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CTOPIYYSA HAYKH PO HAINIBITPOBIJTHUKU: BUTOKHU I YKPATHCHbKHWI BHECOK

M.B.Crpixa
Inemumym izuxu nanienpogionuxis im. B.€.Jlawkapvosa HAH Yxpainu
np. Hayku, 41, Kuis, Yxpaina, men. (044) 525 6033,
E-mail: maksym_strikha@hotmail.com

Ha mouatky XX cromiTTst copMyBanacsi HOBa rajiy3b 3HaHb — HayKa IpO HamiBNPOBiAHUKU. [loHATTS
PO HAIIBIIPOBITHUKK K OKpEeMHUH Kijlac marepiaiiB ymepiie 49itko copmynroBaB y 1914 pori mpodecop
®paiibypsekoro yaiBepcutery B Himewunni Morann Ieopr KemircGeprep (1874-1946) ma ocHOBI
OPUTIHAIBHOI TIMOTE3U MPO «IUCOIIIATUBHUN MEXaHi3M» MPOBIIHOCTI, I[00 MOSICHUTH EKCICPUMEHTAIbHI
JaHi Uil pAgy OPOCTUX PEYOBHMH 1 CIONYK, NPOBIOHICTh SKUX, Ha BiIMiHYy BiJ MeTaliB, Morja
30UTBITYBaTUCS 31 3pOCTaHHSAM TemriiepaTypu. I[lounmHaroun 3 Apyroi MONOBHHH XX CTOJITTS PO3BUTOK
HAITBIPOBITHUKOBOI HAYKM W TEXHOJOTiH MPHU3BIB JI0 CIPaBXKHBOI HAYKOBO-TEXHIYHOI PEBOIIOLII, sIKa
pazuKanbHO PO3IIMPUIA MOXJIMBOCTI JoauHU. [Ipore B YkpaiHi po3BUTOK (Hi3MKM HamiBIOPOBITHHKIB
mouaBcs 3HayHO panime. e 3 1929 poky mim kepiBHMITBOM 3acHOBHWKA [HcTHTyTY ¢ismkn BYAH
Onexkcanapa ['onbamana (1884-1971) tpupaiu poOOTH 3 IOCIIIPKEHHS HOBUX acleKTiB (JOTOrajbBaHIYHOIO
epexry bekkepens. Ha »xanp, 1938 poky O.['onpamana Oyiio 3aapeiiToBaHO 3a 3BHUHYBAYCHHSM B
«YKpalHChKOMY HaIliOHai3Mi» (IIOTPU €BpeHChbKe TOXOKEHHS BYCHOT0), 1 BiH 3yMiB MOBEPHYTHUCS O
HayKOBO1 pOOOTH JIMIIICHD Yepe3 ACCATHIIITTS YB I3HCHHS 1 3aCIIaHHS.

OpvH 3 BENMKHUX 3700yTKIB HAMiBIPOBITHUKOBOI Hayku 20 cTONITTS moB’s3aHuil came 3 Kuesowm.
MaiiGyTHiit akagemik AH YPCP Bagum Jlamkapsos (1903-1974), moBepHyBIIKCEH B YKpainy micis BigOyTTs
3acmaHHs B ApXaHTenbChbKy, B 1941 pomi, IOCHiKyrounm 3 JOIIOMOTOI0 TEPMO3OHAY 3aImipHi Mmapu
MiJTHO3aKUCHUX BHUIPAMIIAYIB, BiAKpHB p-n-mepexia. Tomi >k ydeHWil 3’sCyBaB pOJIb p-N-TIEPEXony ¥y
BUHUKHEHHI BEHTHJIBHOTO (QOTOe(EeKTYy — TOSBM Hampyrm TIpH OCBITICHHI KOHTaKTy oOiactei
HaITIBIPOBITHUKA 3 NMBOMa THUHamMHu TpoBimHocTi. [lompwm Te, mo Ha 3axofi BiIKpUBadeM pP-n-TIEPEXOay
TpamuIiiiHO BBakaroTh Paccena Oma (1898 - 1987), 3asBKy Ha #oro nmateHt Oyjo momaHo 1941 poky Bxe
micsis Buxoay B cBit crarti B.Jlamkaprosa [1], cam matent Bumano 1946 poky, a mepiui NpucBsSYeHi p-n-
nepexoxy ApykoBasi pobotu 3’ sBuiucs B CLHA mume 1947 poky [2]. Ilicns Bitinn B.JlamkaproB peaiisye
BEIIMKY TpOrpaMy IOCITIKEHHS HamiBOpPOBiAHWKIB. PoOuTh BiH 1e mapanenbHo B IHCTHTYTI Qi3uku 1 B
KuiBcbkomy yHiBepcuteTi iMeni Tapaca LlleBuenka. TyT BiH cTBOproe i B 1952-57 pokax 04OIIOE€ MOTYXKHY
kadenpy (izuKu HAMIBIPOBITHUKIB, AKY Mi3HINIE YIPOOBXK MmoHaM 20 pokiB 04oItoBaB Horo yueHs Bitamiit
Crpixa (1931-1999), TBOpemp 3aragbHOI TeOpii KOHTAKTy METal-HAIiBIIPOBIAHUK, OIWH 13 TOHEPIB
PO3BHUTKY YKpaiHCBhKOi ceHcOopHukH. Ha 0a3i Binainy HamiBnpoBigHUKIB [HCTHTYTY Qiznku y 1960 poui Oyio
opranizoBano HoBuM IHcTuTyT HamiBnpoBiguukie AH VYPCP, sgkuii ydeHuil o4OJdIOBaB YNIPOAOBXK
HACTYITHOTO MAECATWIITTA 1 SKWHA ChOTOAHI HOCWUTh iM’si Bamnma JlamkaproBa. Pobotm akanmemika
JlamkaproBa 3HAWIDIM IMTUPOKE IPAKTUYHE 3aCTOCYBAaHHS B EJICKTPOHIII, aBTOMATHIN, TEIEMEXaHIIII,
0o0YHCIIOBaIbHIA TexHili. PO3BUTOK HamiBIpPOBITHMKOBOI HAayku B YKpaiHi MOB’S3aHUN 3 IMEHaMH
excriepumentatopie  B.lJIsmenka, IL.I.bopzska, O.B.Cuitka, M.ILJIucumi, b.O.Hecrepenka,
M.K.Illeitnkmana, JI.I.Jlanenka, €.A.CanpkoBa, JI.I'.Cemaka, [I'.A.lllenenscrkoro, B.B.InpucHka,
[1.I.bapancekoro, C.B.Ceeunikora, B.®d.Mauynina, B.[.JlutoBuenka, O.€.bensea, M.S.Banaxa,
B.C.JIucenka, I1.®.Onexkcenka, C.M.Ps06uenka, ®@.®.Cuzopa, M.JL.JImurpyka, B.A.CMUHTHHH, TEOPETHUKIB
C.LIlexapa, K.b.Tommura, K.J[.ToBcTtioka, M.®.[lefirena, [.M./ukmana, E.J.Paui6n, [1.M.Tomuyxka,
B.O.Kouenara, 1.1.Botika, 3.C.I'pibHikoBa, ®@.T.Bacbka Ta 6araTboX iHIIMX NEpUIOPSAHUX yueHuX. [lepexin
JO HAHOCHCTEM, IOsBa HAa JA0Ja4y A0 TPamWLiHOI «3apsaoBOi ENeKTPOHIKM» TaKOX CIIHTPOHIKH, 1€
MIEPEHOCUTHCS HE 3apsil, a HPOEKLis CIiHy, AajJd Ha MEXi HOBOI'O THUCSYOJNITTA MOTY)XHHH IOIITOBX
«TpaauidHI»  (i3umi  HAmIBOPOBIAHWKIB. JOMATKOBUM  IMITyIbCOM CTalmd TOTPeOHW  PO3BUTKY
¢doroBonbTaiku. B piunimi igel Gi3uKy HaMiBOPOBITHUKIB JISKUTH 1 YAMaNO 3a1a4 HOBOI (i3uku rpadeny,
sKa CTPIMKO PO3BHBA€ThCs Micis orpuMaHHs B 2004 poli MOHOIIAPOBOIO BYIJICLIO 1 BXKE HpU3BENa 10
MOSBH 11101 HU3KWM IHIMUX aHAIOTIYHMX MarepiaiaiB (0opaT MoJiOAeHy, CUTilleH, TepMaHEeH TOIIo).3
iHiIiaTiBY YKpalHChKOro (Di3MYHOTO TOBApHCTBA HAYKOBAa CHIUIBHOTA HAIIOl JepKaBU Ta IHIIMX KpaiH
€Bponu BigzHauae y 2014 poui CTONITHIH I0BiJel HAYKH PO HAIliBIIPOBIAHUKH.

1. B.E.Jlamkapes. MccienoBanus 3aopHOro ciiost MmerogoM tepmo3onaa // M3sectuss AH CCCP, cep. dus. —
1941. - Ne4-5. — C.442-446.

2. V.G.Lytovchenko, M.V.Strikha. 100 years of semiconductor science. The Ukrainian contribution //
Europhysics News. — 2014. — v.45, n.1. — P.15-18.
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IMPO®ECOP BJIOX O.I'. — CHEHIAJIICT, OPTTAHI3ATOP, IIOJIITUK

M.O. Pomantok

Jlvgiecvrutl nayionanvruil ynieepcumem imeni leana @panka, kaghedpa excnepumenmanbHoi Qizuxu,
M. Jlveie, eyn. Kupuna i Meghoois, 8

[Ipodecopa Bnoxa Opecra I'puroposuya 3Har0 3i CTyAEHTCHKHX POKiB, Jaji — 3 TPHUBajJOi mpami Ha
onmHii kadenpi, cyciacTBa Jaboparopiii, KOHTakTiB OypxyimBoro Kinims 80-x Ta movatky 90-x pokis, efidopii
nepimx pokiB HezanexxHocTi Ykpainu, opranizanii i nouatky poboru [HetutyTy ¢iznunoi ontuku.bys dac,
KOJIM MM IIOZHS pa30M CHiJlaJu, 3r0JIOM AY>KE€ PIIKO Pa3oM MUK KaBy, a PEIITY Yacy MajH JiJIOB1 CTOCYHKH,
TIOB’sI3aHI IEePEBaXHO 3 ONM3BKICTIO TEMAaTHK JOCHTIIDKEHb 1 HEOTOJOIIEHWM 3arajioM JIOOpO3WUINBAM
3MaraHHsiM y TOCTYIl B IIbOMY HampsiMi. BIM3bKO KOHTaKTyBalM MeEpeBaXXHO 3a Mexkamu JIbBoBa: Ha
KOH(EPEHIIIAX, CEeMiHapaX, YCAKuX nepekBamiikamisx... Ha OCHOBI CcKka3aHOTO Mar MiJCTaBU
chopMyIIIOBaTH HACTYIIHI Te3H il Xapakrepuctuku Opecta I'puroposuua.

Menaror. 1. YuTaB jexmiiiHi KypcH 3 saepHOI (i3MKH, TCOPETUIHOI ONTHKHA Ta CIenkypcH. llemant, He
dhopmaticr.

HaykoBeus. 1. Opect I'puropoBuu rnmOoKo 3HaB MpeaMET CBOIX AociimkeHb. 2. BiH wHikaBuBCs
MIPUHIATIOBIMH MTUTAHHSIMH TEMH 1 HEPiIKO 3HAXOAMB (OPMYITIOBAHHS, AKi MPOJIUBAIH CBITJIO Ha, 3/1aBATIOCh
Ou, Bimomi pedi. 3.V CBOIX EKCHEpHUMEHTaX BHUKOPUCTOBYBaB MPEUU3IHHI METOAWKH, SIKi 3T0JI0M
PO3BUHYJUCH Yy HampsAM BUCOKOTOYHOI monspumetpii. 4. BiH — Bu3HaHWil cnoemiamict B o0nacti
CJICKTPOONTHKH, IO BKIIOYAa€E YAacCTOTHY Ta MPOCTOPOBY AMCIEpCilo cBitida y kpucramax. 5. Cepexn
HECTaHJIAPTHUX pe3yNbTaTiB HOro NOCHi/KEHb Yy Wi IapuHi CIiJl Ha3BaTH SBUINE eJeKTporipamii y
KpHUCTanax, 3apeecTpoBaHe y cmiBaBTopcTBi 3 mpodecopom XKomyaesum [.C. sik BimkpurTs. 6. KepiBHHK
0araThOX HayKOBO-AOCHITHUX TEM Ta JUCEPTALINHUX POOIT.

