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2. Optical oscillation in photorefractive crystals with bipolar conductivity

Pedepar:

1. B pucepTaniiHiil poboTi peCcTaBieHo AOCHiIKeHHs JMHAMIYHUX XapaKTepPUCTYK reHepallil B HaMiBJIiHiiTHOMY
reHeparopi, nobyoBaHOMy Ha ¢poTopedpakTUBHUX KpUcTasax Tiorinogudocdaty ososa (Sn2P2S6) 3 6inosspHoI0
[IPOBIAHICTIO. B IMHaMIlli IHTEHCUBHOCTI T€HEPOBAHOTO IIy4Ka CIIOCTEPIraeThCs MOCIiLOBHICT IEPIOANYHIX
HECHHYCOiIaJIbHUX iIMITyJIbCIB, @ (pa3a MyyKa reHepallii 3MiHIOETbCSI HA P 3 KOKHUM HAaCTYITHUM iMITyJIbCOM,
3aJIMIIAI0YKCh [TOCTIHHOIO BIIPOJOBXK KOXKHOTO OKPEMOTO iMITyJIbCY. 3allpOIIOHOBAHO MOZEJID, 1[0 BPAXOBYE
B3a€MO/i10 MpoTU(a3HUX I'PATOK I10JIiB IPOCTOPOBOrO 3apsay, CGOPMOBAaHUX HOCISIMU Pi3HUX 3HAKIB, i 10Ka3aHO,
IIO Lii I'PATKXA MOXKYTb OyTU HE TiIbKU NPOTU(a3HUMH, a 11 cuH(pa3HMMU. [ToKa3aHo, 0 KOJIMBAJIbHI IPOLECH, SIKi
BiIOyBalOThCSA B HaMIBJIiHIMHOMY reHepaTopi, 100y J0BaHOMY Ha KpPUCTaJIi 3 BOMA TUIIAMU PYXOMUX HOCIIB 3apsay,
SKiCHO oZi6Hi 10 MPOLECiB Y CUMETPUYHOMY €JIEKTPUYHOMY MYJIbTUBiOpaTopi. JJocinKeHo 0CO6IUBOCTI
re’epauii pu BeJIMKUAX 3HAUEHHSIX KOHCTAHTH 3B's13Ky (?1>7), a came, BUHUKHEHHS PEXMMIiB reHepallii IpoOMeHiB 3

YaCTOTOIO, 3MIiIIEHOIO BITHOCHO YaCTOTY HAaKaYKHU.



2. The thesis is devoted to the study of the dynamic characteristics of new oscillation mode in semilinear optical
coherent oscillator, built on photorefractive crystal with bipolar conductivity. Crystals used are ferroelectric tin
hypothiodiphosphate (Sn2P2S6). Dynamics of output beam intensity is nearly saw-tooth modulated with phase of
the output beam switching by ? with each consecutive pulse while remaining unchanged during each separate
pulse. The model is proposed to describe the origin of such oscillation. It is based on interaction of space charge
field gratings formed by holes and electrons and is shown that the gratings can be not only anti-phase but also in-
phase. It is shown that oscillation processes in semilinear optical oscillator, based on crystal with bipolar
conductivity, are similar to those in symmetrical electrical multivibrator. The study of semilinear oscillator based
on crystal with bi-polar conductivity for ultimate coupling strength (?1>7) is performed, when frequency non-
degenerate oscillation occurs.
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