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2. Crystal chemistry and thermodynamics of point defects in semiconductor crystals of samarium monosulfide and
its analogues

Pedepar:

1. Y po6orti gocminkeHo nedeKkTHy HifcucTeMy KpUCTasiB MOHOCYIbGIny camapiio, a TaKOK 6€3L0MillIKOBUX i
JIeroBaHUX PifiKiCHO3eMeJIbHUMU esleMeHTamu (Sm, Gd, Tm) kpucrasnis rioMm6byM Teaypugy. s kpucranis SmS,
LIJIIXOM MiHiMi3alii TepMOAMHAMIYHOrO MOTEHIialy KpUCTala, PO3pax0OBaHO PiBHOBAXKHI 3HaY€HHS KOHLIEHTpaLin
BaKaHCil XaJIbKOT€HY Ta aHTUCTPYKTYPHUX aTOMiB CaMapilo y HaliBIPOBIHUKOBIN Ta MeTalivyHil (pasax SmS npu
3aJjaHMX TEMIIEPATYPi Ta XiMiYHOMY CcKkiafli. Ha OCHOBI €eKCIEpUMEHTAIbHUX 3aJI€KHOCTEN XOJTiBChKO1
KOHILIeHTpallii Bifi TeMIIepaTypy BU3HAUEHO 3aJIEXKHICTh ePEKTUBHOI MacU €JIeKTPOHIB Bif ix KOHIleHTpalii y d-30Hi
IIPOBiZHOCTI MOHOCYIbQiAY camapio. [IpoBefeHO po3paxyHOK KOHLIEHTPalil TOYKOBUX Je(EeKTiB i BiIbHUX HOCIIB
3apsly Y MEeTaJliuHill Ta HaliBIIPOBIIHUKOBIM (Pa3i MOHOKPUCTAIIYUHOTO MOHOCYJIb(DILYy camapilo, 10 3HAXOTUTBCS Y

piBHOBA3i 3 Tapo0 MeTasly. Bu3HaueHo TeMIiepaTypHy 3aJI€XKHICTb JIiHii cosingyc 3 60Ky HaJIMIIKy MeTay. Ha



OCHOBI KpUCTaJIOXiMi4HOI MoZesi AedeKTHOI MiICUCTeMU IIIIIOMOYM TeJTypUy, SIKa BpaXoBy€e BaKaHCIl y aHiOHHiH Ta
KaTiOHHIN NifrpaTkax, po3paxoBaHO 3aJI€XKHOCTI KOHLEHTpallill TOUKOBUX AedeKTiB, BiIbHUX HOCIIB 3apsLy Ta
CTYIIiHb BiIxuyieHHs Bif cTexiomeTpii y KpucTanax PbTe B 3ay1€5KHOCTI Bifj, TEXHOJIOTTYHUX IIapaMeTpiB
IBOTEMIIEPATypPHOrO BiAnasny - Temneparypu Bignany T Ta Tucky napu teaypy PTe. [I71s1 ieroBaHuX KpUCTasIiB
PbTe:Sm, PbTe:Gd i PbTe:Tm 3anpornoHoBaHO Mozei AedeKTHOI MicCucTeMu Ta BU3HAYEHO TEPMOAMHAMIYHI
IapaMeTpH BIIPOBA-[KEHHS aTOMIB JOMIIIKY y KPUCTaJIYHY I'PATKy

2. This paper investigates defect subsystem of samarium monosulfid crystals and undoped and doped by rare-
earth elements (Sm, Gd, Tm) crystals of lead telluride. Equilibrium values of concentration of chalcogen vacancies
and antistructural samarium atoms in semiconductor and metallic phase of SmS at a given temperature and
chemical composition were calculated for SmS crystals by minimizing the thermodynamic potential of the crystal.
The dependence of electrons effective mass on their concentration in the samarium monosulfid conductive d-
band was determined based on the experimental dependences of Hall concentration on temperature. The
calculation of the concentration of point defects and free charge carriers in metallic and semiconductor phase of
samarium monosulfid single-crystal, which is in equilibrium condition with a pair of metal, was conducted. The
temperature dependence of the solidus line of the excess metal was defined. Based on the crystal model of the lead
telluride defect subsystem, which takes into account vacancies in anionic and cationic sublattices, dependencies of
the concentration of point defects and free charge carriers and the deviation degree from stoichiometry in PbTe
crystals depending on the technological parameters of two-temperature annealing - annealing temperature T and
vapor pressure of tellurium PTe were calculated. For doped crystals PbTe: Sm, PbTe: Gd and PbTe: Tm models of
defect subsystems are proposed and thermodynamic parameters of impurity atoms introduction in the lattice are
calculated.
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