Opranizatop. 1. Bin ymiB HaBOOUTH KOHTAaKTH 3 JIOABMH, OyB THYYKHM OpPTraHi3aTOPOM, HEMEPECidHUM
TOCTIOAAPHUKOM, AaKTHBHO BiJICTOIOBAB CBOIO TMO3HMIIIO, CKPYMYJbO3HO MiAOMpaB CIHiBPOOITHHUKIB Ta
acmipaHTIB, SIKUM 3TOZIOM ,,JiepeiaB” CcBOIO crpaBy. 2. Jlo opranizamiiiHux 3100yTKiB Opecra 'puroposmua
CIiT BITHECTH: a)CTBOpeHHS Ha Kadempi ekcnepuMeHTanbHOI (i3ukd JIBBIBCBKOTO JIEpKaBHOTO
yHiBepcuTeTy iMeHi IBana ®panka mabopartopii enekTpoonTHkw; ©O) BHAUIEHHS 3  Kadenpu
eKCIepUMEHTAIILHOT (hi3UKHM 1ab0opaTopii eIEeKTPOONTUKY Ta HABYAIBHOI 1abopaTopii SAepHOr0 NPAaKTUKYMY
1 CTBOpEHHS Ha I1iff ocHOBI TIpu (izmaHOMYy dakynsTeti JIAY Kadeapu HemiHIHOI ONTHKY; B) OpraHi3aIiio
npu miid kadpenpi CKTB ,,Monynstop”; T) BiZKpuTTs Ha 0a3i yHiBepcuTery [HCTUTYTY (i3U4HOI ONTHKH,
mianopsaKoBaHoro MiHICTepCTBY OCBiTH 1 Hayku Ykpainu. 3. Opranizamisi psay HayKOBUX KOH(EpeHLil y
pamkax JIJIY imeni IBana ®panka ta [HcTUTYTY Pi3UYHOT ONTHKY.

MouiTuk. 1. AKTUBHUH Y9aCHUK MOJNITHYHMAX 3aX0AiB y JIbBOBI y ki 80-x — mouaTtky 90-x pokiB 20 cT. Ta
KEepIBHUK oOpraHizamii Pyxy Ta mapridd, mo npuBeiau J0 TmporojiomeHHs Jlexmapaliii npo aepikaBHUN
cyBepeHiTeT YkpaiHu Ta i HesanexHocti. 2. [lemytar BepxoBnoi Pamm VYkpainu, sika mnporonocuia
Jexnaparito mpo aepkaBHUH CyBepeHITeT YKpaiHu. YW Bce MOKHAa CTHCIIO OIMCATH, HE IPOIYCTUTH
cyTTeBoro? Yu MoKHa aJIeKBaTHO Bce OMIHUTHU? Sl Tak He BMit0, X04 1 CTapaBcsl.

Oco0bucrictsb. 1. Opect I'puropoBuu Biox — Henepeciuna, pinryda OcoOHCTICTb, HalliIeHa IITUM CIIEKTPOM
MTO3UTHBHUX PHC, OCOOUCTICTD, KA 3yMiJla y 3HAYHINA Mipi peasli3yBaTH CBili TaJlaHT, SKa aKTHBHO 3aXWINaia
IHTEepeCH CBOTO KOJIEKTHBY 1 YUMaJIo 3po0miia y crpaBi BUXOBaHHS MOJIOJIOTO MOKOIiHHS TPAMOTHUX (Di3HKIB,
HAYKOBIIB, TpOMaJsiH i marpioTiB Ykpainu. 2. Opect ['puropoBrud OyB MpabOBUTHM, Ty>KE BUMOTIUBUM, Y
bOMY IUIaHI, MOXe, HaBiTh HEIMAJIHUM JI0 cebe, moOpe OpieHTYBaBCsS y YacTO CKJIAMHIN CHTyarii Ta BMiIO
BHOHpaB ONTUMAIBHI pillleHHS TUTaHb. 3. [Ipo BUCOKY KyJNbTypy MOTO MOBEMIHKH Ta CIIIKyBaHHS MOXHA
roBoputTH Oarato xopomoro. Bin mocriiiHo HamaraBcsi OyTH i 4yacto OyBaB y HEHTpI BHPOOHWYHX 1
IPOMAJCHKHX MOJiH, 10aB MPO POANHY, PO BiAMIOYMHOK. Y XBUIMHU BUCOKOTO 30y IKEHHS MHCaB BipIIi.

Y mam’sati Bin 3anummaeTscs SK TATAHOBUTHH CHEIaicT, HaTpioT YKpaiHW 1 HE TiTbKM KaOiHeTHHH
4OpHOPOO Ha ii HUBI.
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O®OTOPE®PAKTUBHI MATEPIAJIN HA OCHOBI JIETTOBAHUX KPUCTAJIIB Sn,P,S¢ TA
NEPCIIEKTHUBH IX 3ACTOCYBAHHS

0. O. I'pabap, I. M. Croiika, FO. M. Bucouancrekuit

HI gizuxu i ximii meepooco minayaceopoocbko2o HAYIOHANbHO20 YHIGEPCUMEMY
ni. Hapoona, 3, Yoceopoo, 88000

CerneroenekTpuyHi Kpuctamu Sn,P,S¢ aKTHBHO JOCHIIKYIOTBCS B SIKOCTI e(eKTHBHHUX (OTO-
pedpakTHBHHX MaTepiajiB, IO 3HAXONATh IPAKTHYHI 3aCTOCYBAHHS B CHCTEMax ONTHYHOI OOpOOKH
iHpopMmarii, auHamiuHOi iHTepdepomerpii, (a3zoBOro CHPsHKEHHS Ta KOPEKIi Ja3epHUX IPOMEHIB.
doTopedpakTUBHUI ePEeKT B JaHWX Marepianax 0OyMOBICHHH BHCOKHMMHU 3HAYCHHSMH E€IIEKTPOONTHYHHX
koeQilieHTiB Ta (OTOMPOBIAHICTIO B 4epBOHIM Ta OmmkHiA [Y MiIsHIN CHEeKTpy, 1 XapakTepU3yeTbCs
BHCOKMMH aMIUTITYIHUMH XapaKTEPUCTUKAMH B TOEIHAHHI 3 MIBUIKAMH (MUTICEKYHIIH) XapaKTepHUMH
yacamu QopmyBaHHS QoTtopedpakTuBHUX TonorpaMm [1]. Hudysiiiauii mexaHi3M QopMyBaHHS TPaTOK
MIPOCTOPOBOTO 3apALy 1 SIK Pe3yJIbTaT HENOKAJIBHICTH (pa3oBUX ronorpaM B JaHHX Marepiajax 3adesmedye
eHeprooOMiH MiX iHTepdepyrounMu mydkamu. Lle mo3Bomsie iX BUKOPUCTaHHS B JUHAMIYHO-TOJOTpadidaHIX
cXeMax, SKi [PyHTYIOThCSl Ha €)eKTi CTalliOHAPHOTO EHEPrOOOMIHY.

dotopedpakTUBHI TapaMeTpu MAaHUX MarepialniB MOXYTh OyTH CYTTE€BO MOKpAIlIEHI MUIIXOM
neryBaHHs. Haiikpamyi pe3ynpTaTd IWIOAO MJIBUIICHHS MAaKCUMAllbHO JOCATHYTHX KOe(]iIi€HTiB
eHeprooOMiHy OTpHMaHi B 3pas3kax, jeroBanux Sb, Te ta Bi [1]. Bukopucranus mux maTepiaiiB 103BOJISIE
pearizyBaTé HU3KY ONTHYHHX cxeM. Cepel HUX YOTHPHUXBHIBOBI cxeMH (Pa3oBOrO CIPSKEHHS Ja3epHOTo
BUIIPOMIHIOBaHHS AJIsi OOCPHEHHS XBHJILOBOTO (pPOHTY Ta cxema (oTtopedpakTuBHOro ocumisrtopa [2] Ta
CXEMH B3aEMHOTO CIPSDKCHHSI JBOX PI3HHUX JIa3epiB, CXEMH AUHAMIYHOTO iHTepdepomeTpa I peecTparii
MaluX 3MilleHb. 3amponoHOBaHA HOBA ONTHYHA cXema Oe3NiH30BOro (OpMyBaHHS ITiJCHICHOTO
300paskeHHA [3] Ta TMHAMIYHOTO iHTepdepoMeTpa Ha HOro OCHOBI. 3aBASKH BUCOKUM 3HAYCHHSAM Koe(ilieH-
Ta eHeprooOMiHy, B IaHUX KPHCTAIaX CIIOCTEPIraloThCS Taki ABUINA K (poToiHayKOBaHE (poTOpedpaKkTUBHE
JMHAMIYHE PO3CisHHS cBiTia ((paHHIHT), HA OCHOBI SKOTO MOXYTh OyTH CTBOPEHI OJHOIIPOMEHEBI CXEMH,
30KpeMa ONTUYHOTO ()a303CYBHOTO €JIeMEHTa Ta ONTHYHOI JiHii 3aTpumku [4]. JlaHuil marepian Takox €
MIEPCTIEKTUBHAM [IJIsl peatlizallii AWHAMIYHOTO iHTep(epoMeTpa y CXeMax ONTOaKyCTUYHOTO 30HIyBaHHS
PO3CilOI0UNX 00’€KTIB Ja3epHUM BUIPOMIHIOBAHHAM Y CIEKTpajbHId 00nacTi "TepaneBTUYHOTO BiKHA
po30pocTi", M0 BiAKPUBAE MOXKIMBOCTI BUKOpUCTAaHHS Sn,P,S¢muist ontiuHOT 6ioMeTudHOl AiarHOCTHKH [5].

1. Grabar A.A., JazbinSek M., Shumelyuk A. N., Vysochanskii Y. M., Montemezzani G., Giinter, P.
"Photorefractive effects in Sn,P,S¢". In:Photorefractive Materials and Their Applications v.2 (pp. 327-362).
Springer New York (2007).

2. Grabar A., Mathey P., Iegorov R. Applied Physics B, 105(4), 813-819 (2011).

4. Grabar A., Mathey P., legorov R., Gadret G. Optics Commun., 284(22), 5361-5363 (2011).

5. Grabar A., Mathey P., Gadret G. JOSA B, 31(5), 980-986 (2014).

6. Farahi S., Montemezzani G., Grabar A., Huignard J.-P., Ramaz F. Optics Letters, 35(11), 1798-1800
(2010).

LVIV-2014 11



Workshop on Parametrical Optics

RELAXED OPTICS: NECESSITY OF CREATION AND PROBLEMS OF DEVELOPMENT
P.P.Trokhimchuck

Department of Theoretical and Mathematical Physics
of Lesya Ukrayinka East European University, Voly av. 13, Lutsk, Ukraine, 43025
E-mail: trope@univer.lutsk.ua; trope@yandex.ru

Relaxed Optics (RO) is the chapter of modern physics of irreversible interaction light and matter [1,2].
Necessity of creation RO is caused of technological applications of laser radiation (laser annealing, laser
implantation and other [1,2]). Phenomenological energy-time classification of processes and phenomena is
basis of RO. According to this classification we have three types of processes and phenomena: kinetic
(mainly quantum first-order processes); dynamic (mainly wave second-order processes) and mixing kinetic-
dynamic or dynamic-kinetic processes. Roughly speaking RO is the synthesis Quantum Electronics,
Nonlinear Optics, Physical Chemistry, Radiation Physics of Solid State, Physics of Irreversible Phenomena
in one system.

RO allowed to explain the role and influence of spectral, time and energy characteristics of laser
irradiation on generation of irreversible changes in irradiated matter [1,2]. This approach was used for the
analysis all processes of interaction laser radiation and solid (from luminescence two melting) [1,2] with help
cascade physical-chemical model of excitation in the regime of saturation.

Interference and diffractive phenomena of RO may be observed with help plasmic models [2]. Circular
and elliptic polarizations of irradiation allow generating homogeneous surface nanostructures. Here height is
changed from 15-20 nm for nanosecond regime of irradiation to 400-450 nm for femtosecond regime [2].

For “bulk” case of irradiation the phenomena of self-focusing and self-trapping are basic for the creation
of irreversible changes in the bulk of irradiated materials. Influence of polarization of irradiation on these
processes isn’t observed [2]. Generation of “bulk” laser-induced damages may be represented with help
theory of streamer discharge and Prokhorov-Lugovoy theory of moving focuses [2].

Methods of RO may be used for the observation nonlinear optical processes in self-absorption range of
spectrum [2]. In this case we have laser-induced phase transformations in irradiated matter. Optical methods
don’t allow measuring these phenomena (for example, second harmonic [3]).

For bond RO and Nonlinear Optics expansion in series of Pointing vector from electric and fields. In
this case we have tensor product of electric and magnetic tensors series. This product was used for the
classification of proper phenomena. Real part is corresponded to linear and nonlinear optical phenomena,
complex part — relaxed optical phenomena [2]. It is allow searching new classes materials with magnetic and
electrical properties for observation proper phenomena [2].

One of the basic directions of development of RO is the agreement of relaxed optical and nonlinear
optical phenomena, and mutually transitions between one.

1. Trokhimchuck P.P. Foundations of Relaxed Optics. — Lutsk: Vezha, 2011. — 627 p.

2. Trokhimchuck P.P. Nonlinear and Relaxed Optical Processes. Problems of Interactions. — Lutsk: Vezha-
Print, 2013. — 280 p.

