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Pedepar:

1. Incepraniiina po60Ta NPUCBSIYEHA 3SICYBAHHIO €KCIIEPMMEHTAJILHO Ta TEOPETUYHO OTPUMAHUX TEPMOONTUYHUX i
€JIEKTPOHHUX [IAapaMETPIiB, a TAKOXK aHaJIi3y BILJIMBY HA HUX OJHOBICHAX MEXaHIYHUX HABAHTAKEHb y IINPOKOMY
TeMIIepaTypHOMY [lialla3oHi, 110 0XOoIIoe (PazoBuil epexin Kpucrasis cyabdary pydifio. Y podboTi CUHTE30BaHO
kpuctan Rb2S04, metonom nudpaxiii X-IpoMeHiB Ha IOPOIIKOBUX 3Pa3Kax JOCTiIKEHO IXHIO KpUCTANIYHY
CTPYKTYpPY Ta 305ICOBAHO, IO BOHU MAlOTh IPOCTOPOBY I'PYIly CUMETPIii Pnma 3 HacTynmHUMU yTOYHEHUMU
napameTpamu rpatku: a = 7,82079 (10) A, b = 5,97778 (7) A, ta ¢ = 10,44040 (13) A. [IposeneHo reomerpudny
ONTMMi3alil0 KPUCTAIIYHOI I'PATKU Ta [TI0KA3aHO, 110 30HHO-€HEPreTUYHY CTPYKTYPY KpUCTajla XapaKTePU3YIOTh

3a60POHEHOI0 30HOIO MTPSIMOTO THUILY 3i CJ1a6KOI0 AUCIepCiel0 eHepreTUYHMX PiBHIB, @ PO3PaXyHKOBE 3HAYEHHS



IIMPYHY 3a00pOHEHOI 30HU cTaHOBUTH Eg = 4,89 eB. [IpoBeieHO pO3paxyHOK CIIEKTPIB AieJeKTPUYHOI PYHKIL] i
M10Ka3aHo, 1110 BOHU BOJIOAIIOTh HE3HAYHOIO aHi30TPOIIi€l0 B HU3bKOEHEPreTUYHIN AisHIi CIIeKTpa 3 HE3HAYHUM
3pPOCTaHHSIM Yy 6iK 6i1bmKX eHepriil. EkcriepuMeHTalIbHO AOCIIIPKEHO CIIEKTPaIbHi 3aJ1€5KHOCTI I0Ka3HUKIB
3QJIOMJIEHHS Ni Ta JBONPOMEHE3aJI0MJIEHHS Ani. BUsBJIEHO 6/1M3bKICTh MOKA3HMKIB 3aJIOMJIEHHS NZ Ta Ny y
BUAMMIi IisIsSHLI CIIEKTPY, @ TAKOX iX epeTUH 3a AOBXUHU XBUJIi O = 495 HM Ta KIMHATHOI TemIiepaTrypu

(nz = ny = 1,51705), mo nifTBepIyKye TEOPETUYHI PO3PaxXyHKU. Y poOOTi AOCIiIKEeHO TeMIIepaTypHi 3MiHU JIiHITHOTO
posmupeHHs KpucTtainiB Rb2SO4 Ta BCTaHOBJIEHO, 1O 3 MiABUILEHHSIM TEMIIEPATypy BOHU 3pOCTalOTh. [IpoBeseHo
IudepeHLiaZTbHUN TEPMIYHUI aHAali3, OTPUMAaHO I€PUBAaTOrPamMy Ta TEPMOTrPABITOrpaMy KpUCTaiy cyiabdaTy
pyb6izito. 3a remnepartypu 923 K BusIBII€HO 4iTKy aHOMAaJIiIO, 110 BiAnosifae nosoxeHHo Touky OI1, sxuit mae
eHJloTepMiuHMI xapakTep. B iHTepBasi Temneparyp 625-738 K BUsIB/I€HO BTpaTy Macu 3pa3Ka, 110 3yMOBJIEHO
TepMiYHUM po3manoM ioHiB OH3+, a Takox emiciero mosiekyn H2 i O2. BcTaHOBIIEHO, 10 IIOKa3HMKU 3aJIOMJIEHHS Ni
KpucraniB Rb2SO4 maiike JiHITHO 3MEHILIYIOTbCS 3 MiIBULIEHHSIM TEMIIEPATypH; OTPUMAHO T€MIIepaTypHi
3aJIEXKHOCTI CIOHTaHHUX 3MiH NTOKa3HUKIB 3as1o0MyeHHs (T), xapakTep OBeiHKU SIKUX € MOJiOHUMU 10
€KCIIEPMMEHTAJIbHO OTPUMAaHOi 3aJ1e>KHOCTI cioHTaHHOi Aedopmatiii (T). Ha ocHOBI ekcriepruMeHTaIbHO OTPUMAHKUX
3anexxnocre ni(T) onineno kputnuHuii ingekc 3mid (T) (o = 0,21), 3HaYEHHS SIKOTO Y3TOIXKY€EThCS 3
TepMOJMHaMiyHOIO Teopieto Jlannay 171t Ga3oBux nepexomis. Y poboTi BUSBIIEHO, 1O 3i 3HIDKEHHSIM TeMIIepaTypu
Ani kpuctany Rb2SO4 B Y-HanpsMKy 3MEHIIYETbCS Tak, 0 3a Temnepatypu T = 85 K i JOBXUHU CBITI0BOi XBUJI

