of
intensity of the light field, and their arrays, which allow trapping and manipulating microparticles in gas medium.
In this manuscript are presented investigations of the field structure of bottle beams, i.e. beams with minimum of
intensity in focal area, surrounded by the maximum of intensity, in anisotropic medium of uniaxial crystal. The
properties of singular beams are investigated not only in paraxial regime, but and under strong focusing
conditions, when initial polarization properties affects on intensity distribution in the area of the focus of high
numerical objective. It is experimentally studied the intensity distribution of femtosecond circularly polarized
optical vortex, focused by objective with high numerical aperture. In the work are shown basic directions of
influence of an array of structured optical beams on the particles of substance in gas medium. It was considered
the method of formation arrays of stable zeroes or minimums of intensity of light field in coherent and incoherent
light based on using diffractive optical elements. It was performed for the first time controlled spatial shifts and
turns of a large number of trapped carbon microparticles in air.
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