3. Shen Y.R. Principles of Nonlinear Optics. — Moscow: Nauka, 1989. — 559 p. (In Russian)
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SPECTROSCOPIC PROPERTIES OF THE UN-DOPED AND DOPED BORATE GLASSES AND
THEIR POSSIBLE APPLICATIONS

B. V. Padlyak'”

"Viokh Institute of Physical Optics, Sector of Spectroscopy,
23 Dragomanov Str., 79005 Lviv, Ukraine
? University of Zielona Géra, Institute of Physics, Division of Spectroscopy of Functional Materials,
4a Szafrana Str., 65-516 Zielona Gora, Poland

A series of un-doped borate glasses with Li,B40;, LiKB4O;, CaB4O;, and LiCaBO; compositions of
high optical quality and chemical purity were obtained from corresponding polycrystalline compounds using
standard glass technology. The optically thermopoled second harmonic generation (SHG) effect in the
Li,B,40,, LiKB40O;, CaB407, and LiCaBO; glasses were investigated and analysed.

A series of Cr-doped borate glasses with Li,B407:Cr, LiKB4O7:Cr, CaB4O4:Cr, and LiCaBO;:Cr
chemical compositions containing 0.4, 0.5 and 1.0 mol. % Cr,O; were obtained from corresponding
polycrystalline compounds using standard glass synthesis. The X-band EPR spectroscopy shows that the Cr
impurity is incorporated in the borate glass network as isolated Cr’* (34°, 4A2g) centres and Cr’" pair centres
coupled by magnetic dipolar and exchange interactions. The EPR spectral parameters of both, Cr’" and Cr**
— Cr’" centres, in the Cr-doped borate glasses were measured and analysed. All transitions in optical
absorption, luminescence excitation and emission spectra of the Cr-doped borate glasses were identified. The
octahedral (cubic) crystal field strength (10Dg) and Racach parameters (B and C) for Cr’* centres in the
investigated glasses were calculated. Narrow and broad emission bands in red — near infrared spectral region
were assigned to the 2Eg(F) - 4A2g(F) (R; line) and 4ng(F) - 4A2g(F) (electron-vibration) transitions, which
correspond to Cr’* centres in high-field and low-field sites, respectively. Lifetimes of the high-field and low-
field Cr’" centres were estimated. The excited state characteristics by means of the excited state absorption
(ESA), optical gain and bleaching spectra have been measured for glasses with Li,B4O; and LiKB,O;
compositions activated by Cr’" ions. The LiKB4O:Cr glass reveals broadband optical gain peaking around
1050 nm, thus making this material a potential candidate for construction of tuneable solid-state laser or
broadband amplifier operating in the near infrared spectral region.

A series of Nd-doped borate glasses with Li,B,O;:Nd, CaB407:Nd, and LiCaBO;:Nd compositions
containing 0.5 and 1.0 mol. % Nd,O; were obtained from corresponding polycrystalline compounds using
standard glass synthesis. By optical and EPR spectroscopy it was shown that the Nd impurity is incorporated
in glasses with Li,B;0;:Nd, LiCaBO;:Nd, and CaB407:Nd compositions as Nd* (4]‘3, 419/2) ions. All
observed transitions of the Nd** centres in optical absorption and luminescence spectra were identified. The
oscillator strengths (fieor) and phenomenological intensity parameters € (t = 2, 4, 6) for glasses containing
1.0 mol. % Nd,O; are calculated using standard Judd-Ofelt theory. The radiative transitions rates (1)),
branching ratios (5), and radiative lifetimes (7,,q) for Nd’* centres in the investigated glasses have been
calculated and analysed in comparison with corresponding parameters for Nd** centres in other borate
glasses with different compositions. Measured lifetimes for Nd*" centres in the *Fs, emitting level were
compared with those calculated and quantum efficiencies (77) of the investigated glasses were estimated.
Perspectives of application of the Li,B4;07:Nd, LiCaBO;:Nd, and CaB;0;:Nd glasses for Nd**- lasers
(4F3/2 -1 emitting channel), particularly for LED-pumped lasers, are considered.
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METO/Jl BUMIPIOBAHHSA ®OTOIIPY KHUX XAPAKTEPUCTUK OIITUYHUX
MATEPIAJIIB HA OCHOBI YOTUPBOXTOYKOBOI'O 3TUHY

O. Kpynuu, B. CasapuH, P. Biox

Tuemumym ¢isuunoi onmuxu imeni O.1". Bnoxa,
sya. [lpazomanosa 23, Jlvgie 79005, Vrpaina

SIBume GoTONpyKHOCTI MONATAE y 3MiHI MIOKA3HUKIB 3aJIOMJICHHS IPO30PUX ONTHYHHUX MaTepiajiB ITif
Ji€r0 MexXaHIYHUX HanpyXeHb abo nedopmaniii. Y poOOTi HaBOAATHCs 0a30Bi CHIBBIAHOLICHHS Ta BEJIMYHHY,
SIKI BAKOPHCTOBYIOTBCS [UIsl ONMHKCY LIBOTO SBHIIA B KPUCTAJOONTHII Ta B €KCIEPUMEHTAIBHIN MeXaHili, —
(hoTompyrkHi cTaji, I’ €300NTHYHI Ta IPYKHOOTITHIHI KOS(IIlI€HTH.

AHaN3YIOThCST TPUYMHU BHHUKHEHHS 3HAYHUX EKCICPUMEHTAILHUX TOXHOOK BHUMIipIOBaHHS
(oTonpyKHUX XapaKTEPUCTUK MPH 3aCTOCYBaHHI KJIACHYHOI CXEMH NPHKIAJAECHHS OZHOBICHOTO CTHUCKY IO
napanenerineaonofionoro 3paska. Ilokasano, mo mpu Takiit KoH(pIryparii HaBaHTKEHHS y 3pa3Ky 3aMicTh
TEOPETHYHO TepeI0adyBaHOTO OAHOPITHOTO HANPYKEHOTO CTaHy BUHUKA€E TPUMIPHUH PO3MOI1T KOMIIOHEHT
TEH30pa MEXaHIYHUX HampyXeHb. Lleil posmomin 3anexuTh BiA yMOB EKCIIEPUMEHTY, SIKi BaKKO
KOHTPOJIIOBATH 1 BIiATBOPIOBaTH, LIO 1 NPHU3BOAUTH [0 3HAYHUX BIAMIHHOCTEH II'€300NTHYHHMX Ta
MIPY>KHOOTITHYHUX KOE(MIIiEHTIB OJHOTO 1 TOTO CaMOT0 MaTepiany, OTpUMaHUX Pi3HUMH aBTOPaMH, 1 HaBITh
TUMH CAaMHUMU aBTOpPaMH B pi3HUIL Yac.

B poOoti mpomnoHyeTbcs HOBITHIM MiAXiA 00 MiABHILEHHS TOYHOCTI BUMIpIOBaHHA (POTONPYKHUX
XapaKTePUCTUK ONTHYHUX MaTepiaiiB, SIKUU TONATAE y MOeMHAHHI IUQPOBOi nazepHOi iHTEpdhepomerTpii
300paKeHHS Ta YOTHPHOXTOYKOBOTO 3THHY SK METOAY CTBOPEHHSI «YHCTOrO 3THHY». OTHCYHOTHCS
0COOJMBOCTI  €KCIIEPUMEHTANBHOI TNPOLEAYpH Ta KOMII'IOTEpHOi OOpOOKHM pe3ynbTariB. Ampoodaris
METOAWKH 3iCHEHAa Ha 130TporHOMY Martepiani (ontudHe ckio K8) Ta Ha OJHOBICHOMY KIACHIHOMY
HEeJiHIHO-oNTHYHOMY KpHcTaii Hiobaty niTito (LiNbO;). Pe3ynbpraTi BUMipIOBaHb MigTBEPAKYIOTh BUCOKY
TOYHICTH 1 HAAIHHICTh METO/Y, allapaTypy Ta IPOrPaMHOTO 3a0e3MeUeHHs, pO3POOICHOI0 aBTOPaAMH.
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ANISOTROPY OF ACOUSTOOPTIC FIGURE OF MERIT FOR TeO, CRYSTALS.
CASE OF ISOTROPIC DIFFRACTION

O. Mys, M. Kostyrko, M. Smyk, O. Krupych and R. Vlokh

Vilokh Institute of Physical Optics,
23 Dragomanov Street, 79005 Lviv, Ukraine

We present an analytical method for analyzing the anisotropy of acoustooptic figure of merit for
optically uniaxial crystals and illustrate it on the example of crystalline paratellurite. The present report deals
with analysis of the isotropic acoustooptic interaction. It is shown that the method developed in the present
work is applicable for calculating the anisotropy of AOFM in isotropic and anisotropic materials, in particular —
in optically uniaxial crystals. The results of our calculations agree well with the experimental data known
from the literature. The extreme values of acoustooptic figure of merit for TeO, crystals and respective
geometries of acoustooptic interaction are revealed.
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AHIBOTPOIIA ®OTOINPYKHOCTI HU3BbKOCUMETPUYHUX KPUCTAJIIB

Jem’ gunmng HM., Muruk B.I'.

Dizurxo-mexaniynuti incmumym im. I.B.Kapnenxka HAH Ykpainu,
eyn. Haykoesa, 5; m. JIvsis, Yrkpaina

JoHenaBHa aHi30Tporio GOTONPYKHOCTI (I1'€30- 1 MPY>KHOONITUYHUN e(DEeKTH) OMICYBaIH Ha OCHOBI
BKa3iBHUX moBepxoHb (BII). Taki moBepxHi OyAyBain Ha OCHOBI BHpa3y, HAPUKIAMI, IS T’ €300NITHYHOTO
edexTy

Tc'ijkl = aimajnakoalpnmnop (1)

1€ Olim, Oljn, Olko, O — HANPAMHI KOCHHYCH KYTIiB Mi’ OCSMH HOBOi 1 CTapOi CHCTEMH KOOPAMHAT, TU'ijk —

3HaYeHHS KOHKPETHOI KOMITOHEHTH TeH3opa I’ e3oontnyHux kKoHcTaHT (IIOK) y HOBIi#t cuctemi KoopauHaT,
Timnop— KOMIIOHEHTH TeH30pa [IOK y crapiii (kpucTanoonTHyHii) CHCTEMI KOOPAUHAT.

Bupas (1) — me 3aK0oH epeTBOPEHHSI KOMIIOHEHT TE€H30pa 4-r0 paHTy 3a IMepexody A0 IHIIOI CHCTEMHU
koopauHat. Lleit BUpa3, AKIIO HANPAMHI KOCHHYCH Olim, Ojn, Oko, Oip 3aIIMCaTH Yy cQepuuHiii cucremi
KOOpJIMHAT, Ha3UBAaIOTb FCOMETPHYHUM O0pa3oM TEH30pa 4YeTBepToro panry. B momosiai goBeaeHo nei
MOCTyJIaT. A came, TIOKa3aHO, IO PIi3HUI padiyc-BEKTOPIB 30ypeHOi TEH30pOM MEXaHIYHHMX HaIpyKeHb
ONITUYHOI 1HIUKATpUCH Ta He30ypeHoi — me 1 € Bupas (1). 3ammcaHo 3araigbHe PIBHSHHS HPOCTOPOBUX
MTOBEPXOHBb (POTOTMPYIKHOCTI 1 TTOKa3aHo, mo BII — e yacTkoBi BUNajku 3aransHOro po3risiay. [lo0ynoBaHi
MIOBEPXHI Ta TpOaHali30BaHa AaHI30TPOMiA II’€30- Ta MNPY)KHOONTUYHOrO eQeKTiB  HahOinblI
HU3bKOCHMETPHYHHX KPUCTaIiB (POMOiUHi i TeTparoHanbHi, o BiHOCATECS 10 KnaciB cumerpii 4, 4, 4/m),
JUIl SIKUX Ha CBOTOIHI ICHYIOTH 3aloBHEHi MaTpuli (oTomnpykHHX KoedimieHTiB. Po3rmsHyTo Takox
0c001MBOCTI TOOYAOBH (POTONPYKHUX MOBEPXOHb Yy BUNAJKY il 3CYBHUX HaIlpy>KeHb Ta AedopMariil.

