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1. OHO3HAuHICTh PO3B’SI3KY OOEPHEHOI 3aa4i NOIIPUMETPIi AJ1s1 cCEpeoBULL, i3 CKIaAHOI0 aHI30TPOIIi€l0

2. Uniqueness of the polarimetry inverse problem solution for media with complex anisotropy

Pedepar:

1. longpu3saniiiHi BIaCTUBOCTI aHI30TPONIHUX CEPEOBULL, € BAXKJIMBOK TEMOIO JOCIIIKEHDb Y Cy4acCHiN OoNnTulij,
30KpeMa B KOHTEKCTi aHaJIi3y 3MiHM CTaHy MOJIsIpU3alii CBiTJIa [IpY OMMPEHH] Yepe3 CKIIAIHI aHI30TPOIHI
cepenouia. OIHMUM i3 KJIIIOYOBUX BUKJIMKIB IIPU aHaJIi3i TaKMX CepeloBHUl € MpobaeMa OAHO3HAYHOCTI YMOB, 32
SIKAX JOCJIIKYBAHE CEPELNOBUILE XapAKTEPU3YEThCSI OPTOTOHAJIbHUMU BJIACHUMMU TIOJISIPU3ALIISIMUY, @ TAKOXK
IOCJIIPKEHHS CKJIAIHUX TUIIiB aHi30TpPOIIii: BUPOJIKEHO, HEBJIACHOTO Ta HEEPMITOBOIrO INXpoi3My. Lle akTyanidye
HEOOXIiJIHICTh aHasi3y PisHMX MAaTPUYHUX MOJIeJIell ONUCY MOJSIpU3aliiiHMX BJIaCTUBOCTEN CepelOBULL, 30KpeMa:

OJHOPiAHOI Ta MYJIBTUIIIKATHUBHOI, @ TAKOXK BU3HAYEHHS iXHbOTO (PiBUYHOrO 3MICTy 1715 JOCTiIKEHHS



BJIACTUBOCTEN PEaJIbHUX CepenoBull,. Kil040BUM aClIEKTOM LOCIIIIKEHHS € aHAJII3 MOJISIPU3aLiiHUAX BJIaCTUBOCTEN
CepeNoBUI Y paMKax TEOPEMH MOJIIPHOTO PO3KJIALy, 5IKA, HA BiAMiHY BiJ] aJIbTEPHATUBHUX MiJIXO/IiB, NO3BOJISIE
eeKTUBHO ONMCYBATH He JIuilie IIPOCTi, ajle i CKJIaJHi TUIIM aHi3oTpoIii. Biepie 6ys10 KOMIJIEKCHO AOCIIIPKEHO
POJIb [TIapaMeTpa HEOJHOPIAHOCTI SIK IHAMKATOPAa OPTOrOHAJILHOCTI BJIACHUX MOJISIPU3ALIN TA MOT0 3aJIEKHICTD Bif,
napamertpiB aHizoTporii. [TokazaHo, 1110 OJIspHA MOEJb € OJHO3HAYHOIO /JISI CEPeNoBUIL, i3 TisibKU (Ha3oBoi0 abo
TiZIBKY aMILIITYZHOIO aHi30TPOIIi€I0, TOi SIK Y BUNIAAKY CEPEOBHULY 3 KiIbKOMa BU,AMU aHi30TPOIIii 04HOYaCHO

O/IHO3HAYHICTb BTPAYAETHCS, i IapaMeTpU MOJieJli 3aj1eXaThb Bij, BUOOPY MOCIiOBHOCTI [1ii OKPEMUX €JIEMEHTIB.

2. The polarization properties of anisotropic media are an important topic of research in modern optics, in the
context of analyzing the change in light polarization during propagation through complex anisotropic media. One
of the key challenges in the analysis of such media is the problem of the uniqueness of the conditions when the
medium is characterized by orthogonal eigenpolarizations, as well as the study of complex types of anisotropy:
degenerate case, improper dichroism, and non-Hermitian dichroism. This actualizes the need to analyze various
matrix models for describing the media polarization properties, in particular: homogeneous and multiplicative, and
to determine their physical content for studying real media properties. The key point of this work is the
polarization properties analysis of media within the framework of the polar decomposition theorem, which, unlike
alternative approaches, allows to describe effectively not only simple but also complex anisotropy types. The role
of the inhomogeneity parameter as an indicator of the eigenpolarizations orthogonality and its dependence on the
anisotropy parameters were comprehensively studied for the first time. It was shown that the polar model is
unambiguous for media with only phase or only amplitude anisotropy, while in the case of media with several
anisotropy types simultaneously, unambiguity is lost, and the model parameters depend on a choice of the
sequence of certain elements action.
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BaXJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOTr0, CyCIiIbHO-TIOJiTUYHOTO,
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