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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.29.43

Tema gucepranii:
1. ledexTHiCTb CTPYKTYPH, (pa30Bi IEPEXOU Ta MAaTHITOPE3UCTUBHI BIAaCTUBOCTI gonifioBaHux Ca2+ i Sr2+

MAaHTaHIT-JIaHTAHOBUX IIE€POBCKITiB

2. Deficiency of structure, phase transitions and magnetoresistive properties of Ca2+ and Sr2+ doped manganite -
lanthanum perovskites

Pedepar:

1. Inceprariist npucBgYeHa BCTAHOBJIEHHIO MEXaHi3My [1e(peKTOyTBOPEHHS Ta BIUIUBY He(EKTiB (KaTIOHHUX Ta
aHIOHHUX BaKaHCIi}) Ha CTPYKTYpPHI OCOGJIMBOCTI, TPAHCIIOPTHI Ta MarHiTHi BJIaCTUBOCTi KepaMiyHMUX MaHTaHIT-
JIaHTAHOBHUX [1€POBCKITiB. BUKOpHUCTOBYBaIM PEHTI€HOCTPYKTYPHUM, NIKHOMETPUYHNUI, MiKDOCKOIIIYHNI,
marsitHui (hi), IMP 55Mn, pe3sucTUBHUI i MarHiTOPe3UCTUBHUN METOY AOCTiIKYBaHHS JIAaHTAH-KaJIbLIi€BUX Ta
JIaHTaH-CTPOHIiEBUX MaHTaHITOIIEPOBCKITIB, OTPUMAaHUX B IKPOKOMY iHTepBaii Temreparyp (900 - 1500 C).
BcraHoBIIEHO, 110 peajibHa CTPYKTypa MaHTaHIT-JIaHTaHOBUX N1epoBcKiTiB Lal-xMx2+MnO3+delta (M2+= Ca2+ i
Sr2+) MiCTUTb aHiIOHHI Ta KaTiOHHI BaKaHCIi, a €JIeKTPOHENTPAJIbHICTb JOCIATaeThCs IBOMA MEXaHi3MaMu: IEPEXOJIOM
Mn3+ -> Mn4+ i yTBOpEHHAM aHIOHHMX BaKaHCil. [Ioka3aHO BIJIMB KOHLEHTpALlii aHIOHHUX BaKaHCIN Ha BEJIMYMHY

KoediljieHTa TepMiyHOTO po3mKpeHHs. ICTOTHI BinMiHHOCTI Temmepatyp $Ha3oBuX NepexofiB "MeTa-



HaniBnpoBigHUK' Tms i "peppo-napamaruetuk” Tc B Ca2+ i Sr2+ nonilioBaHNX MaHraHIT-JIAaHTAHOBUX [IEPOBCKIiTax
[IOSICHEHO He TiIbKY BiIMIHHICTIO iX i0OHHMX pafiyciB, aje i pi3HOI0 KMCHEBOIO HecTexioMeTpielo Ta nedeKTHICTIO
CTPYKTYpU. BusiBlIeHNI1 aHOMAaJIbHUAN TiCTEPE31C HaMarHidyeHOCTi [IOSICHIOETLCS B3a€EMOZI€I0 MK MarHiTHUMU
MOMeHTamu (pepOMarHiTHOI MaTpuLi i aHTU(EPOMArHiTHOTO KJIaCTepa, Yepe3 BUHMKHEHHSI IIEPEXiIHNUX 30H MK
KpUCTaJiTaMU 3 HEOLHOPIZHMM CKIaZ0M 3a BMiCTOM Mn3+. 3MEHIIEHHs BEJIMYUH KyJIOHIBCbKOI DELTA i aH-
TeJUIEPIBCBKOI gamma LIiJIVH i3 3pOCTaHHSAM X B JonioBaHuX CaZ+ MaHTaHIT-JIAHTAHOBUX MTEPOBCKITax IOSICHEHO
3MEHIIEHHSIM CIIOTBOPEHHS KPUCTaJIiYHOI IpaTKX BHACIIOK 3MiHM CcHiBBifHOmEHHS Mn3+/Mn4+ i, sIK HacIilOK,
301/IbIIEHHSM KOHLEHTPALlil i30TPONHUX KMCHEBUX OKTaepiB. ApoboBaHa METOAMKA PO3PaxXyHKY (PaKTU4HOI
IePEeKTHOCTI CTPYKTYPU MaHTaHiT-JIaHTaHOBUX IIEPOBCKITIB J03BOJISIE€ OLiHIOBATU KOHLIEHTPALlio AedeKTiB nis
33[jaHOTO CKJIaZly Ha CTafil ix OTpMMaHHS 1 ITPOTHO3YBATH iX BIUIMB HA MArHiTO-TPaHCIIOPTHi BJIaCTUBOCTI

MAaHTaHITiB 3aJIEXKHO Bif KOHLIEHTPALlil JOIiI0BaHHS Ta PEXUMIB CITiIKaHHSI.

2. The dissertation is devoted to definition of defect creation mechanism and influences of defects (cation and
anion vacancies) on structural features, transport and magnetic properties of ceramic manganite - lanthanum
perovskites. The lanthanum - calcium and lanthanum - strontium perovskites were prepared by ceramic method at
a wide temperature range (900 - 1500 C). Ceramic samples were investigated by X-ray diffractin, pycnometric,
optical and electron scanning microscope, magnetic, 55Mn NMR, resistive and magnetoresistive methods. It was
determined that the real structure of manganite - lanthanum perovskites Lal-xMx2+MnO3z+delta (M2+= Ca2+ i
Sr2+) contains anion and cation vacancies and electrical neutrality is attained by two mechanisms: transition Mn3+
->Mn4+ and development of anion vacancies. The influence of anion vacancies concentration on value of thermal
expansion factor was shown. Essential differences in temperatures of "metal-semiconductor" Tms and "ferro-
paramagnetic” Tc phase transitions in Ca2 + and Sr2 + doped manganite - lanthanum perovskites were explained
not only by differences of their ionic radii, but also by different oxygen nonstoichiometry and deficiency of
structure. Concentration changes of activation energy correlate with changes in Mn3+/Mn4+ ratio and
deficiencies of the crystal lattice.
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