KpiMm TOrO, B IOTMOBiMI PO3TASHYTO PSAI BKIWBUX IS 3alIOBHEHHS MAaTPHIb (HOTONMPYKHHUX
KOCeQIIIEHTIB MHUTaHb: 1) OCOONMBOCTI METOAMKH BU3HAYCHHS MMOBOPOTHUX Ta MOBOPOTHO-3cyBHUX [IOK
(inTepdepomerpis,  monsApu3aliiiHa  ONTHKA, KOHOCKOMIis), 2)  BpaxyBaHHsS  jgedopmauii B
iHTep(epoOMeTpUYHIX Ta MOJspHU3amiiHo-onTHIHUX nociimkeHHsax [IOE, 3) emHicHWA MeTon BHU3HAUEHHS
nedopmarnii 3paskiB, 4) NOEIHAHHS TEepeBar IHTEPPEPOMETPUIHOTO Ta MOIAPH3AIIHHO-ONTHYHOTO METOJIIB
JUISL CYTTEBOTO IMiIBUILEHHS TOYHOCTI BU3HAUCHHSA I1'€30- Ta MPY>XKHOONTHYHHUX Koe(ili€HTiB, 5) mepeBaru
iMepciiiHo-iHTepdepomMeTpuuHOro Ta komobinoBanoro Maxa-Llennepa— i ®@izo—meronis nocuimxenns I10E,
6) HOBEIEHHS 3aJieKHOCTI MOJSIPU3AMIMHO-ONITHYHUX PIBHAHD, IO MIcTATh oxHakoBi IIOK, 7) anami3
KOpeJILii 3HAKIB I1°€30- Ta MPYXHOONTUYHUX KOe(DillieHTIB Ta pi3HUX KOMOiHaIiil Takux KoeQilieHTiB, §)
noBeneHHs1 noctoBipHocTi 3HaueHb [IOK, 9) penakcarnii GoTonpyKHOCTI — Ba>kKIMBUI acleKT iHXKEHEPHOI
MPOPOOKK MOIYJSIIHHIX Ta aKyCTOONTHYHUX KOMIpok, 10) BIUIMB HEOMHO3HAYHOCTI BHOOPY IpaBoOi
CHCTEMH KOOPJMHAT HA aHI30TPOII0 MOBEPXOHb (OTOIpPYKHOCTI, 11) 3amaui mogo 3amoBHEHHS MaTpHII
1’€30- Ta NPYKHOONTHYHUX KOE(ilieHTIB MOHOKIMHHUX KpHUCTaliB (Kiac cuMeTpii 3/m Mae 3 HEroJIOBHHX
ITOK, xnac 4/m — 5, moHoknuHHI Kpructanu — 11, Tpuknuaai — 27 Takux [10K).
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PO MOKJIUBICTh OIITUMI3AIIL EJINCOMETPUUHUX JOCAKEHD TPO30PUX
IVIIBOK HA CKJIAHUX HIIKJIAJTKAX

Koctpy6a A., Crenumus FO., Biox P.

Tnemumym @izuunoi onmuxu imeni O.1".Broxa,
sya. [lpazomanosa 23, Jlvgie 79005, Vrpaina

Cucrema mpo3opa IUIiBKa — TMpo3opa MiAKIAgKa IPENCTaBiIs€ BEIUKANH IHTEpeC y 3B S3Ky 3
IHTEHCUBHUMH JIOCTIDKCHHSIMH TIPOLEeciB afcopOuii moJimMepiB, OiNKIiB Ta aMiHOKHCIOT, TPOLECIB
Moau(ikarmii MOBEpXHI METOAAMH TIONIAPOBOTO MPHINEIUICHHS, KOBajeHTHOI iMoOimizamii [1] ta iH. B
iIeaTbHOMY BHITAJIKy 00JIACTh IMMOHMKEHOTO KOHTPACTy (OMM3bKUX 3HAYCHB MTOKA3HHUKA 3aJIOMJICHHS TUTIBKH 1
IiIKJIaIKK) TIOBUHHA OyTH Maiio- a0 30BCiM HENMPUAATHOIO AJIsl BAKOPUCTAHHS EJIINCOMETPHUYHOI METOIUKH.
OpHak Ha TPaKTHLI CIIOCTEPIraroTbCs CYTTEBI 3MIHHM ENIIMCOMETPUYHHMX MapaMeTpiB CHCTEMHU «IIPO30pa
IDTiBKa Ha MPO30piil MiIKIaAi» HaBITh 32 YMOBH KEPOBAHOTO NPHUIICTDICHHS MOHOMOJEKYJISAPHUX IIapiB
MOJIIMEPIB Ta HHU3BKOMOJEKYJSIPHUX croiyK [2]. 3MIHM ONTHYHOTO BIATYKY IMOBEpPXHI MOXYTh OyTH
MOSICHEHI JIMIIIC HASBHICTIO HAa Hili HEOJHOPIJHOTO MOBEPXHEBOTO IIapy, NPUPOJA SKOIO BHU3HAYAETHCS
nepeaicTopiero 1ociTKyBaHoro 3paska. O0IacTb MAKCUMAJIBHOI Yy TJIMBOCTI €IIICOMETPUYHUX NTapaMeTpiB
3HAXOAUTHCS B AY)KE BY3bKOMY OKOJII TOJIOBHOTO KyTa MaJiHHS, III0 CYTTEBO OOMEXKYE Jialta30H BUMIpIOBaHb,
B SIKOMY MOXe OyTH oTpuMaHa iH(opMalisi, HeoOXiHa JUId PO3B’sI3Ky oOepHEeHOl 3amadi. 3aBAaHHS
YCKIIQJHIOETbCS TAaKOX BHCOKMMH 3HAUYCHHAMH Koe(illieHTa KOpemNsmii MiX TMOKa3HHUKOM 3aJIOMJICHHS 1
TOBIIMHOKO TPO30poi IUTIBKM IJISl IOCTIKYBAaHMX CHUCTeM Takoro Tumy. OcTaHHsS OOCTaBMHA HaKJIaJae
CYTT€BI OOMEXEHHS Ha BUKOPHCTAaHHS NMPSMHUX ONTHUMI3aliHHUX METOIB PO3B’sA3Ky oOepHeHOi 3amadi. Y
HaIii poOOTi 3alPOMOHOBAHO METOJMKY OTPUMAaHHS HEOOXiHOI eKCIIepUMEHTANBHOI iH(opMalii y cTporo
00MEXEHOMY KYTOBOMY [lialla30Hi EIINCOMETPUYHNX BHUMIpPIOBaHb, 3IHCHEHMX y MOHOXPOMATHIHOMY
PEXUMI, a TAaKOXK METOJ PO3B’ 3Ky 0OepHEHOI 3a1aui, sikuil 3a0e3medye BUCOKY JOCTOBIPHICTH OTPHMAaHOTO
pe3yabTaTy AJS TOBIUMHM 1 TIOKAa3HMKA 3aJIOMJICHHS MPO30POi IUTIBKH 38 YMOB IOCHJICHOTO KOPEIALIHHOTO
3B’SI3KY MK HUMH.

1. Yu. Stetsyshyn at all, Journal of Colloid and Interface Science 411 (2013) 247-256.
2. A. Kostruba at all, Applied Surface Science, 276, (2013) 340 —346.
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CROSSOVER REGIME OF OPTICAL VORTICES GENERATION VIA ELECTROOPTIC
NONLINEARITY: THE PROBLEM OF OPTICAL VORTICES WITH THE FRACTIONAL
CHARGE GENERATED BY CRYSTALS

Yurij Vasylkiv, Thor Skab, and Rostyslav Vlokh

Viokh Institute of Physical Optics,
23 Dragomanov Street, 79005 Lviv, Ukraine

In this work we analyze the behavior of topological defects of optical indicatrix orientation induced by a
conically shaped electric field in crystals in a crossover regime that appears at intermediate fields separating
the regimes of prevailing Pockels and Kerr electro-optic nonlinearities. We have found that increase in the
electric voltage applied to a crystal induces neither topological defects with the strengths being not multiples
of Y4, nor the optical vortices with fractional charges. Instead, there appear some additional topological
defects of the optical indicatrix orientation, of which behavior we have studied in detail.
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CRYSTAL STRUCTURE AND OPTICAL ACTIVITY OF La3;GasSiO4 CRYSTALS
Yaroslav Shopa, Nazar Ftomyn, Ivanna Sokoliuk

Ivan Franko National University of Lviv,
8 Kyrylo and Mefodiy Street, 79005 Lviv, Ukraine
shopa@franko.lviv.ua

Langasite crystals (LGS) are perspective materials for use in quantum electronics, high temperature
sensors, etc. These systems are disordered i.e., there are different site occupations of Ga and Si atoms in the
2d Wyckoff positions. Furthermore, these compounds are interesting in optical applications (they are
optically uniaxial, non-centrosymmetric, positive and optically active).

The aim of our work is to consider the dependence between the site occupancy of 2d Wyckoff positions
of atoms and optical activity for langasite crystals applying the computation method [1] and measuring
optical rotation (OR) in the optical axis direction. The OR was measured using high-accuracy computerized
polarimeter with PSA (polarizer-specimen-analyzer) polarization system (the semiconductor laser with
635 nm wavelength of was used as a source of light). The spatial distribution of OR were measured using the
high optical quality specimen of the LGS crystals (size: 17x3 mm, the thickness is 0.945 mm). It is necessary
to note that ellipticity of the light transmitted through plate with respect to azimuth of the linearly polarized
light was measured to estimate residual birefringence of the sample (the extended Malus’ law was applying
for determination the value of ellipticity). The extended equations of the polarization parameters of light
[2, 3] were used to calculate the value of linear birefringence of the sample.

The electronic polarizabilities o of the ions La’*, Ga®", Si*", and O* used in calculations were expressed
in [4]. In the same, time the polarizability of the both Ga and Si atoms occupying 2d position could probably
be determined via equation: dag,s; = S.0O.F.(Ga) ag, + S.O.F.(Si) ag; (were S.O.F. — sight occupation factor,
0Ogasi — electronic polarizabilities of Ga and Si, respectively). The S.O.F. for Ga atom in 2d Wyckoff position
was varied from 0.4 to 0.6 (the S.O.F. for Si atom may be calculated according to formulae:
S.0.F.(Si) = 1 — S.0.F(Ga)) using as initial point an information about structure of LGS crystals (S.O.F. for
both Ga and Si atoms is 0.5 [5]).

Therefore, the comparison of the calculated values of gyrotropic parameters with the data of experiment
could probably be a method of refinement of the site occupancy of mixed positions in the transparent
disordered optically active crystals.

1. Devarajan V., Glazer A. Acta. Cryst. A 42. — 1986. — P. 560-569.

2. Vlokh O.G. Spatial dispersion phenomena in parametric crystal optics, Lviv: Vyshcha Shkola (1984).

2. Konstantinova A. F., Evdishchenko A.E., Imangazieva K.B. Crystallogr. Rep. 51(6). — 2006. — P. 998-
1008.

4. Shopa Ya. Ftomyn N. Proceedings of the International Conference OMEE-2012, 3-7 September 2012. —
Lviv, Ukraine 2012. — P. 137-138.

5. Maksimov A., Molchanov V., et al. Crystallogr. Rep, 50(5). — 2005. — P. 751-758.
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BUBUYEHHS CTPYKTYPHUX INEPETBOPEHD Y HEJITHIMHOONTUYHUX KPUCTAJIAX
T1,Hgl,, TL,CdIg i T1L,Pbl; 3A METOJIOM JJU®EPEHIIAJIBHOI CKAHYIOUOI
KAJIOPUMETPIi

B. A. ®pasis, O. C. KymHip

Jlveiscokuil Hayionanvruil yHisepcumem imeni leana @panxa, axyrbmem ereKmpoHixu,
eyn. Tapnascwroeo, 107, 79017 m. Jlvsis, Vrpaiua,
e-mail: FranivVA@gmail.com

Mounokpucramun  Tl4Hgls, TlCdls i TlLPblg € mnpencraBHuKamMu BENUKOI IPynu MIMPOKO30HHHUX
HaITIBIPOBITHUKIB 13 3aranbpHO0 (hopmynoro A;BXe. BoHH BONOAIIOTE MIMPOKOIO CMYTOIO IPO30POCTI 1
3HAYHOK) ONTUYHOI aHI30TPOIIE0, IO MEPCIEKTUBHO JJIs ONTOCIIEKTPOHIKM Ta HENiHIHHOI onTuku [1], 1
MPUBEPTAIOTH YBary MOKJIMBICTIO CTPYKTYPHHX (pa30BUX HepeTBOpeHb [2]. 3a TaHUMHU OKPEMHUX JOCHTIHKEHb,
BIJIOBiZIHA CTPYKTypHa Iepe0dyaoBa MOXKE BKIIFOUATH 3HUKHEHHS LIEHTPa CUMETPIi, 10 PO3LIMPHIIO OM MOXK-
JIUBOCTI KEPYBAaHHS 30BHIIIHIMU NOJISIMH TXHIMH ONTHYHUMH BIACTHBOCTSIMH.

