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2. Vibrational spectrum and optical phenomena in Li2B40O7 pyroelectric crystals

Pedepar:
1. O6'exT pmocnigKeHHs - (PisnyHi BractuBocTi kpucrainis Li2B407 (LB4). MeTa po60Ty -BCTAaHOBJIEHHS IUHAMIYHOI
IIPUPOJAY ONTUYHUX i HEJIIHITHO-ONTUYHUX SIBUII Ta IPUYMH TEMIIepaTypHUX aHOMalill (Pi3MYHUX BJIaCTUBOCTEN B
Kpucranax LB4. Metogu gocrigxkeHHd - KP ta [Y-crieKTpockoris, reHepatis gpyroi OnTUYHOI rapMOHIKY,
rineppesieiBCbKe pO3CisiHHA CBiTa. Ofep>KaHo NOBHY iHPOpPMaLiio MPO ONTUYHUI KOJMBATIBHUI CIIEKTP KPUCTAJIIB
LB4 B inTepsani remnepatyp 100-500 K. BctaHoBsI€HO HasiBHiCTh (a30Boro nepexony npu remmeparypi 235 K.
OO6rpyHTOBaHO i30CTPYKTYPHUI XapakTep (a30oBOro epexoay Ta BCTAHOBJIEHO JOMiHYIOUY pOJb iOHiB JIiTiI0 B

MEeXaHi3Mi epexoly. BCTAHOB/IEHO HasSBHICTb CMYT POCTY, 1O MPOSIBJISIIOTLCS B €KCIIEPUMEHTAX I10 HEJIiHINHIN



ou@pakuii cBiTa. BusBieHO TeMIiepaTypHi aHOMaJlii iIHTEHCUBHOCTI TrineppesieiBCbKOro po3CisiHHS CBITJIa,
XapaKTepUCTUK HeJliHilHOI qudpakiii Ta xapakTepUCTHK KOJIMBaHb 3 Y4aCTIO i0HIB JIiTiIo Tpu Temrepartypax 6ijbie
375 K, 1m0 06yMOBJI€Hi TEPMOAKTHUBALiIHUM PO3YIOPSAKYBaHHSM ioHiB Li+. BusiBieHo obsacTi TemnepaTypHoi
CTabiJIbHOCT i (Pi3MYHUX XapaKTEPUCTUK KpUCTasiB LB4, 0 BasKIMBO Npy po3pobLii npuiafiB GyHKIIOHANBHOI
€JIEKTPOHIKM Ta HeJIiHiIHOI ONTUKU Ha iX OCHOBI. Pe3ysibTaTt pO60TH MOXKYTb OyTH KOPUCHUMH [1J1s aHATi3y

(}i3NYHUX BIACTUBOCTEN CIIOPiTHEHUX CIIOJYK 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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