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Huceprarifina podoTa npucBsiYeHa 3’ ICYBaHHIO TEOPETUYHO Ta EKCIIEPUMEH-
TaJbHO OTPUMAHUX ONTUYHUX 1 €JIEKTPOHHUX MapaMeTpiB, a TAKOXK aHAJII3y XapaKTe-
py (pa3oBUX MepexoiB 3 NapaeJeKTPUUHOT B HECYMIPHY Ta 3 HECYMIpPHOi B CETHETO-
eJeKTpUUHY (pa3u KpucTajiB (propOepuIaTy aMoHilo.

Bax1MBUM HanpsIMKOM BUPIIIEHHS 3aB/IaHb CYyYaCHOT NMPUKJIAIHOT (Pi3UKHU Ta
MaTepiajo3HABCTBA € MOIIYK Ta AOCJII)KEHHSI MaTepialiB, sKi BOJOAIIOTh BUCOKUMMU
MEXaHIYHOI0 MIIHICTIO, TEPMIYHOIO CTIHKICTIO, ONTUYHOIO MTPOMYCKHOIO 3/IaTHICTIO,
KpalllMMU TEXHOJIOTTYHUMHM Ta €KCIUTyaTallliHUMK NapaMeTpaMu, a TaKOX JEeIIeBU-
3HOK OTPUMAaHHS. 3HAUHMH IJIACT y MaTepiajO3HABCTBI 3ailMaloTh [1€JIEKTPHUYHI
KpUCTIM. BOHM € OJHMMM 3 BaXJIMBUX KOHCTPYKLIMHMX MarepialliB y Cy4YacHIi
TEXHilll, sIKi IIMPOKO BUKOPUCTOBYIOTh B ONTOEJIEKTPOHIIll, (POTOHII, KPUCTAIOO-
NITAYHIA CEHCOPUIIl, a TaKOX I aKyCTOONTUYHOT MOAYJSIIi yabTpadioneToBoro
BUMNPOMiHIOBaHHS. O0JacTh 1X BUKOPUCTAHHS MOCTIHHO PO3IIUPIOETHCS 3AJIEKHO Bij
yMoB ekciutyatanii. [Ipo6siemu, 1110 npu 1boMy BUHUKAIOTh, BUMAraloTh MPOTHO3Y-
BaHHSI MMOBE/IIHKM Ta BJIACTUBOCTEN KOHCTPYKTUBHMX MaTepialiB B €KCTPEeMaIbHUX
yMoBax, Mmoaudikalii pi3uUHMX BIACTUBOCTEH a00 3K CTBOPEHHsI HOBUX MaTepiaiB i3
cneuupiyHUMM XapakTepucTukamMu. [ HanpsamuieHoi Moaudikanii BIacTUBOCTEN

HEOOXiTHO IIMOOKE PO3yMiHHS MPOIIECiB BIVIMBY 1MX (paKTOPIB HA PEUYOBUHY.



MerTolo 1ucepTailiitHoi poO0TH € 3’ AICyBaHH S IPUPOIU 3MiH ONTUKO-EJIEKTPOHHUX
NapameTpiB, EKCIIEPUMEHTAIbHO BU3HAYEHUX Ta TEOPETUYHO PO3PaxOBAHUX, KPH-
cTaniB propOepusaTy amoHilo B 00JacTi (ha30BUX MEPEXOAiB 3 MapaeIeKTPUUHOI B
HECYMIPHY Ta 3 HECYMIPHOI B CETHETOEJIEKTPUYHY (pa3u.

OO0’ €KT 10CIIiIKEHHS] — MOHOKpHUCTaIU (pTopdepuiaTy aMoHiio.

[IpeameT KociiJKeHHS] — 30HHO-€HEPreTUYHA CTPYKTYypa, TEMIIEpaTypHa MO-
BeJIIHKA JIEJEKTPUYHOI MPOHUKHOCTI, TOKA3HUKIB 3aJIOMJIEHHS Ta JBONPOMEHE3a-
JIOMJIEHHSI, 30KpeMa B 001acTi pa30BuX nepexofis, [Y-cnekTpu BigOMBaHHS MeXaHi-
YHO BUJIBHOTO Ta 3aTHUCHYTOTO KpUcTasiiB ¢pTopOepuIaTy aMOHilo.