V wiit poborti Tepmiuni BractuBocti kpuctaiis TlyHgls, Tl4Cdlg i T14Pbls Oyno BuBYeHO 32 HOTOMOTOIO
MeTtony nudepeHumianbHoi ckanyrouoi kamopumerpii (HCK). Ycim kpucramam xapakTepHa aHOMallbHa
noBeninka kpuBux JICK. By3pki ek30TepMiuHi Ta €HIOTEpMIidHI JUISHKH, sIKI OMHO3HAYHO CHTHATI3YIOTh
po CTPYKTYpHI MepeTBOpeHHs, NpuTamaHHi Haimneprie kpucramnam Tl,Hgls i Tl4Pbls (muB. pucyHOK).
Bcranosneno, mo Tl4Hgls Bomonie nBoMa cTpyKTYypHUMH NIEPETBOPEHHSIMH, TOUKa OJHOTO 3 SKHX HE3HAYHO
HIDKYa 3a TeMIlepaTypy IUIaBIEHHS KpucTayia. EKcriepuMeHTanbHI JaHi Jajlud 3MOTY po3paxyBaTd 3MiHH
eHTporii B obnacti Ga3oBUX mepexoiB. AHami3 3MiH EHTPOIIii 3acBi[YMB, M0 (a30Bi MEPETBOPECHHS MAIOTh
PUCH MEPEXO/IiB MEPIIOTO POAY.
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Pucynok. Temmnepatypni 3anexnocti curHany JICK mns kpucranis TIPbls y pexumax
HArpiBaHHS Ta OXOJIOKCHHSI.

JaHi 1pOro JOCHIPKEHHS 3arajioM J00pe KOpEeNOIOTh 3 TOMEepeJHIMU pe3ylbTaTaMH BHBUCHHS
JTIHIHHOTO TEPMIYHOTO PO3IIMPEHHA [2], SIKi TaKOX CBiI4YaTh MPO CTPYKTYpPHY NepeOynoBYy KpHCTaNliB y
CXOKHX TeMIIepaTypHHX Aiama3zoHax. OGroBOpeHO MOXKIIMBI MEXaHi3MHU 3raJlaHoi mepeOyI0BY Ta BiAMOBITHI
HACHIAKA B ONTHYHUX XapakTEepPUCTHKaX. MIKpOCKOIIiYHA TIPUPOAA CTPYKTYpPHHX 3MIH TOTpedye
MOJANIBIIOTO JOCHTIPKEHHS PI3HOMaHITHUMU METOJIaMH.

1. B. A. ®pasnis, O. B. boerupa, O. C. KymHip Ta 1. BicH. Xapkis. Ham. yH-Ty iM. B. H. Kapa3zina, cep. ¢i3.
19, 65 (2014).

2. M. Piasecki, G. Lakshminarayana, A. O. Fedorchuk et al. J. Mater. Sci.: Mater. Electron. 24, 1187
(2013).
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TORSION INDUCED GRADIENT PIEZOGYRATION
Kvasnyuk O.!, Vasylkiv Yu.", Shopa Ya.?, Kostyrko M." and Vlokh R."

"Viokh Institute of Physical Optics,
23 Dragomanov St., 79005 Lviv, Ukraine
’Ivan Franko National University of Lviv,
8 Kyryl and Mefodiy St. 79005 Lviv, Ukraine

We have analyzed a gradient piezogyration effect induced by torsion stresses in optical materials belonging
to different point groups of symmetry. It has been shown that the effect manifests itself as a rotation of light
polarization plane only in the tetragonal and cubic crystals and textures described by the point symmetry
groups oo/oo/mmm, comm , «/m , 4/m, 4/mmm, m3 and m3m, provided that light propagates along the optic
axis in the tetragonal crystals, along one of the crystallographic axes in the cubic crystals, or along the
infinity fold axis in the textures and the crystals which are twisted around these axes. We have derived a

fifth-rank axial tensor with the internal symmetry ¢[V>]*V that describes the gradient piezogyration effect

for all the point symmetry groups, including continuous-symmetry groups. It has been found that twelve
different structures of such a tensor can be distinguished. The gradient piezogyration effect is analyzed for
the cases of torsion and bending of crystals and crystalline textures. It has been proved experimentally that
there exists an effect of optical activity induced in crystals by spatially inhomogeneous stresses (namely, the
torsion stresses). It has been shown that the optical rotation appears under the torsion stresses even in
initially centrosymmetric crystals. The coefficient describing the torsion-gyration effect in the NaBi(MoO,),

crystals is equal to SB3335; = (2.75+0.48)x10"*m3/N [1]. It has been demonstrated that, for the case of torsion

in crystals, the induced optical rotation does not depend on the coordinates X and Y, which are perpendicular
to the torsion axis (i.e. Z coordinate). The phenomenon observed by us experimentally has been explained in
terms of a strain-gradient continuum theory of the linear elasticity. We have revealed that torsion stresses
produce an optical activity effect even in initially isotropic glass media. The optical activity caused by
spatially inhomogeneous mechanical stresses has been experimentally studied for a standard glass BK7
subjected to torques.

1. Yuriy Vasylkiv, Oleksiy Kvasnyuk, Yaroslav Shopa, and Rostyslav Vlokh, Journ.Opt.Soc.Am. A, 30,
891-897 (2013).
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TORQUE-OPERATED GRADIENT-INDEX AXICON
Vasylkiv Y., Smyk M., Skab I. and Vlokh R.

Viokh Institute of Physical Optics,
23 Dragomanov Street, 79005 Lviv, Ukraine,
viokh@jifo.lviv.ua

In the present work we suggest a gradient-index axicon based on torsion of crystals. In particular, we
derive the working analytical relations describing the focal length of the axicon and its dependence on
different geometrical parameters as well as the torsion moment. It is shown that the focal length of the axicon
can be operated by the torque in a wide enough range. Functionality of the axicon fabricated from LiNbO;
crystals is demonstrated using calculations of the focal length as a function of the torque magnitude. Large
focal lengths easily achievable with our technique, which can exceed a hundred of meters, can be used in
such branches as telecommunications or transmitting optical beams in through interstellar medium.

In fact, generation of the first-order Bessel beam bearing a singly charged optical vortex has been
demonstrated in our work [1] for a twisted LiNbOj crystal placed in between the crossed circular polarizers.
Experimental verifications of the generation of zero-order Bessel beam using our axicon can be associated
with some potential difficulties, namely a need in formation of specifically polarized incident beams.
Nonetheless, such a hollow beam can be created, e.g., while using a conical refraction effect in optically
biaxial crystals or a liquid crystalline matrix with an embedded topological defect of the strength 1/2.
Experimental studies of the torsion-operated gradient-index axicon will be a topic of our forthcoming paper.

1. Skab I, Vasylkiv Yu, Savaryn V, and Vlokh R, 2011. J. Opt. Soc. Am. A. 28: 633-640.

24 LVIV-2014



Workshop on Parametrical Optics

ANISOTROPY OF ACOUSTOOPTIC FIGURE OF MERIT IN OPTICALLY
ISOTROPIC MEDIA

0. Mys, M. Kostyrko, M. Smyk, O. Krupych and R. Vlokh

Viokh Institute of Physical Optics,
23 Dragomanov Street, 79005 Lviv, Ukraine

We suggest a new approach for analyzing spatial anisotropy of acoustooptic figure of merit. The relations for
the effective elastooptic coefficients and the acoustooptic figure of merit are derived for all possible types of
acoustooptic interactions in optically isotropic media, including non-solid-state and solid-state amorphous
media, and crystals belonging to the cubic system. Our approach allows for finding the optimal geometries of
acoustooptic interactions characterized by the highest acoustooptic figure of merit for a given material. The
analysis is carried out on the examples of cubic KBr and KAI(SO,4),x12H,0 crystals which represent different
subgroups of the cubic symmetry class.
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E®EKT ®APAJIES B KPUCTAJIAX NaBi(MoOy), 3A HASSBHOCTI JITHIMHOI'O
JABO3AJIOMJIEHHSA

JI.I.Anmamenko, P.O. Brox

Tnemumym @izuunoi onmuxu imeni O.1".Bnoxa,
syn./lpacomanosa, 23, 79005, m.JIveis

B nmaniii po6oti po3pobiiera Meroanka BuMipioBaHHs edexty Dapajiesi Mpu MONTUPEHHI CBITIIAa B
OINITUYHO aHI30TPOITHUX HAMpsSMKaX 3a HasBHOCTI JIHIHHOTO JIBO3aJIOMJICHHS. EKCliepUMEeHTanbHO OTpUMaHi
3aJISKHOCTI KyTa MOBOPOTY a3MMYTY eJlilica MOJIsIpU3allil CBIT/Ia Ta eNINTHYHOCTI CBITJIA BiX HAIPY>KEHOCTI
Mar"iTHOTO ToJds B Kpuctagax NaBi(MoOg), B reometpii ekcrmepumeHty k| H||Y , 3a sxumMu Oynn
po3paxoBaHi 3aJIeKHOCTI aOCOIMIOTHOTO 3HAYCHHS ENINTHYHOCTI BJIIACHUX XBHJb Ta PI3HUI (a3 BiI
HaNpy»XeHOCTi MarHiTHOro mons. Ha ixHii ocHOBI Oyiam po3paxoBaHi 3aJ€KHOCTI JIHIKHOTO Ta
LUPKYJISIPHOTO JBO3AJIOMJICHHSI BiJ] HAmpy»XEHOCTI MarHiTHOTO MHOJA 1 BU3HAuYeHI KOe(ilieHTH eQeKTy
®apanesa ta Korrona-MyToHa.
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TOPOLOGICAL DEFECTS OF OPTICAL INDICATRIX ORIENTATION IN STRESSED
GLASSES: SPATIAL DISTRIBUTION OF OPTICAL ANISOTROPY PARAMETERS

Yuriy Vasylkiv, Thor Skab, Mykola Smyk, and Rostyslav Vlokh

Vilokh Institute of Physical Optics,
23 Dragomanov Street, 79005 Lviv, Ukraine

We have revealed topological defects of the angle of optical indicatrix orientation in a glass Li,B40;
sample, which originate from the specific spatial distribution of optical birefringence caused by residual
mechanical stresses. It has been found that the strength of topological defects of the optical indicatrix
rotation angle is equal to £1/2. Following from the experimental results, we have shown that the regions
around the topological defects of optical indicatrix orientation are those of a 3D stressed state. We have
formulated criteria for determining whether 2D or 3D distributions of the optical anisotropy parameters
appear, basing on the topological defects of optical indicatrix orientation. It has been shown that, in some
particular cases, the regions with the topological defects can testify the availability of a 2D stressed state.
Besides, we have demonstrated experimentally that the topological defects can appear for more than one
projection in the case of 3D distributions of the optical indicatrix parameters, which appear under bending of
glass plates by a distributed load.
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DETERMINATION OF PIEZOOPTIC COEFFICIENT USING A CRYSTALLINE DISK
COMPRESSED ALONG ITS DIAMETER

Savaryn V., Krupych O. and Vlokh R.

Viokh Institute of Physical Optics,
23 Dragomanov Street, 79005 Lviv, Ukraine,
e-mail: ok@ifo.lviv.ua

In the present work we have re-derived the main phenomenological relations that describe the changes
occurring in the optical birefringence and the angle of optical indicatrix rotation of the crystalline disks
loaded along their diameters. The relations are derived for all of the point symmetry groups. On this basis we

have found that the piezooptic coefficients 7z, (k=4, 5, 6) can be successfully determined for the crystals

of almost all of the point groups. The corresponding technique is based on experimental studies of the optical
anisotropy parameters induced along the chords of a crystalline disk compressed along its diameter. Only the
crystals belonging to the triclinic system are problematic in this respect. We have confirmed reliability and
high precision of the experimental technique [1] suggested earlier for determination of piezooptic
coefficients. The technique is based on producing a predetermined 2D distribution of mechanical stresses in
a transparent material disk compressed along its diameter. The technique has been verified on the example of
the parameter 74 = 71 — 71, measured for the lithium niobate crystals. We have shown that this piezooptic
coefficient can be calculated with high enough accuracy. The sources of experimental errors appearing in the
frame of this technique have been thoroughly analyzed and eliminated. The mean value (mss) = (7)1 — 712)
derived in this study is equal to —0.508+0.049 B and agrees well with the corresponding piezooptic
coefficient values measured with the other methods. The absolute experimental error for the 7 4 coefficient is
equal to 0.049 B, whereas the relative error does not exceed 10%.

1. Vasylkiv Yu, Savaryn V, Smaga I, Krupych O, Skab I and Vlokh R, 2011. Ukr. J. Phys. Opt. 12: 180—
190.
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HYDROSTATIC PRESSURE

Zapeka B., Kostyrko M., Martynyuk-Lototska I. and Vlokh R.

