Fazu parejas NaosBiosTiOs un 0.95NaosBiosTiO3-0.05CaTiO3

Marija Dunce?!, Eriks Birks?, Liga Bikse!, Reinis Ignatans®, Armin Fuith?, Heinz Kabelka?,
Edgars Nitiss!, Maris Kundzins®, Andris Sternbergs®
! Latvijas Universitates Cietvielu fizikas institiits
2 Vines Universitdtes Eksperiementalds fizikas institiits

P&édgjos gados NaosBiosTiOsz un ta cietie skidumi tiek intensivi pétiti ka vieni no
perspektivakiem svinu nesaturo$iem segnetoelektrikiem. Lielu interesi izraisa ne tikai
So savienojumu fizikalas Ipasibas, bet ari struktira un fazu pareju raksturs, ta ka to
izpete radusas daudzas neskaidribas. Saja pétfjuma ir salidzinati NaosBiosTiO3 un
0.95Nao5Big5Ti03-0.05CaTiOs, pamata pieverSot uzmanibu elastiskam un termiskas
izpleSanas Tpasibam un to korelacijai ar izmainam kristaliska rezga struktiira. Abiem
apliikotajiem sastaviem novérotas lidzigas dielektriskas caurlaidibas temperatiiras-
frekvencu atkaribas. Taja pasa laika termiskas izpelSanas un Junga modula
temperatiras atkaribas NaosBiosTiOz un 0.95NagsBigsTiO3-0.05CaTiOsz uzrada
neparprotamas at$kiribas noveéroto un vai paredzéto (NaosBiosTiOs gadijuma) fazu
pareju rajona. Rentgenstaru difrakcijas ainas ir aproksimétas, izmantojot Pnma
simetriju. Tas sniedz iesp&ju noskirt temperatiiras apgabalus ar dazadu rezga parametru
uzvedibu, kas korelé ar noveéroto termiskas izpleSanas un Junga modula uzvedibu.
Noverota otras optiskas harmonikas intensitates pakapeniska samazinasanas, pieaugot
temperatiirai visa pétitaja temperatiiras apgabala, kas noved pie jaunas dielektriskas
caurlaidibas temperatiiras atkaribas interpretacijas.
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Recently, NaosBiosTiO3 and its solid solutions are intensively studied as ones of the
most perspective lead-free ferroelectrics. Not only physical properties, but also
structure and nature of phase transitions of these compositions are of great interest, as
its previous studies contain many uncertainties. In the present research, NaosBiosTiO3
and 0.95Nao 5Bio5Ti03-0.05CaTiOs solid solution were thoroughly studied focusing on
comparison of elastic and thermal expansion characteristics, as well as their correlation
with changes of crystalline structure. Temperature-frequency dependences of dielectric
permittivity were observed to be similar for the both compositions. In spite of this, the
experimentally obtained temperature dependences of thermal expansion and Young’s
modulus in NaosBiosTiOs and 0.95NaosBiosTiO3-0.05CaTiO3z reveal unambiguous
differences in the temperature range of the observed or expected (as in the case of
NaosBiosTiO3) phase transitions. X-ray diffraction patterns are fitted using Pnma
symmetry. This allows us to distinguish temperature regions with different behaviour
of lattice parameters, which correlates with the observed behaviour of thermal
expansion and Young’s modulus. Continuous reducing of intensity of second optical
harmonic was observed upon increasing of temperature in the whole studied
temperature range. This encourages us to reconsider the mechanism responsible for
temperature dependence of dielectric permittivity.
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