Kpucranu ¢propbepuiaTy aMoHii0 — 11€ KJIACHYHI MPEACTAaBHUKM CIIOJIYK KJa-
cy AsBX, (me A — K, Li, NHy, B — S, Zn, Be, X — O, Cl, F). 3a kimMHaTHOi
temriepatypu Kpuctail PBA € mapaenekTpuyHUM, MPOTE 32 HU3BKUX TEMIIEPATyp
(amxue 175 K) BiH cTae HeBJIacCHUM cerHeToesieKTpukom. [lepexia 3 mapaenekTpu-
YHOI B CETHETOCJIEKTPUUHY (pa3y BiOyBa€eThCS Uepes3 MPOMiKHY HeCyMipHY ha3y.

VY po6oti cunTe3oBano kpuctan (NHy)oBeF, misxom noBiJIbHOrO BUITAPOBY-
BaHHS.

VYrepiie po3paxoBaHO 30HHY CTPYKTYpY 3a JOIOMOroOI0 Teopii (PyHKIIOHA-
JIy TYCTUHHU JJ1s1 BACOKOTEMITEPATYPHOI MapaesIeKTPUYHOT Ta HU3bKOTEMIIepaTy pHOi
CErHeTOEJIEKTPUYHOI (pa3. Takok po3paxoBaHiI I'yCTMHA CTaHIB Ta MapUiaJbHI Ty-
CTUHU CTaHiB. 3’ SICOBAHO, IO MIUPUHA 3a00pPOHEHOI 30HU B MapaesieKTpUyYHii asi
cTaHoBUTH 6.39 eB, a B cerneroesniekTpuuHiii pazi — 6.79 eB. [HIIMX 3HaYHUX Bij-
MIHHOCTEH MiK 30HHO-€HEPreTUYHUMU CTPYKTYpaMu B pi13HUX (pa3ax He 3HANJEHO.
B 060x ¢pazax BepIivHa 30HU BaJIEHTHOCTI Ta JHO 30HU MPOBITHOCTI 3HAXOIATHCS
B IIEHTPi 30HU BpimoeHa, 1o BKa3ye Ha Te, o Kpuctaa propodepusaTy aMOHiI0 —
MPsSIMO30HHMIA JIEJIEKTPUK. 3’ COBAHO, 110 SIK B CETHETOEJEKTPUYHINA (asi, Tak 1 B
napaesjieKTpuy4Hiil pa3i BEpIIMHY 30HM BaJEHTHOCTI YTBOPIOIOTh P-CTaHU (PTOPY, a
JHO 30HU NPOBITHOCTI — S-CTaHU Oepuitiio. BucioBieHo npunyieHHs, Mo Kpai mno-

IJIMHAHHS YTBOPEHO MepexoaMu 3 p-CTaHiB (pTOpy Ha S-CTaHU OEpUIIiIo, OTXKE, Kpai



MOIJIMHAHHS MOXHA TOB’ A3aTU 3 €JIEKTPOHHUMHU MEPEHOCOM BCEpPEUHI TeTpaeapiB
BeF,. Takox po3paxoBaHi AifiCHA Ta ysIBHA CKJIAJOBI A1€J€KTPUYHOI TPOHUKHOCTI,
IJISL TIapaesIeKTPUYHOI (pa3u, CIeKTpasbHA MOBEIIHKA MOKa3HUKA 3aJIOMJIEHHS, 3a-
psan MijlikeHa Ta 3acesIeHOCTi 3B’ SI3KiB, €JJaCTU4HI BJacTUBOCTI. [lificHa Ta ysiBHa
CKJIaJIOB1 A1€JIEKTPUYHOI MPOHUKHOCTI B Pi3HUX (pa3ax TaKOXK BIAPIZHAIOTHCS HE3HA-
YHO, 30KpeMa, B 000X BUMAJKax HU3bKOECHEpPreTMuyHa yacTuHa crektpy (1o 10 eB)
BUSBIISIE CJIAOKY IUCHEpCilo, TOMI sK Ha NMpoMikky eHepriii mik 10 eB ta 20 eB
AUCHEpCis TOBOJI CYTTEBA. 3a JOMOMOIOK PO3paxyHKiB 3apsaniB MijlikeHa Ta 3a-
CEJIEHOCTI 3B’SI3KIB ISl MapaesieKTpU4YHOI (pa3u MOKA3aHO, IO 3B’ SI3KU BCEpeIHHI
terpaeapiB NHy ta BeF, € kOBaJIeHTHUMU 3 4aCTKOBUM CTYIIEHEM 10HHOCTI. 3B’ 130K
Mix (hTOpoM 1 OepritieM Mae OLTbIIY 10HHICTbD, HiK 3B’ I30K MiX HITPOT€HOM i rigpo-
IEHOM, IO JIOAATKOBO IATBEPAKYETHCA PO3PAXOBAHUM PO3MOAITIOM €JIEKTPOHHOI
I'YCTUHU TA aHAII30M €JICKTPOHEraTUBHOCTI.