Vilokh Institute of Physical Optics,
23 Dragomanov Str., 79005, Lviv, Ukraine

On the basis of study of temperature dependencies of birefringence in Sn,P,S¢ and Sn,P»(Seg25S0.72)6 crystals
under hydrostatic pressure we have unambiguously proved that for the Sn,P,S¢ crystals the tricritical point on
the p, T phase diagram of these crystals appears at the coordinates p, 7=(4.3, 259 K) and the order of phase
transition is changed from the second to first one at the increasing of the pressure above 4.3 kbar. It has been
found that for SnyP,(Seo28S0.72)s crystals increasing of the hydrostatic pressure lead to the change of the
behavior of these crystals from the tricritical to the first order one. Further increasing of pressure above
~2.5 kbar lead to the splitting of paraelectric-feroelectric first order phase transition on two phase transitions,
i.e. second order paraelectric-incommensurate and first order incommensurate-ferroelectric phase transitions.
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OIITUYHI BJACTUBOCTI BIAIIAJIEHOT O BOPATHOI'O CKJIA CaB,0;- Gd,0;- Ag,0
'B.T. Anamis, 'S1.B. Bypak, P.B. “T'amepnuk, 'P.M. JlyTka, '1.M. Tecmok

"nemumym @isuunoi onmuxu imeni O.I. Bnoxa MOH Yipainu,
m. Jlveie, 79005, eyn. [pacomanosa, 23, Yrpaina

? lTvsiscokuil nayionanshuil ynisepcumem iveni lsana ®panka,
M. Jlveie, 79005, eyn. [Ipacomanosa, 50, Yrpaina

B monepeaHix AOCTIIKEHHSIX ONTUYHUX BIACTUBOCTEH BignayieHoro bopartHoro ckia LiB4O—Ag,0
Oyiau BUSBICHI IHTEHCHBHI CMYTH IIOTJMHAHHS 1 3pOCTaHHS HEJIIHIMHOTO TIOKa3HWKA 3aJOMIICHHS,
CIIpUYHMHEHI cPOpMOBaHMM Ha TIOBEPXHI ITApOM METAIYHHUX HaHOYacTHHOK cpidma (MHY Ag). B namiit
po6oTi 3pobieHa cripoba nepeBipuTH MOKIHBiCTh popmyBanHss MHY Ag B 6opatHux ckiax CaB4O7-Ag,0 i
CaB,07,-Gd,0;-Ag,0, TOOTO CKIla, B SKHX OJIHOBAJICHTHI HOHU Li" 3amineni nma msoBanmentni Ca’’, Jost
BOTO CHoYaTKy cuHTe3yBanm cronyky CaB4O; BuxopucroByroun CaCO; i H;BO;, 3 nHactymanmMm
nonaanHsM AgNO; ta GdyOs. Ckito rotyBanu MetooM croruoBanHs y Al,O; Turii B atMocdepi moBiTpst
pu Temmnepatypi ~1350 K. s popmyBanas MHY Ag 3pasku BiamanroBany 3a TeMnepaTypu OIMH3BKOI 10
Temnepatypu ckinosanns Tg ckma CaB40; Ha mpotssi 2 roa. B atMocdepi moBitps a6o y Bakyymi (<107
MM.PT.CT. 3 TATAHOBHM T'€TTEPOM). 3alHCaHi PI3HUIEB] CIIEKTPH MOTJIMHAHHS (PI3HUII TOTJIMHAHB 3pa3Ka J0
Bigmaimy 1 michs Bigmaidy) OJHO3HAYHO AEMOHCTPYIOTH IJIa3MOHHI CMyTd B XapaktepHid mis MHY Ag
obnacTi cnekrpa (390 — 420 uM). 3a NiBIIMPHHOIO TUIA3MOHHUX CMYT NOTJIMHAHHS po3paxoBaHi paaiycu R
MHU Ag, siKi He epEeBUITYIOTh IeKiIbKa HAaHOMETPiB. I TOCTiIKEeHb HEMHIHHOONTUIHUX BJIACTHBOCTEH
3a KIMHATHOI TeMIIEpaTypy 3aCTOCOBAHUN TPAJUIIHHUI OHONPOMEHEBUH Z-scan METOJ i3 BUKOPUCTAHHSIM
BUIIPOMIHIOBaHHS Ipyroi rapMoHiku HenepepBHOTO YAG:Nd (A=532 um). Po3paxosani 3 rpadikiB Z - 3MiH
HOPMaJIi30BaHOTO TIOTJIMHAHHS 3HAUCHHS HENIHIHOTO TOKa3HHKa 3aJOMJICHHS 7, [OKa3ald, LIO0
m1a3MoHHUH pe3oHanc B MHY Ag cyTTeBo 30inbInye foro BKIaj B 3arajlbHUN MOKa3HUK 3aJIOMJICHHS 11 = 7,
+ n,|E)’. 3pobieHo MOpiBHSIBHMN aHATI3 pe3y/IbTaTiB AOCIIIKEHh ONTHYHMX BIACTMBOCTEH JErOBAaHHX
AgNOs; Ta Gd,0; BiamaneHnx cTeKoN Ha OCHOBI 000X MaTpuis - Li,B,0O71 CaB,0;.
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BU3HAYEHHA I’ €300IITHNYHUX KOE®IIIEHTIB
71 TA s B TETPAT'OHAJIBHUX KPUCTAJIAX

Munuk B.I'., Iem’ sanmma H.M., Kocts S.I1.

Dizurxo-mexaniynuti incmumym im. I".B.Kapnenka HAH Ykpainu,
eyn. Haykosa, 5; m. JIvsis, Yrpaina

B [1] mis kpucraiis, mo BiTHOCATBCS 10 KiaciB cumerpii 4, 4, 4/m, 3anmcaHo BUpa3 JUlsd BU3HAUYEHHS
moBOpoTHOTO 1’ e300nTHaHOTO Koedimierta (ITOK) mg; iHTEpdepOMETpUIHIM METOIOM Ha 3pasky Z/22,5°-
3pisy (puc. 1 a):

A 1 1

(14 tan*a) + 2(myp + g ytanZa+ (M +2mg; )(tano.— tana) = — + +

4 o 10
2}’[1 COoS o 06*6* (6*6*) (¢ 6*6* (6*6*)

(D
+2[(2571 — Se6 YtanZa+ S (1+ tan*a) - 2816 (tan®0— tanat)] (m - 1)/n13 ,

e G (Ta MojiOHE) — Kepyroui MexaHiuHi HanpyxkeHHs. Bupas (1) Haaro ckiajguuii, ToMy 3HaiiTH

66
BeinuunHy [TOK 74; 3 HaJICXKHOIO TOUHICTIO HE BAAJIOCS:

T = 0,04 £0,36 Bp, 1 Bp=10"M/H. (2)

o | BF 1
AN .
Puc. 1. Cxemu 3paskiB Ajs BH-
;3 6* sHaueHHs [IOK mg  iHTEpdepo-

METPUYHUM METOOOM.

B momoBizi po3rsiHYTO ABI 1HITN CHMETPUYIHO TOTOXHI T€OMETPii eKcIiepuMeHTy (Ha 3pas3Ky B-3pi3y, puc.

16):m=4,k LB(B),il|| n, (ingexcu m, k, i IO3HAYaIOTh HANPSIMKH Aii OJHOBICHOTO THUCKY, HOIIMPEHHS
Ta TOJSIPU3aLlii CBITIA), — 7S SIKUX BCTAHOBJIEHO 2 BUpa3u
Ao 12 8
sIK1 BiIPI3HsIOTHCs Juiie 3HakoM nipu [TOK 7g; 1 mpyskHOMY KoeditieHTi Si¢ (TYT OA — 3MiHA ONTUYHOTO
LUIsIXy, G — MeXaHiuHe Halpy>KeHHs, d — TOBILIMHA 3pa3Ka B3JIOBK MpoMeHs). BiaHsaBIIHM 111 BHpa3y, JicTaeMo

MIPOCTE CITiBBiTHOIICHHS 71 BU3HAUEHHS Koe(]ilieHTa Mg (UIs1 METOy MiBXBUJIHOBUX HAIPYKECHB)
34 1 1 3(n —1
Te1 = 3 e (13 )Slé' “
4«/5111 dpo;; a’fcjZ

B
3amnucani Takox criBBigHomeHHs 11 Bu3sHaueHH [IOK 74 Ta Mg KOHOCKOMIYHUM METOIOM Ha OCHOBI
KyTa 03 TIOBOPOTY ONTHYHOI 1HAMKATPUCH ]I €10 MEXaHIYHOTO HampyXeHHs. Hanpukiaza, Bupasu s me;
MAalOTh BUTJISI

2T tan a
= — abo  mg =—(m, —7[12)2—31- (5)
7[11—“12—\/(“11—”12) +47g, tan”og —

tanay =

[1] B. Mytsyk, N. Demyanyshyn and Ya. Kost’. Analytical relations describing piezooptic effect in
tetragonal crystals // Ukr. J. Phys. Opt., 14 (2013) 102-118.
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OPTICAL SPECTROSCOPY OF THE Sm-DOPED BORATE GLASSES

L L. Kindrat', B. V. Padlyakl’z, A. Drzewiecki', V. O. Protsiuk’,
V. T. Adamiv’, Ya. V. Burak®, I. M. Teslyuk

"University of Zielona Géra, Institute of Physics, Division of Spectroscopy of Functional Materials,
4a Szafrana Str., 65-516 Zielona Gora, Poland
*Vlokh Institute of Physical Optics,
23 Dragomanov Str., 79-005 Lviv, Ukraine

The optical properties (optical absorption, photoluminescence emission and excitation spectra as well as
luminescence kinetics) of a series of the Sm-doped glasses with Li,B,0;, LiKB40;, CaB40; and LiCaBOs;
chemical compositions have been investigated and analysed. The Sm-doped borate glasses of high chemical
purity and optical quality have been obtained from the corresponding polycrystalline compounds in the air
atmosphere, using a standard glass synthesis and technological conditions, developed by authors. The Sm
impurity was introduced into the borate polycrystalline compounds in the form of Sm,0; oxide in the
amounts of 0.5 and 1.0 mol. %.

On the basis of optical spectroscopy data it was shown that the Sm impurity is incorporated into the
borate glass network as Sm®" (4f, °Hs),) ions, exclusively. All 4f — 4f transitions of the Sm®" ions, observed
in optical absorption and luminescence spectra of the investigated borate glasses have been identified.
Typical optical absorption spectrum of the Sm-doped borate glasses consists of intense broad band
(fundamental absorption edge of the glass host), several weak bands in the visible spectral range, and several
intense bands in the infrared spectral range. The photoluminescence spectra of the Li,B,O;:Sm, LiKB4O7:Sm,
CaB,07:Sm and LiCaBOj;:Sm glasses containing 0.5 and 1.0 mol.% Sm,Oj; registered under excitation with
Aexe = 401 nm (6H5/2 — %Py, absorption transition) at T = 300 K are closely similar and contain 3
characteristic emission bands peaked about 562, 598 and 645 nm, which correspond to the 4Gy, — 6H5/2,
®H,), °Hy), transitions of the Sm’" centres, respectively. Luminescence excitation spectra of the Sm-doped
borate glasses consist of number weakly-resolved bands, which show good correlation with corresponding
optical absorption bands. Weak resolution of some bands is related to inhomogeneous broadening caused by
structural disordering of the glass host.

Luminescence kinetics for Sm>" centres in the borate glasses are satisfactorily described by single
exponential decay with lifetimes 2.65 and 2.57 ms (Li,B4O7:Sm glass), 2.78 and 2.68 ms (LiKB4O;:Sm
glass), 2.52 and 2.37 ms (CaB40O7;:Sm glass), and 2.31 and 2.13 ms (LiCaBO;:Sm glass) for samples,
containing 0.5 and 1.0 mol. % Sm,Os, respectively. Various lifetimes for Sm>* centres in different borate
glasses are caused by some differences in local structure of the Sm®” luminescence centres in the network of
investigated borate glasses.

