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Pedepar:

1. Y po6orti cunTesoBaHo kpuctanu cyiabdary (CK) kasiio 3 KoHIeHTpaljieo foMimky ioHiB migi 1,7 ta 3%.
JocminKeHo CTPYKTYPY AOMIIIKOBUX KPUCTAJiB METOJOM X-TIIPOMEHEBOI NOPOIKOBOi gudpakiiii. BctaHoBieHO, 110
I[}0 CTPYKTYPY MO>KHA PO3IJISIATH SIK Pe3yJIbTaT KPATHOTO (Ba aTOMM KaJlilo Ha OJIMH aTOM MiJli) reTepOBajIEeHTHOTO
3aMillleHHs. YIiepliie IpOBeNeHO AOCIIIKEHHS OUCIIEPCIMHUX 3aJIEKHOCTEN [TIOKA3HUKIB 3aJIOMJIEHHS IMEPCITHUM
Metogom ObpeimoBa y criekTpasibHOMY fianazoHi 300...700 HM 1J1s1 KpUCTaliB cyib@aTy Kajilo i3 KOHIeHTpalie
nomimiku 1,7 % ta 3%, BianoBinHO 11 TphOX KpUCTanodisuyHUK HANPSIMKiB. BCTaHOBJIEHO, 1110 BBEJ€HHS JOMIIIKU
MIPU3BOIUTH O 3MEHILIEHHS aOCOIOTHUX BEJIMYMH NTOKAa3HUKIB 3aJIOMJIEHHS i HE 3MiHIOE XapaKTepy iX AUCHepCii.
Jocnipxeno cnekrpasnpHi (300...700 HM) 3aJ1€5KHOCTI IBO3aJIOMJIEHHSI CIIEKTPOCKOIIIYHUM METOIOM KPHCTaJIiB
cysbdaTy Kajliio 3 JoMilKoo i0HiB Mifi y KOHLeHTpauisix 1,7 % ta 3 %, BinnosigHo. JOCi>KeHO BILJIMB OJIHOBICHOTO
HABaHTAXEHHS Ta TEMIIEPATypy Ha ABO3aJIOMJIEHHS. BCTaHOBJIEHO, 10 BBEIEHHSI JOMILIKU 3MiHIO€ aOCOJIOTHI
BEJINYMHY ABO3aJIOMJIEHHS. TaK0>X BCTAHOBJIEHO, 1110 OJIHOBICHI HABAaHTaXXEHHS 3MiHIOIOTh BEJINYMHY aB6COIIOTHUX

3HaueHb JBo3asioMyeHHs. Y KkpucTtanax CK 3 JOMIIIKOIO i0OHiB Mifii BUSIBIEHO BUHUKHEHHS JBOX i30TPOIHUX TOYOK.