VYnepiiie BUMIPSHO CIIEKTPaJIbHY 3JIEXKHICTh J3epKajibHOrO BigouBaHHs PBA
y mmpokomy iHgpauepBoHoMy ianazoHi (Big 700 mo 3000 cm 1) mia MexaHiuHO
BUILHOTO KPUCTAJTy, & TAKOXK JIJI1 OJHOBICHO 3aTUCHYTOI'O KpUCTally. 3’ ICOBAHO, 1110
TIJIbKA HU3bKOEHEPIeTUYHA YaCTUHA CIEKTPY, sIKa BIAINOBIJAE€ KOJIVMBAHHAM TETpae-
apiB BeF,, uyTimBa 10 npukJagaHHs TUCKIB, TOAl SIK BUCOKOGHEpPreTMYHA YaCTUHA
CHIEKTPY, sIKa Bi/INOB1/1a€ KOJUBaHHSM TeTpaeapiB NH,, 10 npukiagaHHs TUCKIB Maii-
K€ HE YyTJIMBA.

[IpoBeIeHO HENHIHY alPOKCUMAII0 A1EJEKTPUYHOI MPOHUKHOCTI KPUCTAIIB
®DbA Bigomumu MojesisiMu (3akoH K’ opi—Beiica, y3araibHenuit 3akoH K’ opi—Beiica,
Mojesb JIeBanoka—CaHHikoBa, Moaesb [IpenoBieka—J/IeBctika—Puiiniva). 3a 101o-
MOT'OI0 HU3KU CTAaTUCTUYHHUX TECTIB allpOKCUMAaIlii MOKa3aHo, 1o Mojiesib JIeBaHoka—
CannikoBa Halfikpaille OMKMCY€ eKCIepUMeHTasIbHI JaHi 00 1ieJIeKTPUYHOT IPOHU-
KHOCTi. 711 mepeBipky TOYHOCTI OTPUMAHUX MapaMeTpiB allpoOKCUMaIlli Ta OI[IHKU
IHTEpBaJIiB YIIEBHEHOCTI NPOBeieHO mnpoiieaypy Oyrcrpeminry 3 2000 CUHTETUYHUX

natacetiB. L1i pe3yibTaTi MOXKHa BBAXKaTH J10BOJII HEOUIKYBAHUMHU, OCK1JIbKY MOAEIb



[Tpenosmieka—JleBcTika—®Pijiniya BUXOAUTH 3 OiJIbIII TOYHOTO PO3B’SI3aHHS TEPMO-
AVUHAMIYHOTO (PYHKUIOHATY, SIKHA OMKMCYE TEPMOAVUHAMIYHY MOBEAIHKY KPHUCTAJIB
¢propbepunary amoHio, i came BoHa Oyina (hpaBOPUTOM Ha MOYATKY JOCIIIKEHHS.

AHaji3 TepMOAMHAMIYHUX MOTEHLIANIB Ta PO3B’ A3KIB piBHAHb Jlarpanxka-
Eiinepa, siki Oynu 31ificHeH1 B paMmkax mojeneii Jleanioka—CannikoBa Ta [IpenoBieka—
JleBctika—®uiiniva, BKa3zye Ha Te, o Moaesb JIeBaHioka—CaHHIKOBA Kpalle ONUCYe
AaHl MO0 AieJeKTPUYHOI MPOHUKHOCTI, OCKIJIbKM BUXOJUTh 3 HaOJMkKEeHHs cjab-
KOi aH130TpoIIii, sIKke JO3BOJISIE BPAaXOBYBATH SIK aHI30TPOIII0 aMIUTITyqU MapaMeTpa
MOPAAKY, TaK 1 aHI30Tpori ¢da3u napamerpa nopAaaky. ¥ moxein IIpenosmexka—
JleBcTika—Piiniya BUKOPUCTAHO HAOJIMKEHHS TTOCTIMHOT aMIUTI Ty, SIKe HE Bpaxo-
BYE aHI30TPOIII0 aMIUTITYIA NTapaMeTpa MOPSJIKY, KA y BUNAAKY KPUCTAIB (prop-
OepuiaTy aMOHiIO /1a€ 3HAYHUN BHECOK Y KPUTUYHY CKJIAZIOBY Ji€IEKTPUYHOI Mpo-
HUKHOCTI 111 4acC NMEPEXOY 3 HECYMIPHOT B CETHETOEJEKTPUYHY (ha3H.