o = 500 HM BesiMYMHA ony = 0, O CBiAYMUTH PO iCHYBaHHS ONTUYHOI i30TPONHOI TOYKU. [Ipy TOMY MMOKa3HUKU
3QJIOMJIEHHS NZ i NX € PIBHUMU MiX c00010 (Nz = nx). JJOCJ/IiZIPKEHO BIJIMB OJHOBICHOTO CTUCKAHHSI y3/I0BX Pi3HUX
KpucTanodisnyHuX ocell Ha TeMIlepaTypHi Ta criekTpasbHi 3anexxHocTi ony (T, 0) kpucrany Rb2SO4 i BusiBneHo ixHio
3HAYHY YyTJIUBICTb. BUSIBIIEHO, 110 KPUCTAJ BOJIOZi€ HE3HAYHOIO HOPMAaJbHOMO fgucnepciero d(Anx)/do < 0; ofHOBICHI
CTMCKaHHS 0M He 3MiHIOIOTb XapaKTep, a JIMIIe BeJIMYVMHY Haxuly KpUBUX Ani(o). BussieHo, o ogHOBiCHI
HaBaHTaKe€HHS 3MIIyIOTh I10JIOXKEHHSI OIITUYHOI i30TPOIHOI TOYKH SIK B KOPOTKOXBUJIbOBY (0Z ) TaK i B
IIOBrOXBUJIbOBY JiJISIHKU CIIEKTPY (Oy). Ha ocHoOBI 3anexxnocrei ony (T, o, 0) oLiiHeHO 3MiHM KOMOiHOBaHUX
I1'€300NTUYHUX KOedillieHTiB KPUCTAJIiB i BUSIBJIEHO, 1110 BOHU BOJIOAiI0Th HE3HAYHOIO TUCIEPCIIHOIO 3a/IEXKHICTIO,
IIpY LIbOMY XapakTep JucIepcii Biinosifae gucnepcii nokasHukis 3anomsneHHs dni/do < 0. BctaHOB/IEHO, 10
me3okoeil[ieHTH i B OKOJIi ONTUYHO] i30TPOITHOI TOUKU 3a JOBXUHU CBIiTJIOBOI XBUJIi 0 = 495 HM € PiBHUMU MiK
€00010, 1110 CBiAYUTh NIPO MiJIBUILIEHHS CUMETPIii TEH30pa II'€300NTUYHUX KoedillieHTiB. BuMipsiHO cniekTpu
II3epKaJIbHOTO BinouBaHHS KpucTtana Rb2SO4 B indpavepBoHilt ginsHui cnekrpa 20 - 1500 cm-1 3a KiMHaTHOI
TE€MIIEPATYPH 3 BUKOPUCTAHHAM [YU-CIIeKTPOCKOMii Ta CMUHXPOTPOHHOIO BUIIPOMIiHIOBaHHS. OTPUMMaHa KOMIIJIEKCHA
nienexkrpruyHa ¢yHkuis 0(o-1). [IpoBeneHo TeopeTUYHI po3paxyHKU HA OCHOBI Teopii PyHKIiOHaNIy I'YCTUHY KpUCTasa
Rb2S0O4 B nianazoHi eHepriil GOHOHHUX 30YIKEHb. 3HANEHO MOJIOKEHHS MAaKCUMYMIB JieseKTpuyHoi QyHKLii 0(o-1),
sIKi 10Ope Y3roIpKyI0ThCS 3 BiJJOBIIHUMYU €KCIIEPUMEHTAIbHUMU. Y POOOTI pO3pax0BaHO NPYKHOONTUYHI
KoedilieHTH, MBUIKICTb IIOMMPEHHS [103[I0BXHbOI aKyCTUYHOI XBUJIi, i Ha iX OCHOBI OL[iHEHO aKyCTOONTUYHY
eeKTUBHICTb KpUCTaa cyibdaTy pybinito. BussieHno, mo KoedilieHT aKkyCTOOIITUYHOI SIKOCTi 32 aOCOJIIOTHOIO
BEJIMYMHOIO € CIiBMiIpHUM 3 BiATIOBiAHUMU KoeillieHTaMM /1151 BiTOMUX aKyCTOONITUYHUX MaTepiaiB.
3anpornoHOBaHO BUKOPUCTOBYBAaTH KpUCTanu CyibdaTy py06inito 11 akyCTOONTUIHOI MOAYJISL] CBiT/Ia B

yIbTPadiosneTOBOMY CIIEKTPaJIbHOMY Jiala3oHi.

