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Pedepar:
1. Incepraniiiny po60Ty IIPUCBSIYEHO AOCTiIKEHHIO BIUIMBY JOMIIIOK Ha ONITUKOEJIEKTPOHHI BJIACTUBOCTI KPUCTAJIB
o-mopudikauii sitifi-amoniit cysnsdaty (LINHoSOn, JIAC). OcHoBHa yBara npujineHa 3MiHi peppakTUBHUX
XapaKTePUCTUK IIPU JIETYBaHHI ioHamMu Kynpymy (Cu?n) Ta manrany (Mn?o). MeTa fociifiskeHHs — 3'sicyBaTu
MEXaHi3MU BIUIMBY JOMIIIOK Ha ONTUYHI IapaMeTPH 3 METOIO CTBOPEHHS MaTepiasliB i3 3alaHMMU BIIACTUBOCTSIMU.
Kpucranu JIAC nanexats 1o ionHoi cucremu tuny MIMIIBXno, ne MI — opHoBanenTHi onu, MII — nBoBasieHTHi a6o
CKJIaJHi rpyny, a BXo — reTpaeapuyHi anioHu. 0-mMoaugikallist yTBOPIO€ThCS [IPY KOHTPOJIbOBAHOMY BHPOIYBaHHI i
IleMOHCTpYy€e HUBKY (a30BUX NePexoAiB y Mexax 283-461 K — Bif, napaeseKTpUYHOI 10 CETHETOEJIEKTPUYHO] Ta
cerHeroesacTuyHuX das. [Ioka3HUKYU 3aJI0MJIEHHS KPUCTAJIIB i3 oMimKkamu qocimkeHo B miamazoni 300-800 HM.
BcraHoBseHo, 10 1pu 36inblieHHi KoHUIeHTpauii Cu?no i Mn?0 abCoMIOTHI 3HaYeHHS ITOKa3HUKIB 3a7I0MJIEHHS
3pOCTaIOTh MalKe JIiHIMHO. XapaKTep JUcepcii Ipy bOMY He 3MiHIOETbCSI — OCHOBHMI BHECOK Y HEi pOoOUTD
yabTpagdiosneToBuil ocuuisATop. Lle BigKpuBae MOXJIIMBOCTI 1711 TOYHOTO PETYJIIOBAHHS ONTUYHUX BIACTUBOCTEN.

BBeneHHS HOMIIIOK ITPU3BOJUTH 10 3MEHIIEHHS 00’eMy eJIeMEeHTapHOI KOMipKU yepe3 3aMillieHHs ioHiB Lin



MEHIIMMU 32 po3MipoM ionamu Cu?o a6o Mn?n. 1le BriiMBae Ha ONTUYHY iHAMKATPUCY, 3MIHIOIOUN XapakTep
IBOTIpOMEHe3aNoMIEHHS (An). 3i 3pOCTaHHSIM TeMIIepaTypy MOCUJIIOETCS CIIEKTPaJIbHA 3aJIEKHICTb An, a
i3oTponHa Touka 3MilllyeThCsl B JOBTOXBUJIBOBY 00J1aCTb. 3aiKCOBaHO TaKO>XX HOBY IPOMiIXKHY ¢azy. [Tpu
[IPUKJIQJI€HHI OJHOBICHOTO TUCKY XapaKTep TEMIIEPATyPHOI Ta CIIEKTPAJIbHOI 3aJIeXKHOCTI An 36epiraeTscs, ajne
3MIHIOIOTBCS BEJIMYMHY NOXiAHMK. Hanpsam TUCKY BU3Ha4Ya€ HANPSIMOK 3MIIIEHH i30TPONHOI TOYKM: Y3[0BX OCi Y —
y IOBrOXBUJIOBY 00J1aCTb, Y3[I0BX OCi X — y KOPOTKOXBUJIbOBY. KoediljienTn m'e3oontuyHoro epexry nimo
I€MOHCTPYIOTb CJIa0Ky CIIEKTPajbHY 3aJI€XKHICTb i HE3HAUHE 3MEHIIEHHS ITiCJIs JIETYBaHHS, 1110 BKa3ye Ha

i BUILIEHHS )KOPCTKOCTI KPUCTaJIA. AKYCTOOIITAYHA SIKiCThb JIETOBAHUX 3Pa3KiB JIE1I0 3pocTae. Po3paxyHOK
€JIEKTPOHHOI CTPYKTYPHU [10Ka3aB, 110 JOMIIIKYU YTBOPIOIOTh BY3bKi IiI30HU B 3a00POHEHi! 30Hi, 30iIbIIyI09U
a”izorporio. lle minTBepaKyeThCs OAATKOBUMMU ITiKaMU B CIIEKTPi fiesiekTpuyHoi PpyHKLii 0(0). Takum YNHOM,
nomimky Cu?oi Mn?o icTOTHO BIIJIMBAIOTh HAa ONTUYHI, TEPMiuHi Ta €/1eKTPOHHI BaacTuBOCTi 0-LiNHOSOmn, mo po6buTs ix

NEPCHEKTUBHUMMU 117151 GOTOHIKM Ta CEHCOPUKMU.

2. The dissertation is devoted to studying the effect of impurities on the optoelectronic properties of o-modified
lithium ammonium sulfate (LiNHoSOn, LAS) crystals. The main focus is on the changes in refractive characteristics
upon doping with copper (Cu?n) and manganese (Mn?0) ions. The aim of the study is to clarify the mechanisms of
impurity influence on optical parameters to develop materials with tailored properties. LAS crystals belong to the
ionic system of the MIMIIBXn type, where MI are monovalent ions, MII are divalent ions or complex groups, and BXo
are tetrahedral anions. The o-modification is formed under controlled growth conditions and exhibits a sequence of
phase transitions within the 283-461 K temperature range—from paraelectric to ferroelectric and subsequently to
ferroelastic phases. The refractive indices of doped crystals were studied in the 300-800 nm spectral range. It was
found that with increasing Cu?o and Mn?o concentration, the absolute values of refractive indices increase almost
linearly. The nature of dispersion remains unchanged, with the main contribution provided by the ultraviolet
oscillator. This enables precise tuning of optical properties. The introduction of impurities leads to a decrease in
the unit cell volume due to the substitution of Lin ions with smaller Cu?o or Mn?o ions. This substitution affects the
optical indicatrix, altering the nature of birefringence (An). As the temperature increases, the spectral dependence
of An becomes more pronounced, and the isotropic point shifts toward longer wavelengths. A new intermediate
phase was also identified. When uniaxial pressure is applied, the general temperature and spectral behavior of An
remains, but the derivatives change in magnitude. The direction of the applied pressure determines the direction
of the isotropic point shift: along the Y-axis it moves to longer wavelengths, and along the X-axis — to shorter
wavelengths. The piezo-optic coefficients nimno show weak spectral dependence and a slight decrease after doping,
indicating increased crystal rigidity. The acousto-optic quality of doped samples shows a slight improvement.
Electronic structure calculations revealed that impurities form narrow sub-bands within the band gap, increasing
anisotropy. This is confirmed by additional peaks in the dielectric function o(n) spectrum. Thus, Cu?o and Mn?no
impurities significantly affect the optical, thermal, and electronic properties of o-LiNHoSOn crystals, making them
promising for applications in photonics and sensor technologies.
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