JlociI)KEHO TEMITEpATYpPHI 3aJI€KHOCTI MOKA3HUKIB 3AJIOMJIEHHS Ta JIBOIMPO-
MEHE3JIOMJIEHHSI B IIMPOKOMY Aiana3oHi temnepatyp. [[iATBepaxeHO ICHyBaHHS
130TponHKUX TOYOK 32 Temreparyp 87 K ta 312 K. ¥ nux Toukax 3HMKa€ aHI30TPOMis
B3/IOBK KpUCTAJOrpapiyHuX HaANpsAIMKIB X Ta Z 1 KPUCTAJ CTA€ ONTUYHO OJIHOBI-
cHuM. [TokazaHo, 1110 TPUITYIIEHHS TTPO JHIAHY TeMIlepaTypHYy MOBEAIHKY MOKa3HU-
KiB 3aJIOMJICHHS B mapadasi, MaTUMe MICII€ TIJIbKW 3a YMOBHU PO3IJISIY HEBEJIUKUX
IIPOMIKKIB TEMIIEPATYP, TOMI SIK y IIMPOKOMY Alara3oHi TEMIEPATYpP MOBEIIHKY IO-
Ka3HUKIB 3aJJOMJIEHHSI HE MOKHA BBAKATH JIIHIAHOIO.

JlocikeHo TeMnepaTypHi 3aJIeKHOCTI PUPOCTIB ABONPOMEHE3IOMJIEHHS B
obmacti Temnepatyp noosmsy ¢aszoBoro nepexoay. [lokazano, mo B Temmneparyp-
Hill MOBEJiHII ABONPOMEHE3ATOMJIEHHS aHOMAaJIisl ICHYE TiJIbKU TiJ] Yyac Mepexoy
3 MapaesIeKTPUYHOI B HECyMipHY (pa3u. 3a JOMOMOIOI0 TeMIepaTypPHUX MOX1AHUX
BU3HAYEHO TEMIIEPATypy MEPEXOoAy 3 MapaejeKTpPUYHOi B HECYMipHY (a3, 1 BOHA
cranoBuTh prOm3Ho 181.3 K. Takox Bu3HaueHo uuciio [ iH30ypra, ke AOpiBHIOE

2.5 x 10°. Le o3Hauae, mo (yKTyalii I0YMHAIOTL NEPEBAKATH 3a BiACTaHI MEHIIE



0.5 K no ¢azoBoro nepexoay. 3a JONOMOTrOI0 JaHUX 11010 JBOIIPOMEHE3ATOMIICHHS
BU3HAYEHO 3HAYCHHS KPUTUYHOI eKcroHeHTH 3 == (.50. Ile cBiguuTh npo Te, 110 da-
30BUI Mepexij 3 napaejeKTpUYHOi B HecyMipHY a3y B Kpuctaiax (propOepanuTy
aAMOHII0 HalIMOBIpPHIIIIE ONMUCYETHCS TEOPIEI cepeIHbOro nois Jlangay, OCKUJIbKY B
XY-Mopen, Ky 3a3BU4Yail 3aCTOCOBYIOTh JJIs1 ONIUCY NEPEXO/IB 3 MapaeaeKTPUIHOI
B HECyMipHY a3y, 115l BeJInuuHa fopiBHIoe 3 ~ 0.35.

3a 10noMorow iHTep(EepOMETPUYHOTO METOAY BU3HAYEHO YC1 KOMIIOHEHTHU
TeH30pa aOCOJIOTHUX T’ €300NTUYHUX KOHCTAHT, a TAKOXK (POTONPYKHUX KoedillieH-
TiB KprcTaJliB propOepmiaTy aMoHio. BcTaHOBIIGHO, 1110 32 BEJIMYMHOIO HAMO1THIITIX
I’ €300NTUYHUX KOHCTAHT (Mik 8.86 Ta 13.47 bp) 111 KprcTaM ¢JiiJl BBaKATH OJTHUMHU
3 HalKpamux (poTONpyKHUX MaTepiasiB.