[TokazaHo, 110 BBEJIEHHS JOMIIIOK NIPU3BOIUTD J0 3MillleHHS i30TPOMHUX TOYOK Y GiK HIDKYMX TEMIIepaTyp,
IIOPiBHSIHO i3 YMCTUM KpucTajioM. [1o6ynoBaHo y3arajabHeHi TeMIepaTypHO-CIIeKTpaibHO-0apuyHi Aiarpamu
i30TPOIHOrO CTaHy AOMIIKOBUX KprcTaliB CK, 0 MOKe MaTu IPAaKTAUYHE 3HAYEHHS IIPY BUKOPUCTAHHI JaHOTO
KPHUCTaJIA Y SIKOCTi KPUCTAJIOONTUYHOTO JaT4nKa. [IpoBejeHO AOCiIPKEeHHSI TEPMIYHOTO PO3IIMPEHHS],
IudepeHLiaTbHOro TEPMIiYHOrO aHaIi3y Ta ABO3aJIOMJIEHHS] KDUCTAJIIB CyIb(ary Kasilo i3 Jomilkamu ioHiB Miaiy
TeMIIepaTypHOMY [lialla30Hi, 1110 OXOILIIOE TOUKY (a3oBoro rnepexony. [lokazaHo CyTTEBY 3MiHY BEJIMYMHY CTPUOKA
nig yac @I ta 3mimeHHs Touku QI1 y 6ik HUKYUX TemnepaTyp. JOCiIPKeHO BeJIMYMHY KOMOIHOBAHUX i
abCOIOTHUX IT'€300NTUYHUX Koe(illieHTiB foMimkoBux kpuctasniB CK. BusiBieHo ix He3HaYHe 3MEHIIEeHHS
MOPIBHSIHO 3 YUCTUM KPUCTAJIOM, IO CBiIYUTD MPO 301/IbIIEHHS] MEXaHIYHOI JKOPCTKOCTi JOMIIIKOBUX KPUCTAIB.
[TpoBeneHO pOo3paxyHKU 30HHO-€HEPreTUYHOI CTPYKTYPU KPUCTAJIiB CyJb(aTy Kajlilo i3 JOMIIIKO0 Mifi
KOHILIEHTpaLielo 3% 3 BUKOPUCTAaHHSIM Teopil PYHKLiOHAy T'YCTUHU. 3'COBAHO, 10 y 3a00pOHEHI 30Hi IPUCYTHI
PiBHI d-eJIeKTPOHIB Mifi sKi BHACIIAOK Aii KpUCTAIIYHOTO MOJIs 3HIMAIOTh iX BUPOIKEHHS. [IpOoBE€HO NOCIiIKEHHS
X-mipomeHeBUx GOTOENEKTPOHHUX Ta X-TIPOMEHEBUX eMiCiliHUX CIIeKTpiB momimkoBoro Kpucrasna CK. [TokazaHo,
110 €KCIIEPUMEHTAJIbHI pe3yJIbTaTH [L00pe Y3TOAKYIOThCS i3 pe3ybTaTaMu TEOPETUYHUX PO3PaXyHKiB 30HHO-
€HepreTUYHOI CTPYKTYpU. 3allpONIOHOBAHO BUKOPUCTOBYBATHU i30Mop¢dHuUit kpucran K1.75[NH4]0.25S04 y sxocTi
TEPMOYYTJIMBOTO €JIEMEHTA y IPUCTPOI JJ151 BUMiPIOBaHHS TEMIIEPATypHU. TaKOXK 3alIpOIIOHOBAHO BUKOPUCTOBYBATU

KpucTas pTopoéepusaTy aMoHil0 y SIKOCTi IT€300IITUYHOTO €JIEMEHTA Y [IPUCTPOI 17151 BUMIPIOBAaHHS TUCKY.

2. Potassium sulfate (PS) crystals doped with copper ions with concentrations of impurity of 1.7% and 3% were
synthesized. The structure of impurity crystals was studied by the X-ray powder diffraction method. It is
established, that it can be considered as a result of multiple (two potassium atoms per copper atom) heterovalent
substitution. Dispersions of refractive indices of potassium sulfate crystals doped with copper ions with the 1.7 and
3% impurity concentration are studied for the first time by the Obreimov method in the spectral range 300... 700
nm and for thre principal crystal optics directions. It is established that the introduction of impurity leads to a
decrease in the absolute values of the refractive indices and does not change the nature of the dispersion. The
spectral (300... 700 nm) dependences of birefringence of potassium sulfate crystals doped with copper ions with
different concentrations of impurity (1.7 and 3%) are investigated by the spectroscopic method. The influence of
uniaxial pressures and temperature changes on birefringence is investigated. It is established that the introduction
of impurity changes the absolute values of birefringence. It is also established that uniaxial pressure changes the
magnitude of the absolute values of birefringence. It is found the presence of two birefringence-sign-inversion
points in doped with copper ions PS crystals. It is shown that the introduction of impurity leads to the shift of
birefringence-sign-inversion points towards low temperatures if compared with that of pure crystal. Generalized
temperature-spectral-baric diagrams of the isotropic state of doped with copper ions PS crystals are constructed,
which may be of practical importance when using this crystal as a crystal-optical sensor. The study of thermal
expansion, differential thermal analysis, and birefringence of potassium sulfate crystals doped with copper ions is
carried out in the wide temperature range, covering the phase transition point. The values of the combined and
absolute piezooptical coefficients of doped PS crystals are investigated. Slight decrease of the coefficients in
comparison with that of pure crystal was revealed, which indicates an increase in the mechanical stiffness of
impurity crystals. Calculations of the band-energy structure of PS crystals doped with copper ions with the 3%
impurity concentration were performed using density functional theory. It was found that there are levels of
copper d-electrons in the band gap, which remove their degeneration due to the action of the crystal field. In
order to confirm the calculated band-energy structure, the X-ray photoelectron and X-ray emission spectra of the
PS crystals doped with copper were studied. The experimental results have confirmed the results of theoretical
calculations of the band-energy structure. It is proposed to use the K1.75[NH4]0.25S04 crystal as a
thermosensitive element in a device for measuring temperature. It is also proposed to use the ammonium

beryllium fluoride crystal as a piezoelectric element in the pressure measuring device.
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