The peculiarities of electronic and local structure of the Sm®* centres in the Li,B;07:Sm, LiKB4O7:Sm,
CaB,07:Sm, and LiCaBO;:Sm glasses have been discussed in comparison with reference data for Sm-doped
borate glasses and crystals with similar chemical compositions as well as with other borate glasses, doped
with Sm.
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JUGEPEHIIHHA MATPUIIA JIXKOHCA JIJISI XOJECTEPUYHOT O PIIKOT'O KPUCTAJTY

C. 10. Hactuumn'?, C. L. My,upm‘/iz, 0. A. Hactumms', P. O. Biox'

IIHcmumym @izuunoi onmuxu imeni O. I'. Broxa,
eyn. [pacomanosa 23, m. Jlveis, 79005
? lTvsiscokuil nayionanvuil ynisepcumem imeni leana ®panxa, pizuunuii paxyivmem,
eyn. Kupuna i Megpoois 8, m. Jlveis, 79005

XonecTepuIHUN PIIKUI KPHCTA (XOJECTEPHK) - IIe XipaJibHHil HEMATHK, y SIKOTO IHIICKTOp 7

CIIOHTAHHO 3aKPy4YEeHHUM HABKOJIO Oci 3akpyTku A | 7. Onmc onTUYHMX BIACTHBOCTEH XOJIECTEPHKA MPOBIB
ne Bpi [1] meromom nudepeHmiiHuX piBHAHL MakcBela B paMKax MOJENI, 3TiHO 3 SKOK a3uMyT

JiaroHAJIFHOTO TeH30pa AieNeKTPUYHOI MPOHUKIMBOCTI JIHIITHO 3MIHIOETHCA B3JI0BXK KOOPIMHATHOI OCi Z ,
10 € TIEPIIEHNKYIAPHOIO 10 AupekTopa. Ilepma crpoGa BuBecTH inTerpanshy Marpumio [xonca J < s
xoJjecTtepuka Oyna mpoBereHa camuM JxoHCOM [2], TPYHTYIOUHCh Ha TPUITYIIEHHI, MO Iu(epeHIiitHy
MaTpHIO Xonecrepuka N e IUISL TOBUTRHOT KOOPJAMHATH Z MOJKHA 3aIlUCaTH SIK N =R(qz)N0R" (gz), ne

q=2% - XBWIbOBE YHCIIO 3aKPyTKH XOJIeCTepUKa 3 KpOokoM P , R— TOBOpOTHa MaTpHIilsi, a

0 3 . .
N — nudepeHiifina MaTPUIS EIEMEHTAPHOT TUIACTHHKHU, HAa Ki PO30MBAETHCSA XOJECTEPUYHA CTPYKTYpA.
Onmnak, aHamily ONTHYHMX BJIACTHUBOCTEH, IO BHINIMBAIOTh 13 OTpUMaHoi HuM  (opmu

JN = R(qz) exp{NO —qR(%)}, JI:xoHc He mpoBiB. Taka x ¢dopma mis J " BUILIMBaE i3 HEIABHO OTPUMAaHOI

mudepeHIiiinoi Matpuili J[>KOHCAa 3arallbHOTO BWIJISITY JJII MOHOTOHHO Je(OpMOBaHOTO KpUCTala MHpU

MOXHJIOMY TMONIUPEHHI CBITMIA [3] B 4aCTKOBOMY BHMAJAKy JAehopMallii Kpy4eHHsS Ta HOPMAIbHOTO MaJiHHS
. Ch

ceiTna. Iuma crpoba orpumarn Burisan J Oyma 3pobinena YanmgpacexkapoM Ta Pao [4], BUKOPHCTOBYIOUH

m

amroputm J =T17,J; , ne J — IHTerpajibHa MaTpullsd €JEMEHTApHOI IIACTUHKU. MU mHepeBipuiy, 10

h . . .
bopmu J o, OTpUMaHi, BUKOPHCTOBYIOUH MiAXoau [2-4], € eKBIBaJeHTHHUMH, OJHAaK BHSABIH, IO B
NPUIYLICHH], 3TiJHO 3 SKAM eJeMEHTapHa IUIACTHHKAa € 3BHYAHHMM (HETipOTPONHKMM) OJHOBICHUM

KPHCTANOM, SIK [e IpHiiManoch a poGoti [4], marpuus J" BHSBISEThCS aIeKBATHOIO JIMIIE JUIS OIHCY
TPAaHUYHHUX BUMAJKIB KOPOTKO- Ta JIOBTOKPOKOBOTO XOJIECTEPHKIB 1 HEMPHUIATHOI JJISI PEKUMY
CEJIEKTHBHOTO BiJOMBaHHA CBIiTJIa, KOJM KPOK 3aKPyTKH P € CHiBMipHHMM i3 TOBKHHOKO CBITIOBOI XBUi A .
Buxozsium i3 MaTpu4HOTO 3anucy TudepeHniiHuX piBHIHb MakcBena, MU OTPUMAIH BUTIIS AU epeHIiiHOT

. . 0 . L Ch . Ch .
MaTpuIli eleMeHTapHoi miactuHku N , a 3Bimcu audepenuiiiny N° Ta iHTerpanpHy J = wmarpuri
XOJIeCTEpHUKa 3 OyIb-IKUM KPOKOM 3aKpyTKU P, BKIIFOUAIOUH PEXKHUM CEJIICKTHBHOTO BiJOMBAaHHS.

[1] HI. De Vries. Rotatory power and other optical properties of certain liquid crystals. Acta Cryst. (1951). 4,
P.219-226.

[2] Chandrasekhar S, Rao K.N.S. Optical rotatory power of Liquid Crystals. Acta Cryst. A24. (1968). P.445-
451.

[3] Jones R. C. A new calculus for the Treatment of Optical systems. VII. Properties of the N-matrices. J.
Opt. Soc. Am. 38. (1948). P. 671-685.

[4] Nastishin Yu. A., and Nastyshyn S. Yu. Differential and integral extended Jones matrices for oblique
light propagation through a deformed crystal. Phys. Rev. A, 87, (2013) 033810-9
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PHASE SINGULARITIES AND THE TRANSVERSE ENERGY REDISTRIBUTION UPON EDGE
DIFFRACTION OF A PARAXIAL BEAM WITH OPTICAL VORTEX

Aleksandr Bekshaev, Kadhim Ameen Mohammed

LI Mechnikov Odessa National University,
Dvorianska 2, 65082 Odessa, Ukraine

Light beams with optical vortices (OV) are interesting and promising objects of modern optics that
have found many useful applications, from optical manipulation to the information processing. Such beams
are also intensively studied in relation with fundamental features of the energy transfer in light fields. The
problem of their transformation and propagation is one of the most topical in modern physical optics; in
particular, their behavior upon the edge diffraction is of strong interest.

In this work we analyze theoretically the first- and second-order Laguerre-Gaussian OV beam
propagation after passing a screen which stops an arbitrary part of the beam cross section, including
complete screening of the incident beam OV (see Fig. 1).

Incident

beam -
2

Fig. 1. (a) Geometry of the beam screening, (b) Intensity
distribution and (c) constant-phase contours for z = 2.1 (in

units of the Rayleigh range of the incident Gaussian
envelope), a = 0.5 (in units of the incident beam radius).

The diffracted beam evolution is interpreted in terms of the “vortex” and “asymmetry” constituents of
the beam orbital angular momentum. Simultaneously, the energy flow maps are calculated which show how
the transverse energy circulation present in the incident beam manifests itself in the asymmetric light
penetration into the shadow region. Special attention is paid to the phase singularities of the diffracted beam
in their relation with the degree of the OV screening (the quantity a). Besides the central OV that emerges at
some propagation distance, a set of secondary OVs appear at the beam periphery. Their migration over the
beam cross section, processes of the OV emergence and annihilation are investigated in the context of
possible metrological applications.
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METHOD OF THE ANOMALOUS LIGHT SCATTERING INVESTIGATION IN GRADIENT
SOLUTIONS WITH ESPI CONTROL OF THE CONCENTRATION DISTRIBUTION.

Leonid A. Bulavin', Vladimir Ya. Gotsulskiy', Andrei Yu. Popov’

"Taras Shevchenko National University of Kyiv
“Scientific-Research Institute of Physics of Odessa I.I. Mechnikov National University

The low concentration anomalous scattering of light in aqueous solutions of alcohols, including
polyhydric alcohols is a very interesting phenomenon, which still has not been explained in terms of the
thermodynamic approach. Many authors consider this phenomenon to be a model one, study of which can
add a lot to developing the theory of structural phase transitions in liquids. However, the experimental study
of this phenomenon is complicated by the fact that its value strongly depends on the concentration,
temperature, history of solutions, and the fact that these solutions are very slow come to thermodynamic
equilibrium, which can be violated even by shaking. This leads to essential data varying, and even to their
irreproducibility.

In this connection, we have proposed and implemented a new method for the scattering light
concentration dependence investigation - in gradient solutions, which are prepared by mutual diffusion of
components in the gravitational field. As a non-contact distant method of solutions’ concentration spatial
distribution determining the method of laser phase modulated speckle interferometry (ESPI) was used.

k ‘ laser beam

A h, cm T
— low concentration peak II
X~0.05 mole fraction
15
0 e
—= normal concentration peak
X~0.45 mole fraction
5 L
—= high concentration peak ..
X~0.9 mole fraction 1 -
0,01 Ir, % 0 X
A B ¢ D

A - photo of the scattered light in cuvette, where beneath - pure glycerol, above - clean
water, and gradient concentration changes in the interval, B - graph of the relative scattered
light intensity I,, C — ESPI phasegram, D — calculated from it graph of the glycerol mole
fraction X.

Advantages of proposed method.

1. Method is quite simple and easy to use in practice and allows to obtain at the same moment a complete
scan of the scattering light intensity on the concentration.

2. Data, obtained with this method, are reproduced with good repeatability.

3. Method allowed us to observe not only well known normal and anomalous low-concentration light
scattering maxima, but also theoretically predicted, but still not previously detected an anomalous high-
concentration maximum.
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BUKOPUCTAHHSA ®OTOPE®PAKTUBHOI'O KPUCTAJIA Sn,P,S
Y CXEMI JUHAMIYHOI'O IHTEP®EPOMETPA

Huruka M.B., I'pabap O.0., Croiika [.M.

Yoiceopoocekuii HayionanvHuil yHigepcumem, Yac2opoo
e-mail: mv.tsyhyka@gmail.com

s peectpamii Manumx AUHAMIYHEX 3MiH (a3l OJHOTO 13 B3AEMOJIOYMX IYYKIB JOIUIBHO
BUKOPUCTOBYBAaTH iHTePPEPOMETPUYHI CXeMH, B SAKHX 3aMiCTh 3BHYalHOTO MOJUIIOBaYa CBITIA
BCTaHOBMOETbCA  poTtopedpaktuBHuil (PP) kpucran. BukopucranHs auHamivyHOro rosnorpadiyHoro
inrepdpepomerpa (A1) mis merextyBaHHSA (Da30BOi MOIYJIAIII CBITIOBOTO IPOMEHS IO3BOJISIE 3POOUTH
BUMIPIOBAIBHY CHUCTEMY aJIalITUBHOIO JIO CKJIAJHOI CTPYKTYpH XBHIJIBOBHX (DPOHTIB, IIO BiIOMBAIOTHCS Bij
00’€KTiB, B TOMY YHCJi 3 HEA3EPKAIbHOIO TIOBEPXHEIO, & TAKOXK JI0 KOJHMBaHb 3 YAaCTOTaMH, MCHLIMMH 32
o0epHeHNH Yac pernakcaiii AuHaMigHOTO TojorpadivyHoro cepenosuia (Tooto P kpucrana) [1]. Oxsieto 3
rojoBHUX xapakrtepuctuk /'l € gactoTa 3pi3y, fKa BH3HAYAE MaKCHMaJbHY YacTOTy BiOpariii, 1o AKX
iHTepdepoMeTp 1ie Oyae Yy TIMBUM. XapaKTep 3MiHH ycepeIHEHOI IHTEHCHBHOCTI CUTHAJILHOTO IPOMEHS Ta
YacTOTH 3pi3y B 3aJI€KHOCTI Bijl YaCTOTH KOJHMBaHb 00 ’€KTa MPHU PI3HUX aMIDITyAaxX (a30BOi MOJIAIIi
BimoOpakeHa Ha 9acTOTHil xapakrepucturli JII'T.

B poGoti posrisiHyTo 0co0nuBocTi 3actocyBanHs ®P kpucrama SnyP,Ss, neroanoro Sb, B sKOCTI
aktuBHOTO eneMenTa JII'l 3 BUKOpHCTaHHAM BHIIPOMIHIOBAHHS Telliii-HeOHOBOTO J1azepa (A = 633 um, P =15
MBT), Ta mociimkeHi OCHOBHI MapaMeTpH Takoi CXeMH, 30KpeMa aMILUIITyJHO-4aCTOTHI XapaKTepUCTHKH,
YaCcTOTH 3Pi3y IPH Pi3HUX aMIUTITYAaxX aKyCTHYHHMX KOJIMBAaHb Ta MOTY>KHOCTSX JIA3EPHOTO BUIIPOMIHIOBAHHSL.
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Puc. 1. Cxema Ta 4acTOTHa XapaKTEPHUCTHKA TUHAMIYHOTO iHTepdepoMeTpa MpH Pi3HUX 3HAYCHHSIX
aMIUTITY T 3MIHHOTO CUTHAJTY, IO moAaBaBcst Ha o6’ekt: 1 —1B,2-0.5B,3 -0.25 B.

PesynbTatn poOOTH CBimMYaTh, IO JAHUH KPUCTAT MOXE BHKOPHCTOBYBATHUCS B CXEMaxX ONTHYHOT
peecTpamii HH3BKOYAaCTOTHHUX MIKPOKOJIWBAaHh B SIKOCTI CEHCOpPIB, IO 0a3ylOThCA Ha BHUMIPIOBAHHSIX
¢dykTyanii ¢azu nazepHUX MpOMEHiB [2].

[1] Ing R.K., Monchalin J.P. Broadband optical detection of ultrasound by two-wave mixing in a
photorefractive crystal / Appl. Phys. Lett. — 1991. — Vol. 59, Ne25. — P. 3233-3235.

