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Pedepar:

1. Inceprauiiina po60Ta IpUCBSIYEHA 3'ICYBaHHIO TEOPETUYHO Ta €KCIIEPUMEHTAIbHO OTPUMAHUX ONTUYHUX i
€JIEKTPOHHUX [1apaMETPIiB, a TAKOX aHaJli3y XxapakTrepy (a30BUX IEPEXOMIB 3 IapaeeKTPUYHOI B HECYMIpHY Ta 3
HeCyMipHOi B CETHETOEJIEKTPUYHY (a3 KpUCTasiB (propbepuaTy aMoHilo. BcTaHOBIEHO, IO 5K B
CerHeTOeJIeKTPUYHil, TaK i B HapaesieKTprU4Hii (azi JHO 30HU IIPOBiIIHOCTI yTBOPIOIOTh S-CTaHU Oepuilito, a
BEPUIVHY 30HU NIPOBiAHOCTI — P-CTaHU PTOPY; AHO 30HU IIPOBiIIHOCTI Ta BeplIMHA 30HU BJIEHTHOCTI B 000X (pazax
3HAXOMSTbCS B LLEHTPi 30HM bpimoeHa; if, BIVIMBOM OLHOBICHOTO THUCKY B [U-CIeKTpax BiOMBaHHS 3HAYHUX
3MillleHb 3a3HAIOTH JINLIE CMYTY, SIKi BiJIIIOBiAAI0OTh KOJIMBAaHHIM TeTpaenpis BeF4; B kpucrtanax ¢propbepunary
KBa3ii30TPOIIHI TOYKYU iCHYIOTb SIK B CETHETOEJIEKTPUYHIH, TaK i B napaesieKTpuyHil ¢asi, ixHi TeMmreparypHi
IIOJIOKEHHS CJIa0KO 3aj1€XKaTh Bifl JOBXUHM XBUJIi; IOKa3HUKU 3aJI0MJIEHHS Ta IBOIIPOMEHE3aIOMJIEHHS
MIOBOZSITHCSI QHOMAJIbHO JIMLIE [IPY NePexo/ii 3 NapaeJeKTPUYHOI B HeCHiBMipHY (asy; aHOMaJisl B TeMIepaTypHii

IOBeJiHIIi JiesIleKTpUYHOI TPOHUKHOCTI iCHY€ TiZIbKY IIPU [1epeXo/ii 3 HECIIiBMIpHOI B cerHeToesIeKTpuyHy $asy; 3a



BEJIMYMHOIO HANGINIbIINX IT€300NTUYHUX Koe]illieHTiB KprucTanu GTopdbepusnaTy BapTo BilHECTHU [0 KPALIUX
aKyCTOOIITUYHUX MaTepiamiB 1 yabTpadiosneToBoi obsacti. [IpoeMOHCTPOBaHO, 1110 HalKpallle [10BeiHKY
IieJIeKTpUYHOI TPOHUKHOCTI B HecHiBMipHii ¢§asi i B obs1acTi (pa3zoBoro rnepexony 3 HecliBMipHOi B
CErHeTOeJIEKTpUYHY (asy onucye mopeb Jleanwoka-CanHikoBa. lle peasi3oBaHO BUKOHAHHSM IOJIOBHUX 3aBJaHb
IycepTaliiiHOI po60TH: CUHTE3yBaHHS KpUCTaJiB (pTopbepuiaTy aMoHilo; 06paXyHOK 30HHO-€HEPTreTU4YHOI
CTPYKTYpH, IIOBHOI Ta NapliiajbHOi I'YCTUH CTaHiB, ONTUYHUX BJIACTUBOCTEN KPUCTAJiB PTOpOEpUIaTy aMOHiI0 B
napaesieKTPUYHIl Ta CerHeToeNIeKTPUYHIN ¢a3ax 3a JOMNOMOro0 Teopii PyHKIiOHANY T'YCTUHU; BUMIPIOBAaHHS
CIIEKTPAJIbHOI IOBEiHKY [I3€PKAJIbHOTO BiOMBAaHHS B iHQPa4YepBOHIl AiJISHIII CIIEKTPY [JIsSI MEXaHIYHO BiJIbHOTO Ta
OJIHOBiCHO 3aTHCHYTOr0 Kprcrtasa Gropbepusiary aMoHilo; IpOBeJeHHs allpOKCUMallil JaHUX OO0 JieJeKTPUIHOi
IIPOHUKHOCTI 1106113y (a30BUX IEPEXOLIB y KpUcTaiax (pTopoepusaTy aMoHilo 3a JOIIOMOIOI0 iCHYI0UUX MOJieJel,
Ki OIIUCYIOTh TEPMOAMHAMIUHY [TOBEIiHKY KPUCTaJIiB (PTOPOEpUIIaTy aMOHiI0; 3'9CYyBaHHS XapaKTePy OBEiHKU

IieseKTpUYHOI IPOHMKHOCTI B 0671aCTi ()a30BUX MEPEXOiB Y paMKax iCHyI0uMX (PeHOMEHOJIOTIYHUX MOZETIEH.

2. The thesis is devoted to the elucidation of theoretically and experimentally obtained optical and electronic
parameters, as well as the analysis of the nature of phase transitions from the paraelectric to the incommensurable
and from the incommensurable to the ferroelectric phase of ammonium fluoroberyllate crystals. It was established
that both in the ferroelectric and in the paraelectric phase, the bottom of the conduction zone is formed by the s-
states of beryllium, and the top of the conduction zone by the p-states of fluorine; the bottom of the conduction
band and the top of the valence band in both phases are in the center of the Brillouin zone; under the influence of
uniaxial pressure, only the bands corresponding to the vibrations of the BeF4 tetrahedra undergo significant shifts
in the IR reflection spectra; in fluoroberyllate crystals, quasi-isotropic points exist both in the ferroelectric and in
the paraelectric phase, their temperature positions weakly depend on the wavelength; indices of refraction and
birefringence behave abnormally only at the transition from the paraelectric to the incommensurate phase; an
anomaly in the temperature behavior of the dielectric constant exists only at the transition from the
incommensurate to the ferroelectric phase; by the value of the largest piezo-optic coefficients, fluoroberyllate
crystals should be considered among the best acousto-optic materials for the ultraviolet region. It has been
demonstrated that the Levanyuk-Sannikov model best describes the behavior of the dielectric constant in the
incommensurate phase and in the region of the phase transition from the incommensurate to the ferroelectric
phase. This was realized by fulfilling the main tasks of the thesis: synthesizing ammonium fluoroberyllate crystals;
calculation of the band structure, full and partial densities of states, optical properties of ammonium
fluoroberyllate crystals in the paraelectric and ferroelectric phases using density functional theory; measurement
of spectral behavior of specular reflection in the infrared region of the spectrum for a mechanically free and
uniaxially clamped ammonium fluoroberyllate crystal; approximation of data on dielectric constant near phase
transitions in ammonium fluoroberyllate crystals using existing models that describe the thermodynamic behavior
of ammonium fluoroberyllate crystals; elucidation of the behavior of the dielectric constant in the area of phase
transitions within the existing phenomenological models.
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