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2. Vibrational spectrum and optical phenomena in Li2B407 pyroelectric crystals

Pedepar:

1. O6'exT mocaimkeHHs - QiznyHi BnracTusocTi Kpucranis Li2ZB407 (LB4). MeTa po60TH -BCTaHOBJIEHHS AMHAMIYHOI
[IPUPOJY ONTUYHUX i HEJIIHIMHO-ONTUYHUX SIBUII Ta IPUYMH TEMIIEPATYPHUX aHOMaJIiN (Pi3MYHUX BJIACTUBOCTEN B
kpucranax LB4. Metogu gocnigxeHHd - KP ta [Y-crnieKTpockormis, reHepatist Ipyroi ONTUYHOI FapMOHIKY,
rineppeieiBcbke po3CisiHHA cBiTa. Ofiep>kaHo MOBHY iHPOopMaliiio PO ONTUYHUI KOJIUBAJIbHUM CIIEKTP KPUCTAJIB
LB4 B inTepsani remnepatyp 100-500 K. BctaHoBsieHO HasBHiCTh (Ha30Boro nepexony npu remmeparypi 235 K.
OO6rpyHTOBaHO i30CTPYKTYPHUI XapakTep $Ha30oBOro rnepexoay Ta BCTAHOBJIEHO IOMIHYIOUy pOJb iOHIB JIiTii0 B
MEeXaHi3Mi repexozny. BCTaHOBIEHO HAsBHICTh CMYT POCTY, IO IIPOSIBIIAIOTHCS B €KCIIEPUMEHTAX I10 HEJIiHINHIN
ou@pakuii cBiTia. BusBieHo TeMnepaTypHi aHOMasIii iIHTEHCUBHOCTI TrineppesieiBCbKOro po3CisHHS CBITJIa,
XapaKTePUCTUK HeJliHiHOI nudpakuii Ta XapaKTeprUCTHK KOJIMBAHb 3 YYACTIO iOHIB JIiTil0 IPYU TeMIlepaTypax Oijblie

375 K, 110 06yMOBJIeHi TEpMOAKTHUBaLiHUM PO3YIOPSAKYBaHHSM ioHiB Li+. BusiBieHo obsacti TemnepaTypHoOi



CTabiJIbHOCT i (Pi3MYHMX XapaKTEPUCTUK KpUCTaiB LB4, 0 BasKIMBO py po3po6Li npuafis GyHKIIOHANBHOI
€JIEKTPOHIKY Ta HeJIiHiIMHOI ONTUKY Ha iX OCHOBI. Pe3ysibTaTu po60TH MOXYTh OYTH KOPUCHUMU [JIs1 aHATI3Y

(}i3sNYHUX BIACTUBOCTEN CIIOPiTHEHUX CIIOJIYK OOPATiB.

2. The object of research is the physical properties of Li2B407 (LB4) crystal. The aim of the work is to ascertain the
dynamic nature of optical and nonlinear optical phenomena and the reasons of temperature anomalies of physical
properties in LB4 crystals. The research techniques are Raman and IR-spectroscopy, second optical harmonic
generation and hyper-Rayleigh light scattering. The complete information about optical vibrational spectrum of
LB4 crystals in the temperature range of 100-500 K is obtained. The presence of phase transition at 235 K is
established. The isostructural character of phase transition is substantiated and the dominating role of lithium ions
in the mechanism of transition is established. The presence of growth striae, which manifest itself in nonlinear
diffraction experiments, is established. The temperature anomalies of hyper-Rayleigh scattering intensity,
characteristics of nonlinear diffraction and mixed vibrations involving lithium ions due to thermoactivational
disordering of Li+ ions are detected at temperatures greater than 375 K. The regions of temperature stability of
physical characteristics of LB4 crystals are revealed, that is important in development of devices of functional
electronics and nonlinear optics on its basis. The results of work can be useful for the analysis of physical
properties of affined borate compounds.
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