K11040Bi cj10Ba: KpUcTaliuyHa CTPYKTYpa, 30HHO-€HepreTuyHa CTPyKTypa, Te-
opisl (pyHKIIOHATY T'YCTUHU, 1H(PPAYEPBOHUIA CIIEKTP, MOKA3HUK I3€PKaIbHOIO Bij-
OouBaHHs, (ha30Bi MepeXxoar, i30TPOIHA TOUKA, CETHETOCJIEKTPUKH, HeCyMipHa (a3a,
NOKA3HUKM 3aJIOMJICHHS, ONITUYHE JBONPOMEHE3aJOMIICHHS, J1€JIEKTPUYHA ITPOHU-

KHICTb, CIIEKTPH BiJIOMBaHHS.



ABSTRACT

Horon B. I. Optical and electronic parameters of ammonium fluoroberyllate
crystals. — Qualifying scientific work on manuscript rights.

Dissertation for obtaining the degree of the Doctor of Philosophy in specialty
105 "Applied Physics and Nanomaterials". — Ivan Franko Lviv National University,
Lviv, 2024.

The dissertation is devoted to the elucidation of theoretically and experimen-
tally obtained optical and electronic parameters, as well as the analysis of the nature of
phase transitions from paraelectric to incommensurable and from incommensurable
to ferroelectric phases of ammonium fluoroberyllate crystals.

An important direction in solving the problems of modern applied physics and
materials science is the search and research of materials that have high mechanical
strength, thermal stability, optical bandwidth, better technological and operational
parameters, as well as low cost of production. Dielectric crystals occupy a significant
layer in materials science. They are one of the important structural materials in mod-
ern technology, which are widely used in optoelectronics, photonics, crystal-optical
sensors, as well as for acousto-optical modulation of ultraviolet radiation. The scope
of their use is constantly expanding depending on the operating conditions. The prob-
lems that arise in this case require predicting the behavior and properties of structural
materials in extreme conditions, modifying physical properties, or creating new ma-
terials with specific characteristics. For directed modification of properties, a deep
understanding of the processes of influence of these factors on the substance is nec-
essary.

The purpose of the dissertation is to clarify the nature of the changes in optical-



electronic parameters, experimentally determined and theoretically calculated, of am-
monium fluoroberyllate crystals in the area of phase transitions from paraelectric to
incommensurable and from incommensurable to ferroelectric phases.

A research object is single crystals of ammonium fluoroberyllate.

Ammonium fluoroberyllate crystals are canonical representatives of compounds
of the A;BX, group (where A — K, Li, NHy, B— S, Zn, Be, X — O, Cl, F). At room
temperature, the ammonium fluoroberyllate crystal is paraelectric, but at low temper-
atures (below 175 K) it becomes an improper ferroelectric. The transition from the
paraelectric to the ferroelectric phase occurs through an intermediate incommensu-
rate phase.

In the work, a (NH,4)oBeF, crystal was synthesized by means of slow evapora-
tion.

For the first time, the band structure was calculated using the density functional
theory for high-temperature paraelectric and low-temperature ferroelectric phases.
The density of states and partial densities of states were also calculated. It was found
that the width of the band gap in the paraelectric phase is 6.39 eV, and in the ferro-
electric phase — 6.79 eV. No other significant differences between the band-energy
structures in different phases were found. In both phases, the top of the valence band
and the bottom of the conduction band are in the center of the Brillouin zone, indi-
cating that the ammonium fluoroberyllate crystal is a direct-band dielectric. It was
found that both in the ferroelectric phase and in the paraelectric phase, the top of the
valence zone is formed by p-states of fluorine, and the bottom of the conduction zone
is s-states of beryllium. It is assumed that the fundamental absorption edge is formed
by transitions from the p-states of fluorine to the s-states of beryllium, therefore, the
absorption edge can be associated with electron transfer inside the BeF, tetrahedra.
The real and imaginary parts of the dielectric constant, for the paraelectric phase,
the spectral behavior of the refractive index, Milliken charges and bond populations,

and elastic properties are also calculated. The real and imaginary parts of the dielec-



tric constant in different phases also differ slightly, in particular, in both cases the
low-energy part of the spectrum (up to 10 eV) shows a weak dispersion, while the
dispersion is quite significant in the range of energies between 10 eV and 20 eV. With
the help of calculations of Milliken charges and bond populations for the paraelectric
phase, it is shown that the bonds inside the NH, and BeF, tetrahedra are covalent with
a partial degree of ionicity. The fluorine-beryllium bond has a higher ionicity than
the nitrogen-hydrogen bond, which is further supported by the calculated electron
density distribution and electronegativity analysis.

