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B mmpokom TemnepatypHoM auana3zone BoTh 10 1000 K mpu no-
MOIIY NMPELU3UOHHOI0 U3MEPEHUS CUTHAJIa BTOPOM ONTHYECKOW rapMOHUKH
00Hapy»KEHO CYIIECTBOBAHWE JIOKATBHBIX MOJSPHBIX oOnacteld B KyOude-
CKOM MmapaieKTpuueckor (aze B KpUCTAJUIAX, TOPOILIKE M KepaMHUKe TUTA-
Hata Oapusi. BriepBble Moka3aHo, 4TO TeMIepaTypHas 3aBUCUMOCTh CHUTHAJIa
BTOPOW FapMOHUKHU B MApa’IeKTPUIECKOH (haze CyIEeCTBEHHO pa3iINyaeTcs,
KaK JUIsl KpUCTaJlIa U KEPAaMHKH, TaK U OT MPUIIOKEHHBIX K KEpaMUKE MeXa-
HUYECKHUX HAINpsDKEHUW W TemmeparypHoil oopabotku (puc. 1.8). Pa3pabo-
TaHa TEOpus, COIJACHO KOTOPOM 3Ta 3aBUCHUMOCTbH BBILIE TEMIEPATYPbI
bepuca 7; = 580 K mMoxeT ObITh HHTEpIPETUPOBAHA KaK TMIEPKOMOMHAIIH-
OHHOE paccesiHue CBETa Ha MOJISIPHBIX (DOHOHAX, a HUKE ITOM TeMIepaTypsl
— KaK paccesiHhe Ha JIOKAJIbHBIX MOJSPHBIX 00JACTSIX HAHOMETPOBOTO Mac-
mraba. Panee cunTtanoch, YTO CyIIECTBOBaHUE TaKHX 00JacTell XapakTepHO
TONBKO ISl CHeNM(PUUECKHX HEYNOPSJOYCHHBIX CETHETOAIEKTPHUECKUX
KPHUCTAJJIOB C Pa3MbITHIM (Da30BbIM MEPEXOOM (PEIaKCOPOB).
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Puc. 1.8. TemneparypHasi 3aBUCUMOCTh HOPMHPOBAHHOTO CHUTHajia BTOPOU rap-
MOHUKH JIJIsl KPUCTAJUIA, BRIPAIIEHHOTO U3 paciuiaBa (1), kepamuku (2) u mpecco-
BaHHOTO Nipu AasneHnu 20 kBar mopomka BaTiOs, noxy4yenHoro tBepaogdazHsIM
cunTe3oM (3)

Fig. 1.8. Temperature dependence of the normalized second harmonic signal for
the melt — grown crystal (1), ceramics (2), BaTiO3 powder obtained by solid
phase synthesis and pressed at 20 kbar (3)



Polar nanoregions in the cubic paraelectric phase in barium titanate
crystals, powder and ceramic were discovered in a wide temperature range
up to 1000 K by the accurate measurement of the second harmonic genera-
tion (SHG) integral intensities. It was demonstrated that the temperature de-
pendence of the second harmonic signal in the paraelectric phase varies con-
siderably both in crystals and ceramics; it also depends on the stress applied
to ceramics and heat treatment (Fig. 1.8). It was theoretically predicted that
the temperature dependence of the signal of the second harmonic above the
Burns temperature (T4 = 580 K) can be interpreted as hyper-Raman scatter-
ing by dynamical polar excitations, and the signal from polar nanoregions
becomes dominant below this temperature. The existence of such regions
was previously assumed to be characteristic only for special-ordered ferroe-
lectric crystals with a diffuse phase transition (relaxors).
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