[2] Huruka M.B., Croiika .M., I'pabap O.0. /lunamiunuii inTepdepomerp Ha OCHOBI (HoTOpEeHPaAKTUBHOTO
edekry B kpuctaini Sn,P,S¢. HaykoBuii BicHuK Y3kropoacekoro yHiBepcurety. Cepist @izuka. No 35. — 2014.
—C. 74-78.
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OPTICAL PROPERTIES OF HYDROGENATED SILICON ELECTRODES

Olexiy Balitskii'*, Jacek Eliasz*®, Sergiy Gryshchenko™,
Nataliia Kvashnivska'® and Nataliia Polishchuk*®

"Ivan Franko Lviv National University, Department of Electronics,
50, Dragomanova str., Lviv, 79005, Ukraine
’West Pomeranian University of Technology in Szczecin, Department of Mechanical Engineering and
Mechatronics, 19 Piastow av., Szczecin, 70-310, Poland
' Karpenko Physico-Mechanical Institute, Department of Hydrogen Resistance of Materials,
5 Naukova, Lviv,79601, Ukraine
Lutsk National Technical University, Department of Materials Science,
63 Lvivska str., Lutsk, 43018, Ukraine
“ olexiybal@yahoo.com, "eliasz@pro.onet.pl, gserga@ipm.lviv.ua “natalka522@gmail.com, “nampa@ubkr.net

Amorphous silicon is the ideal material for use as the absorber caused by his photoluminescence in the
visible spectrum range. The value of its Fermi surface can be modified by hydrogenation. Amorphous silicon
doped with hydrogen is the basis of modern solar cells. Because of their inherent disorder, amorphous
materials could have a large concentration of dangling bonds. The dangling bonds produce states inside the
energy gap that can act as carrier traps (reducing the mobility) or as nonradiative recombination centers that
decrease the carrier lifetime. These two effects are highly undesirable in most devices.

Hydrogen passivation of deep levels is the structure of Si at the grain boundaries. Hydrogen has
penetrated the entire depth of the matrix crystal and be in conjunction Si-H. It’s provides the stabilization of
structure and increasing the optical properties. It has showed that Si-H bond has a higher binding energy than
the Si-Si bond, so that the average binding energy of the hydrogenated material is larger than that of pure Si.
However, hydrogen ties dangling bonds, the corresponding states are removed from the energy gap. The
reduced density of states inside the gap renders doping more effective in controlling the position of the Fermi
level. It has been experimentally established that illumination of Si electrodes, hydrogen saturated in acids
and neutral environments improve the anode and cathode reactions.
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CONSIDERATION OF DIELECTRIC BACKGROUND FOR FERROIC
LEAD GERMANATE AND MULTIFERROIC [N(C;Hs)4],CoClBr;

Yu. G. Klymovych?, O. S. Kushnir? I. S. Girnyk ',
V. B. Kapustianyk ', B. Kundys> and R. Y. Shopa

! Physics Department, Ivan Franko Lviv National University,
50 Dragomanov Street, 79005 Lviv, Ukraine
? Electronics Department, Ivan Franko Lviv National University,
107 Tarnavsky Street, 79017 Lviv, Ukraine
7 Institute de Physique et de Chemie des Matériaux de Strasbourg,
UMR 7504 CNRS-ULP, 23 rue du Loess, BP 43, F67034 Strasbourg Cedex 2, France

Temperature dependence of dielectric permittivity &(7') around the phase transition (PT) points in

ferroics and multiferroics is extensively explored. It can be influenced by fluctuations, long-range dipolar
correlations, inhomogeneity of a solid due to defects and its structural disorder, ‘diffuseness’ of the PT, and
contributions of domain walls. The reasons of poor quantitative understanding of the ¢(7) dependence is

often a dielectric ‘background’ &, especially when the critical part ¢,.(T") does not constitute a dominating

contribution to the maximal value & _, measured in the experiment.

X

The &(T) functions are studied and interpreted for ferroic lead germanate (PGO) with

nonstoichiometry and multiferroic [N(C,Hs)4],CoCIBr; (TEACCB). Their dielectric properties are explained
using a generalized Curie—Weiss formula that combines corrections due to a nonlinear temperature-
dependent dielectric ‘background’, a modified critical index of dielectric susceptibility due to structural
defects, and a diffuse character of the PT (see Fig. 1 and Fig. 2). Our data confirm that a constant dielectric
background approximation can prove to be insufficient. The &(7) dependence for PGO turns out to be more
or less typical for the uniaxial ferroelectric PTs, whereas TEACCB reveals some features of the diffuse

relaxor-type behaviour. We also consider application of the general theoretical approach suggested here to
quantitative description of crystal optical characteristics of the ferroic and multiferroic crystals.
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Fig. 1. Dependence (1) for PGO crys- Fig. 2. Dependence ¢(T) for TEACCB crystals (not
tals. Insert: ¢'(7) dependence. Straight all data points are displayed). Dot curve corresponds

lines correspond to the simplest Curie— t0 &,(7) and solid curves to fitting. Insert: log-log
Weiss law near 7, and dot curves to a dependences 1/¢, —1/¢,, Vvs. (T -T,.) for T<T,

more general fitting. (®)and T >T,. (0).
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SYNTHESIS OF OXIDE-BASED CONDUCTIVE LUMINESCENT THIN FILMS GROWN BY ION-
PLASMA SPUTTERING

O.M.Bordun', 1.0.Bordun'?, B.V.Padlyak?,
I.Yo.Kukharsky', M.Ya. Kushnirevych'

"Ivan Franko National University of L viv,
Dragomanova Str. 50, 79005 Lviv, Ukraine
*Vlokh Institute of Physical Optics,

23 Dragomanov Str., Lviv, Ukraine

Among the many problems connected with development of flat-panel displays there are two very
important issues: the creation of thin-film phosphors with a full spectrum of luminescence and matching of
the different luminescent layers with each other and with other layers for development of new principles of
color variation. The oxide materials based on phosphors doped with rare earth and transition elements are
very efficient for the field emission and plasma displays.

The luminescent thin films based on ZnGa,O4 Ga,0; Zn,SiO4:Ti, Y,SiOs:Ce with blue emission,
ZnGa,04:Mn, ZnO:Zn — with green, and Y,0;:Eu, ZnGd,05:Eu, ZnGa,04:Cr — with red of emission have
been synthesized with using a RF-magnetron sputtering technique with subsequent thermal annealing. After
annealing at T>1000°C the films were polycrystalline with grains size about 70 nm and they were
characterized with bright luminescence. Using modified RF-magnetron sputtering technique the
nanocrystalline films with grain sizes about 20 nm have been obtained without any post-annealing. The
cathodoluminescent efficiency of thin film phosphors is about 2—4 %. Films thickness was 0.3—1.0 pm.

Annealing in hydrogen reducing atmosphere leads to increasing of thin films conductivity for
ZnGa,O4:Mn up to 107 times, for Zn,SiO4:Mn —10*— 10° times, for Ga,0O; — 10° times, and for ZnGd,O;:Eu —
10® times. Increasing of conductivity is caused by shallow donor levels created by oxygen vacancies.

Y,0;:Eu films luminescence spectrum has narrow emission bands which were caused by intracenter
transition between electron shells in border of activator ion. Maximum wavelength of emission (Ap.=
613 nm) corresponds to red light of radiation in optical range. CL spectrums of the other films makes wide
emission band with maximums at 445 nm for Zn,SiO4:Ti, 390 nm for Y,SiOs:Ce and 525 nm for
Zn,Si04:Mn. It corresponds to blue (Zn,Si0,4:Ti, Y,SiOs:Ce) and green (Zn,SiO4:Mn) colors of emission.
Achieved findings indicate fitness of this films for forming color displays, particularly for colored Flat Panel
Displays (FPD).

CL intensity dependence of radiation dose was also investigated. Radiation dose was set by radiation
time. Was determined that CL intensity dependence of radiation time has a good approximation as shown
below [1]: =1, exp(-aC JEt ), where o is a constant of ultraviolet optical absorption, C is a constant, E is
an intensity of bombarding electron flux. Such approximation with U=5 keV and excite current density
j=25 uA/crn2 for Y,0;:Eu films indicates aCVE =9.63-10 > min "2 , for Zn,SiO4:Mn films — 5.4-10°° min ",
for Y,SiOs:Ce films - 0.027 min"? and for Zn,SiO,:Ti - 0.036 min "%

Was determined that most stable to electron radiation effects Y,0Os:Eu films up to 150 min and

Zn,Si04:Mn films after 150 min of irradiation with electron beam current 50 pA.
1. W. Lehmann, J. Electrochem. Soc. 130, pp.426-429 (1983).
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TOPOLOGICAL TRANSFORMATIONS OF HALF ORDER OPTICAL VORTICES IN THE
COMBINED BEAMS

Yu.A Egorov, M.M.Nesterova, A.F. Rubass and A.V.Volyar

Taurida National V.1.Vernadsky University, Crimea,
volyar(@crimea.edu

This paper is devoted to a new way at modern singular optics — beams which can transport fractional
topological charge.

Generation of beams carrying fractional optical vortex along of the axis is currently a new subject
that determines the novelty of this work. The half order optical vortices are
ordinary created by means of computer-generated holograms [1-4]. It is this
method was used in our paper.

We consider the more complex case with combined beams consisting
on standart Hermite-Gaussian beams and beams with half order optical
vortices. We found when propagating the combined beam the transformation
of the half order optical vortex into the iteger single order vortex and the
chain of topological dipoles is taking place.

I=-1/2

1. M.V.Berry, 2004. Optical vortices evolving from helicoidal integer and fractional phase steps. J. Opt. A:
Pure Appl. Opt. 6, 259-268.

2. M.V.Berry , R.G. Chamblers, M.D. Large, C.Upstill and J.C.Walmsley, 1980. Wave front dislocations in
the Aharonov-Bohm effect and its wather wave analogue. Eur.J.Phys 1, 154-162.

3. Volyar Alexander V. 2013. Do optical quarks exist in the free space? A scalar treatment. Ukr.J.Phys.Opt.
14, 31.

4. Basistiy, I. V., Bazhenov, V. Y., Soskin, M. S., and Vasnetsov, M. V., 1993. Optics of light beams with
screw dislocations. Opt. Commun. 103, 422.

40 LVIV-2014



Workshop on Parametrical Optics

JA3EPHA TEHEPAIIIS B XOJIECTEPUYHIN KOMIPIII 3 MATOBUMM BHYTPIIITHIMHA
IHHOBEPXHSMM.

T.T. Jdynok, , FO. A. Hactummn

Tuemumym ¢isuunoi onmuxu imeni O. I'. Broxa,
sya. [lpacomanosa 23, m. Jlveie, 79005

[IpoBeneHO MOCIIHKEHHS JIa3epHOi TeHepallii B XOJIECTCPUYHOMY PIJKOMY KPHUCTaNi 3 JOMIIIKOIO
¢yopecueHTHOr0 OapBHMKAa B KOMIpIi 3 MAaTOBUMH OOMEXYIOUMMH BHYTPIIIHIMH NoBepxXHAMH. llpu
30YIDKCHHI IMITYyJIbCOM BUIIPOMIHIOBAHHS 3 JIOBXXKHHOIO XBWUI 532 HM Ta TPHBATICTIO 6 HC BHSIBJICHO, IO
HEe3Ba)XKaloUM Ha TyCTOJNEPEKTHY CTPYKTYpY, Taka KOMipKa MposBisie ja3zepHy renepaunito (Puc. 1), ska 3a
IHTEHCHBHICTIO HE MOCTYMAETHCS TeHepalii B aHAIOTIYHIA KOMIpIi i3 3BUYAHUMU TIISHUIEBUMHU CKISTHUMH
MiKIaIKaM{ Ta TUTAHAPHOIO OPIE€HTAINEI0 TUPEKTOpa. 3 METOIO 1IeHTU(IKyBaHHS JIa3epHUX MOJI IPOBEICHO
JOCITIKEHHST CIIEKTPIB TIOTJIMHAHHS Ta CEJICKTUBHOTO BiJIOMBAaHHS, a TaKOX KyTOBOI 3aJeKHOCTI
IHTEHCUBHOCTI I'eHepalii Ta MiBLIMPHUHY JIa3epHUX JNiHiiA. BusBneHo, mio 3aBAsku ryctogeekTHiil cTpyKTypi
Taka KOMipKa BUSIBISETHCS CYTTEBO CTIMKIIIOW 10 MOTY)KHOTO ONTHYHOTO HATHITAHHSA Y TOPIBHSHHI i3
AHAJIOTTYHOI0 KOMIPKOIO 13 TIISTHIICBIMH ITiIKJIaTKAMH.

20

-
o
o

©
o

70

60

|

50

40

TIDEO00 00+0-0=0=0m0= 00—,
ApCE000-CO0 OO O—O-— OB —O— OO

[e¢]
MponyckaHHs, %

30

20

IHTEHCMBHICTb BUNPOMIHIOBaHHS, Y.0.

-
o

T N AN A A A A
I

0 e

400 450 500 550 600 650 700 750 800
[oBxunHa XBWni, HM

Puc. 1. Cnextpu renepartii (1) Ta mpomyckaHHS KOMIPOK 3 X0JISCTEPUIHUM KPUCTAIIOM TOBIIUHOIO 25 MKM
(2) Ta 100 mxwMm (3).
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