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1. TTepexinHi Ta peBepcuBHI (POTOCTUMYJIbOBAHI IEPETBOPEHHS B IJIiBKAX XaJIbKOT€HIIHMX CKIIOBUIHUX
HaMiBIPOBIIHUKIB Ta iHTEepdepeHLiliHa siTorpadis Ha iX OCHOBI.

2. Transient and reversible photo-stimulated transformations in films of chalcogenide vitreous semiconductors
and interference lithography on their basis.

Pedepar:

1. B pucepTauii BUKIageHo pe3yibTaTy AOCaiIKeHb (POTOCTUMYJIbOBAHUX €(EKTIB, sKi CIIOCTepiraloThCs B TOHKUX
BifjasieHuX IJIiBKaX XaJbKOT€HiTHUX CKJIOBUIHUX HaMiBIpoBigHUKIB (XCH), a came NocifoBHOTO TO3UTUBHOTO
(oTope3ncTUBHOrO NpolLecy Ta sBulla GporoTpasieHHs. OnucaHo sBulle GOTOTPABIEHHS Y BilTaJ€HUX MJ1iBKaX
XCH, cyTb IKOro nossirae y poToCTUMYJIbOBAaHOMY MiJBUILIEHHI PO3YMHHOCTI €KCIIOHOBAHMX IiISHOK I1iBoK XCH
IIpu ix OJHOYACHOMY €KCIIOHYBaHHI Ta TpaBJIeHHi, IPUYOMY, Ha BiMiHY Bif TpaguuiiiHoi aitorpadii, B jaHoMy
BUIIAJIKy CIIOCTEPIraeThCs IO3UTUBHUI TUII TPABJIEHHS IIPU 3aCTOCYBAaHHI TUX K€ IPOTPaBoBayiB. Takox 0ys10
BCTAHOBJIEHO, 1O IOCTATHS CEJIEKTUBHICTD /151 IPOBEJEHHS JiTorpadiyHoro npolecy npuTamaHHa BifjaJeHUM

nriBkam XCH ripu nocitiloBHOMY €KCIIOHYBaHHi Ta TpaBijleHHi. JlociimpkeHo (peHOMEHOJIOTII0 Ta 3aIIpOIIOHOBAHO



MEXaHi3MU JOCiIKYBaHUX €(eKTiB (OTOTPABJIEHHS Ta MOCIiJOBHOTO (POTOPE3UCTUBHOTO IIPOLECY Y BilNaJeHUX
mtiBkax XCH. Po3po6yieHO doTope3ncTu Ha OCHOBI e(eKTiB (POTOTPaABJIEHHS Ta MOCTiTOBHOTO (POTOPE3UCTUBHOTO
TpaBJIEHHS], a TaKOX peasi3oBaHO TeXHOJIOTiIo inTepdepeH1iiiHoi doTosniTorpadii 3 BUKOpHUCTaHHSIM TaHUX
doropesucris. [IpoaeMOHCTPOBaHO, 10 3aCTOCYBAaHHS MIPOLECIB HA NEPEXiIHUX Ta PEBEPCUBHUX
(oTOCTUMYJILOBAHUX [1I€PETBOPEHHSIX Y Biananenux mapax XCH B iHTepdepenuiiiniit sitorpadii mo3sosse
BHUKOPHCTOBYBATH OiJIbIll €KOJIOTiYHO NPUIHSTHI HeopraHiuHi (OTOpe3nCcTH Ha OCHOBI repMaHieBOBMICHUX
XaJIbKOT€HIIHUX CIIOJIYK, OTPUMYBaTH InepiognyHi 1-D Ta 2-D CTpyKTypu 3 BUCOKOIO SKICTIO IIOBEPXHI Ta
OJHOPIAHICTIO Ha MiKIaiKaX BeJIMKOI moi. [Ipy noegHanHi MeToniB iHTepdepeHLiiHoi JiTorpadii Ta imepcii 3
BHUKOpHCTaHHIM (HOTOPE3UCTiB Ha OCHOBI BifnaneHux maiBok XCH Mo>kHa OTpUMYyBaTU CTPYKTYPH 3
HAaHOPO3MIipHMMU esleMeHTaMU. Po3pobiieHi siiTorpadiuHi npoliecu 103BOJISIIOTh POPMYBATU Pi3BHOMAaHITHI
NepioiUyHi CTPYKTYPH, 30Kpema, JudpakiiliHi NepiofuyHi CTPYKTYpH, CyOXBUJIbOBI METaJIEBi CTPYKTYPU,
MiKpOnpoQinbOBaHi MJIACTUHU, TJIA3MOHHI CTPYKTYpH (CEHCOPHI YMIIN 3 MiJBUIIEHOO YyTIMBICTIO) HA MiAKIaIKaX

BEJIMKOI IJIOI Ta ONITAYHI CUTHAJIOTPaMU.

2. The thesis describes the results of the research of photoinduced effects such as successive positive
photoresistive process and photoetching effect which are observed in annealed thin films of chalcogenide vitreous
semiconductors, or, in other words, chalcogenide glasses (ChGs). The effect of photoetching in annealed ChG films
has been described. The essence of this effect is the photostimulated increasing of the solubility of the exposured
areas of ChG films at simultaneous exposure and etching. It has been established that the photoetching effect is
based on transient changes in thin ChG films, which exist during irradiation only and disappear rapidly after
switching off, at the same time, the basis of the successive photoresistive process is reversible photochanging. The
phenomenology has been investigated and the mechanisms of the investigated photoetching and successive
photoresistive effects in annealed ChG films have been proposed. Photoresist based on photo-etching and
successive photoresist etching effects have been developed, and the technology of interference photolithography
using these photoresists has been implemented.It has been demonstrated that application of processes on
transient and reversible photostimulated transformations in annealed ChG layers in interference lithography
allows to use more environmentally friendly non-organic photoresists on the basis of germanium-containing
chalcogenide compounds to obtain periodic 1-D and 2-D structures with high quality surface and homogeneity on
large scale substrates. Combining the methods of interference lithography and immersion with the usage of
photoresists based on annealed ChG films allows to form structures with nanosized elements. The developed
lithographic processes enable to form various periodic structures, in particular, diffraction periodic structures,
subwave metal structures, microprofiliated plates, plasmonic structures (sensor chips with high sensitivity) on
large scale substrates, and optical track records.
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