2. The thesis is devoted to the elucidation of thermo-optical and electronic parameters obtained experimentally
and theoretically, as well as to the analysis of the effect of uniaxial mechanical loads on them in a wide
temperature range covering the phase transition of rubidium sulfate crystals. In this work, Rb2SO4 crystal was
synthesized, their crystal structure was investigated by X-ray diffraction on powder samples, and it was found that
they are characterized by the Pnma symmetry group with the following refined lattice parameters: a = 7.82079 (10)
A, b =5.97778 (7) A, and ¢ = 10.44040 (13) A. The geometric optimization of the lattice was performed, and it was
shown that the band-energy structure of the crystal is characterized by a direct-type band gap with a weak
dispersion of energy levels, and the calculated value of the band gap width is Eg = 4.89 eV. The spectra of the
dielectric function were calculated and shown to have a slight anisotropy in the low-energy region of the spectrum
with a slight increase towards higher energies. The spectral dependences of the refractive indices ni and



birefringence Ani have been experimentally investigated. The proximity of the refractive indices nz and ny in the
visible region of the spectrum and their intersection at a wavelength of o = 495 nm and room temperature

(nz = ny = 1,51705), which confirms theoretical calculations, was found. The thesis investigates the temperature
changes in the linear expansion of Rb2SO4 crystals and establishes that they increase with increasing temperature.
A differential thermal analysis was performed, and a derivatogram and thermogravitogram of a rubidium sulfate
crystal were obtained. At a temperature of 923 K, a clear anomaly corresponding to the position of the PT point,
which is endothermic in nature, was found. In the temperature range of 625-738 °K, a mass loss of the sample was
detected, which is due to the thermal decomposition of OH3+ ions, as well as the emission of H2 and O2 molecules.
It has been found that the refractive indices ni of Rb2SO4 crystals decrease almost linearly with increasing
temperature; the temperature dependences of spontaneous changes in the refractive indices (T) have been
obtained, the behavior of which is similar to the experimentally obtained dependence of the spontaneous strain

(T). Based on the experimentally obtained dependences ni(T), the critical change index (T) (o = 0.21) was estimated,
the value of which is consistent with the Landau thermodynamic theory for phase transitions. It was found that
with a decrease in temperature, Ani of the Rb2SO4 crystal in the Y-direction decreases so that at a temperature of
T = 85 K and a light wavelength of o = 500 nm, the value ony = 0, indicating the existence of an optical isotropic point.
In this case, the refractive indices nz and nx are equal to each other (nz = nx). The effect of uniaxial compression
along different crystallographic axes on the temperature and spectral dependences ony (T, o) of the Rb2SO4 crystal
has been studied, and their significant sensitivity has been revealed. It was found that the crystal has an
insignificant normal dispersion d(Anx)/do < O; uniaxial compressions om do not change the character, but only the
slope of the curves Ani(a). Uniaxial loads were found to shift the position of the optical isotropic point in both the
short-wave (oz) and the long-wave regions of the spectrum (oy). Based on the dependences ony (T, o, o), the changes in
the combined piezooptic coefficients of crystals are estimated and found to have a slight dispersion dependence,
with the nature of the dispersion corresponding to the dispersion of refractive indices dni/do < 0. It is found that
the piezooptic coefficients and in the vicinity of the optical isotropic point at the light wavelength of o = 495 nm are
equal to each other, which indicates an increase in the symmetry of the piezooptic coefficient tensor. The specular
reflection spectra of the Rb2SO4 crystal in the infrared region of the spectrum 20 - 1500 cm-1 at room
temperature have been measured using infrared spectroscopy and synchrotron radiation. The complex dielectric
function o(o-1) is obtained. Theoretical calculations of the Rb2SO4 crystal in the range of phonon excitation energies
have been performed based on the density functional theory. The positions of the maxima of the dielectric

function o(o-1) are found to be in good agreement with the corresponding experimental ones. In this work, the
elastic-optical coefficients and the propagation velocity of a longitudinal acoustic wave were calculated, and the
acousto-optical efficiency of a rubidium sulfate crystal was evaluated on their basis. It was found that the acousto-
optical quality coefficient in absolute value is comparable to that of known acousto-optical materials. It is

proposed to use rubidium sulfate crystals for acousto-optical light modulation in the ultraviolet spectral range.
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