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2. Polarization properties of bacteriorhodopsin phototransformations for nonlinear spatial light modulation

Pedepar:

1. TIpoBeeHO AOCIIPKEHHS ONITUYHOI aHi30TPOIii, HaBeeHOI IIpY OJHOYACHIH il 1BOX 30yIKyIOUMX IIPOMEHIB
pi3Hoi nossipu3saii, sIKi NonafaloTh y CMYTU NOIIMHAHHS BUXigHOI popmu bR570 doTounkia 6akTepiopogorncuHa
(BP) i Hai161/1b1I TOBrO>KMBYYOrO0 KOPOTKOXBUJIbOBOTO iHTepMeiaTy M412, BinnosigHo. JJocaimkeHo
doToiHAyKOBaHY aHI30TPOIIIIO B [10JIiMEpHUX IJIiBKax i3 npuponHuM BP, renetnynumu myrantamu D96N i DI9GE BP,
ananoramu 4-keto BP i 4-keto-D96N EP Ta B mtiBKax i3 XiMiYyHUMU JOMIIIKaMU B TIOJTi-MepHIiN MaTpulii, o
30i7IbIIYIOTh Yac XUTTS M412. Po3p0o6sieHO METOVKY PO3PaxyHKy XapaKTepUCTUK aMILIiTyaHO-()a30BUX
IVHAMIYHUX TOJISIPU3aLifHNAX PELIiTOK y IUIiBKax i3 BP 3 ypaxyBaHHSIM MOJIEKYJIIPHOTO IUXPOi3My IIPY JOBIILHOMY
CIIiBBiJHOLIIE€HHI iIHTEHCUBHOCTE 3alMCYIOYUX XBUJb. ['osorpadiyHMMu MeTOJaMu BUSIBJIEHO aHi30TPOIIII0 IIpoLiecy
cBiTsioaganranii bP. 30iiCHeHO MYJIbTUIIJIEKCHUN OJHOYAaCHUN 3aluC Y 1Bl 3 BP IBOX peIliTOK iHTEHCMBHOCTEN 3
OPTOTOHAJIBHOIO MOJIIPU3aLli€lo MYUKiB, 10 3aMKUCYIOTh Pi3Hi pelliTKy. Lle mMpu3BOAUTS 10 Gi/IbII HiX BOPa30BOro

30inbLIeHHS JudpakiiiiHoi epeKTUBHOCTI Y IOPIBHSHHI 3 3aIMCOM PELIiTOK OJHAKOBUMHU IoJIsipu3alismu. Ha



OCHOBI aHi30Tpor1ii B-M-Tumy 3anpornoHOBaHO CXEMHU CEJIEKTUBHOTO OJIOKYBaHHSI IEBHUX YACTUH 300Pa>KEHHS Y

peasbHOMY Yaci.

2. In this thesis, the photoinduced anisotropy in bacteriorhodopsin (BR) films has been studied using simultaneous
action of two exciting beams of various polarizations. The exciting beams has different wavelengths. One of the
exciting beams activates solely the initial photocycle form bR570 and the other activates predominantly the
longest-lived shortwavelength-absorbing photocycle intermediate M412. Photoinduced anisotropy is studied in the
polymer films with genetic mutants D96N and D96E BR, reconstructed proteins 4-keto and 4-keto-D96N BR and in
the films with chemical additions in a polymer matrix. Calculations of a diffraction efficiency of the amplitude-
phase dynamic polarization holographic grating in the BR films are performed taking into account the molecular
dichroism value of bR570 form and arbitrary relationship between intensities of the orthogonally linearly polarized
recording beams. Polarization properties of the light adaptation process are revealed and explored by the dynamic
polarization holography method. The multiplex simultaneous recording of two intensity gratings by using
recording beam pairs with different light polarization is realized. For the media with reversible anisotropic
photoselection, it is shown both experimentally and theoretically that diffraction efficiency is more than two times
as large for two overlapping intensity holographic gratings recorded by mutually orthogonally polarized beam
pairs as for ones recorded with parallel polarized beam pairs. It is shown that the use of the B-M-type anisotropy
allow for the real-time selective blocking of image features having particular intensity.
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