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1. B pucepTauii npencrasieHi pe3yibTaTi JOCiIPKEHHS aHi30Tpoii (pi3nYHUX BJIACTUBOCTEN KPUCTAJIB CiMeliCTBa
Me2P256. V pesysbTaTi IPOBENEHUX €KCIIEPUMEHTAIbHUX OOCIIIKEHb MigTBEPIKEHO, WO MiIBUILIEHHS BMICTY
cipku Sn1.95P2S6.05 Ta osoBa Sn2.05P2S5.95 B kpucranax Sn2P2S6 06yMoBJItoe HU3bKOTEMIIEPAaTyPHi aHOMaUTii
JlieJIeKTPUYHOI IPOHUKHOCTI B Aiana3oHi 100-280 K, s1ki nos'g3aHi 3 [rHAMIKOI0 MaJIUMX JipKOBUX I1OJISIPOHIB 3
[poLecaMy JOHOP-aKLENTOPHOI KOMITEHCallii B PEIiTL 3 BAKaHCISIMY 0JIOBA i CipKU. Briepiie nokasaHo, 1o
JieryBaHHS 3a71i30M Tpanchopmye Sn2P2S6 3 «kBasiineanbHOro» CerHeToeNeKTprka B 1eeKTHO-KOPEJIbOBaHY
CHCTEMY, J€ IieJIEKTPUYHUN BiJJI'yK BU3HAYAETHCSI KOHKYPEHIII€I0 CETHETOEJIEKTPUYHOTO BIIOPSIKYBaHHS i
Ie(eKTHOI peslakcaliiiHoi quHaMikyu. YacTKoBa 3aMiHa aTOMiB SnoFe IIpUrHidye [03I0BXHII CETHETOENEKTPUYHUN
BiAryK (110 HanpsiMKy X), NraHTChbKYU MiJICUJIIOE [TONIEPEYHY AieIeKTPUYHY CIIPUIHSATIUBICTD Y Ta €/1ab0 3adinae
«KOPCTKUI» HANIpsIMOK Z. B mapyBaTux kpuctanax Cd2P2S6 B intepsasi 80-400 K crioctepiraioTbest Tpu 06J1aCTi Ha



TeMIIepaTyPHiil 3aJIeXKHOCTI JieJIeKTPUYHOI IPOHUKHOCTI, B SIKUX IIPUCYTHE siBUlIE ricTepe3ucy. HasBHICTb c1abKoi
anomautii 0'(T) B3IOBX CTPYKTypHUX 1mapiB Cd2P2S6 3a Temriepartypy, sika epeBUILYIOTh TeMIlepaTypy $a3zoBoro
nepexojy, BU3Ha4Y€Hy 3 BUMIPIOBAaHb IOMEPEK IIaPiB Y PEKMMi OXOJIOIKEHHS, MOXKe OyTH IOB'd3aHa 3
BUHUKHEHHSM IepeJ-NepexilHuX ABOBUMIPHUX MOJISIPHUX KOPEJISILiil y MeXXax OKpeMUX LapiB. AHOMarlis € nepef,
nepexifiHo i Mae IBOBUMipHUII XapakTep. B mianazoni remneparyp 200-300 K kpucranu CdFeP2S6 nposBasioTh
peJlakcalliiiHy OBeiHKY B 3aJIEXKHOCTI JlieJIeKTPUYHOI IPOHMKHOCTI Bif, TeMiiepatypu Ta yactoTu. [Ipu 290 K 6yna
BUsBjIeHa aHoMalid B 0'(T), monibHy 1o cTpyKTypHOTro ¢a30BOro nepexopy, o crnocrepiraetscst B Cd2P2S6 npu
HIDKYMX TemIiepartypax. YacTtkosa 3amiHa Cd Ha Fe npu3BoAXTh 10 3HAUHOTO II€PErPYyIyBaHHS CIIEKTPIB
KOMbiHaliiiHOro po3ciloBaHHS, 0cO6IUBO B 0671acTi < 150 cm-1. MakcumyMm mienekTpuyHux BTpat rnpu 250 K Ha
yacrori 10 kI'1y Bignosiznae eHeprii akrusauii Ea = 0.347 eB. IIpouiec Moxxe OyTU [10B’s13aHUH 3 AMHAMIKOIO leeKTHO-
iHZyKOBaHUX AUIOJIB Ta,/a60 MOJIIPOHHUM IIEPEHOCOM 3apsily Mk ioHamu Fe. [IpakTuyHe 3HaY€HHS OJlePKaHUX
pe3yJIbTaTiB IPOJEMOHCTPOBAHO MOXKJIMBICTIO CTBOPEHHS MiKPOIIOTY>KHOT'O aJIbTEPHATUBHOTO [PKEPeJla SKUBJIEHHS
Ha OCHOBI cerHeToeseKTpuKiB Sn2P2S6 Ta CulnP2S6, 31aTHOro 1epeTBOPIOBATU TEII0-CBITI0-gedopmaliio-
BiOpallii B €JIeKTPUYHUI CTPYM.

2. This dissertation presents the results of a study investigating the anisotropy of the physical properties of
crystals in the MenoPoSo family. Experimental studies have confirmed that increasing the sulfur content in
Sn1.95P2S6.05 and the tin content in Sn2.05P2S5.95 in SnoPoSo crystals, leads to low-temperature anomalies in
dielectric permittivity within the 100-280 K range. These anomalies are associated with the dynamics of small hole
polarons and donor-acceptor compensation processes within the lattice containing tin and sulfur vacancies. This
work demonstrates for the first time that iron doping transforms SnoPoSo from a 'quasi-ideal’ ferroelectric into a
defect-correlated system, in which the dielectric response is determined by the competition between ferroelectric
ordering and defect relaxation dynamics. Partial substitution of Sn atoms with Fe suppresses the longitudinal
ferroelectric response (in the X direction), greatly enhances the transverse dielectric susceptibility (Y direction)
and has a weak effect on the 'rigid' Z direction. In layered CdoPoSo crystals, three regions are observed in the
temperature dependence of the dielectric permittivity in the 80-400 K range, in which hysteresis is present. A
weak anomaly in oo(T) along the CdoPoSo structural layers at temperatures above the phase transition temperature, as
determined by cross-layer measurements in the cooling regime, may be associated with the emergence of two-
dimensional polar correlations within individual layers prior to the transition. This anomaly is pre-transitional and
has a two-dimensional character. In the temperature range of 200-300 K, CdFePnSuo crystals exhibit relaxation
behaviour with respect to the dependence of the dielectric permittivity on temperature and frequency. At 290 K, a
similar anomaly to the structural phase transition observed in CdoPoSo at lower temperatures was detected in o'(T).
Partial substitution of Cd with Fe significantly rearranges the Raman spectra, particularly in the region below 150
cmo'. The maximum dielectric loss at 250 K and a frequency of 10 kHz corresponds to an activation energy of Ea =
0.347 eV. This process may be associated with the dynamics of defect-induced dipoles and /or polaron charge
transport between Fe ions. The practical significance of the results obtained is demonstrated by the potential for
creating an alternative micro-power source based on the ferroelectrics SnoPoSo and CulnPoSn, which is capable of
converting heat, light, deformation and vibrations into electric current.
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