For the first time, the spectral dependence of specular reflection of ammonium
fluoroberyllate was measured in a wide infrared range (from 700 to 3000 cm™?) for
a mechanically free crystal, as well as for a uniaxially clamped crystal. It was found
that only the low-energy part of the spectrum, which corresponds to the vibrations of
the BeF, tetrahedra, is sensitive to the application of pressures, while the high-energy
part of the spectrum, which corresponds to the vibrations of the NH, tetrahedra, is
almost insensitive to the application of pressures.

Nonlinear approximation of the dielectric constant of ammonium fluoroberyl-
late crystals by known models (Curie—Weiss law, generalized Curie—Weiss law, Levanyuk—
Sannikov model, PrelovSek—Levstik—Filipi¢ model) was carried out. Using a number
of statistical approximation tests, it is shown that the Levanyuk—Sannikov model best
describes the experimental data on dielectric constant. To check the accuracy of the
obtained approximation parameters and estimate the confidence intervals, a boot-
strapping procedure was performed with 2000 synthetic datasets. These results can
be considered quite unexpected, since the PrelovSek—Levstik—Filipi¢ model comes
from a more accurate solution of the thermodynamic functional, which describes the
thermodynamic behavior of ammonium fluoroberyllate crystals, and it was the fa-
vorite at the beginning of the study.

The analysis of thermodynamic potentials and solutions of the Lagrange-Euler

equations, which were carried out within the framework of the Levanyuk—Sannikov
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and PrelovSek—Levstik—Filipi¢ models, indicate that the Levanyuk—Sannikov model
better describes the data on the dielectric constant, as it turns out from the weak
anisotropy approximation, which allows taking into account both the anisotropy of
the amplitude of the order parameter and the anisotropy of the phase of the order
parameter. In the PrelovSek—Levstik—Filipi¢ model, the constant amplitude approxi-
mation is used, which does not take into account the anisotropy of the amplitude of
the order parameter, which in the case of ammonium fluoroberyllate crystals makes
a significant contribution to the critical component of the dielectric constant during
the transition from the incommensurate to the ferroelectric phase.

The temperature dependences of refractive indices and birefringence in a wide
range of temperatures were studied. The existence of isotropic points at temperatures
of 87 K and 312 K was confirmed. At these points, the anisotropy along the crystallo-
graphic directions X and Z disappears and the crystal becomes optically uniaxial. It
is shown that the assumption of linear temperature behavior of the refractive indices
in the paraphase will hold only if small temperature ranges are considered, while the
behavior of the refractive indices cannot be considered linear in a wide temperature
range.

The temperature dependence of birefringence increments in the temperature
range near the phase transition was investigated. It is shown that in the tempera-
ture behavior of birefringence, the anomaly exists only during the transition from
the paraelectric to the incommensurable phase. Using temperature derivatives, the
transition temperature from the paraelectric to the incommensurate phase was deter-
mined, and it is approximately 181.3 K. Ginzburg’s number, equal to 2.5 x 103, is
also determined. This means that fluctuations begin to dominate at distances less than
0.5 K to the phase transition. Using data on birefringence, the value of the critical
exponent 5 ~ (.5 is determined. This indicates that the phase transition from the
paraelectric to the incommensurable phase in ammonium fluoroberyllate crystals is

most likely described by the Landau mean field theory, since in the canonical XY-
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model that usually is used in descriptions of the transitions from the paraelectric to
the incommensurate phase, this value is equal to 5 ~ 0.35.

Using the interferometric method, all tensor components of absolute piezo-
optical constants, as well as photoelastic coefficients of ammonium fluoroberyllate
crystals were determined. It was established that by the value of the largest piezo-
optical constants (between 8.86 and 13.47 Br), these crystals should be considered
one of the best photoelastic materials.

Keywords: crystal structure, band structure, density functional theory, infrared
spectrum, reflectance index, phase transitions, isotropic point, ferroelectrics, incom-

mensurate phase, optical birefringence, dielectric permittivity, reflectance spectra.
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