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2. New class of apodizing diaphragms on basis of the dye doped photopolymers

Pedepar:

1. Anopu3anis Ja3epHOro BUIIPOMIHIOBaHHS - OIUH 3 €(PeKTUBHUX METOIiB KEPyBaHHS IIPOCTOPOBOIO CTPYKTYPOIO
Jla3epHUX Ny4KiB. B Mexxax nucepTaliiiHoi po60TH 3 METOIO MiBULIEHHS SKOCTi MPoQisio BUIIPOMiHIOBaHHS
iMIyJIbCHUX JIa3€PiB CTBOPEHO HOBUH KJIAC alloJU3yI0uuX Jiadparm Ha OCHOBI 3a06apBJIEHOrO OpraHiYyHUMU
6apBHuKamu [1VA (BHyTpimHbO pe3oHatopHi All, cymimeHi i He cymimeni 3 [IM]I) 3 rinepraycoBum npodinem
IIPOIIyCKaHHS IISIXOM (OTOXIMIYHOI IlecTpyKLii 6apBHUKIB B fonoBaHOMY [IYA nipu orpoMiHeHHi OCTaHHBOTO
aKTMHIYHUM CBITJIOM 3 3aCTOCYBaHHSM aJalTOBAaHOTO METOY HamiBTiHi. JIOCIiIKEH] 3a IOIMOMOTr010 HOBOI OIITUYHOI
METOJIMKHU 3 IPOCTOPOBO 3aJIEKHOIO abcopoLieto nndysiiiHi BIacTUBOCTI 6apBHUKIB B [IYA, MOB'A3aHi 3 yacom
eeKTUBHOI eKcryaTanii 3arponoHoBanux All (dac xutts All 3 BpaxyBaHHAM IUQY3iiiHUX TapaMeTpiB CKIanae
6inbie poky). BusiBisieTbces, 1110 BBELIEHHS CTBOPEHUX All IPUBOIUTH [10 BUAiJIEHHS! OCHOBHOI I10IIEPEYHOI MO 3
rayCoOBUM aMIUITYyJHAM PO3IOJiJIOM MOJIs1 B PE30HATOPAX iMITYJIbCHUX JIA3€PiB 3 IVIOCKUMMU [A3€PKajaMy, 10 O0yJj10
HEOCTaTHLO BUBYEHO paHimie.All B pe30HaTOpax iMITyJIbCHUX JIa3epiB 3 [IJIOCKUMU [3€pKajlaMU, B IIOPIBHAHHI 3

"KOPCTKUMU" CeJIeKTOPaMU, BUTJISIIOTh OCHOBHY ITOIIEPEYHY MOy 6isbiioro o6'emy. Biactusocti AJl Ha OCHOBI



IOTIOBAaHMX OPTaHiYHMMY GapBHUKaMU (POTOMNOIMEPIB JAIOTh MOKJIMBICTb NePeOaYUTH iX 3aCTOCYBaHHSI HE TiJIbKU

BCEPEIIMHI PE30HATOPIB IMITyJIbCHUX JIA3€PiB, ajl€ i B MiACUIIOBaYaXx.

2. The formation of a prescribed spatial profile of laser radiation is required for many problems of nonlinear optics,
holography, laser location, and technology. One of the methods of correction for the spatial distribution of laser
radiation consists in inserting in the beam the elements whose optical characteristics depend on the radius. Soft or
apodizing diaphragms belong to such elements. A new class of apodizing diaphragms (ADs), obtained by gradient
photobleaching of initially uniform dyed polyurethaneacrylate films by adapted penumbra technique, is proposed.
Two types of intracavity soft apertures are proposed: apodizing selectors that should be used with a separate Q
switch and selectors combined with an optical switch (a single element contains a passive Q switch and an
apodizing selector of transverse modes of the cavity). Soft apertures of the first type, produced on the basis of
polyurethaneacrylate doped with the dithiobenzyl nickel complex, were used for transverse-mode selection in a
Nd3+:YAG laser. Authors of this work study the dyes diffusion in the polyurethaneacrylate films in connection with
the elaboration on mentioned basis the lasers cavity gradient elements - the soft amplitude diaphragms for
selection and formation of the spatial profile of transversal cavity modes. In this paper, we solve several
interrelated problems: we develop the technology of fabrication of Ads on the basis of dyed polyurethaneacrylate,
study spatial profiles of ADs manufactured by this technique, and study specific features of selection of transverse
modes by soft apertures in comparison with mode selection provided by hard metal diaphragms.
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