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V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
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Tema guceprauii:
1. OHO3HAUHICTh PO3B’SI3KY OOEPHEHOI 331a4i MOIIPUMETPIi A4J1s1 cepeoBULL, i3 CKIaAHOI0 aHI30TPOIIi€l0

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

Pedepar:

1. Ilongpu3sanifiHi BIaCTUBOCTI aHI30TPOIIHUX CEPENOBULL € BaXKJIMBOIO TEMOIO JOCIIIKEHDb Y Cy4aCHil ONTULj,
30KpeMa B KOHTEKCTI aHaJli3y 3MiHM CTaHy MoJIpu3alii CBiTJIa [py MOMKUPEHH] YEPEe3 CKIIaHI aHI30TPOIIHI
cepenoua. OfHUM i3 KJIIOYOBUX BUKJIMKIB IIPU aHajli3i TakMX cepeloBUll € TpobieMa OJHO3HAYHOCTI YMOB, 32
SAKUX TOCIIIPKyBaHE CEPELOBUIIE XapaKTEPU3YEThCSI OPTOTOHAIbBHAMY BJIACHUMU TOJIIPU3ALISIMU, @ TAKOXK
DOCIIiIKEHHS CKJIAIHUX TUIIB aHI30TPOIIii: BUPOIKEHOI, HEBJIACHOT'O Ta HEEPMITOBOrO IUXpoisMy. Lle akTyaidye
HEOOXIiIHICTh aHaMi3y Pi3HUX MAaTPUYHUX MOJIeJIel ONKUCY MOJISPU3ALiTHMX BJIAaCTUBOCTEN CepelOBUIL, 30KpeMa:
OJIHOpPiAHOI Ta MyJIbTUILJIIKATUBHOI, & TAKOXK BU3HAUYEHHS IXHBOTO (PI3UYHOTO 3MICTY 17151 LOCiIKEHHS
BJIACTUBOCTEN PEaJIbHUX CepenoBuLl. KII0YOBUM aClIEKTOM JOCIIIKEHHS € aHAJII3 MOJISIPU3aLiiHAX BJIaCTUBOCTEN
CEpenoBUI Yy PaMKax TEOPEMHU MOJISIPHOTO PO3KJIaLy, sIKa, HA BiAMiHY Bif aJIbTePHATUBHUX ITiIXOiB, JO3BOJISIE

eeKTUBHO ONMCYBATU He JIuIle [IPOCTi, ajie i CKyIaJHi TUIIM aHi3oTpoIii. Briepie 6ys10 KOMIIJIEKCHO AOCIIIIPKEHO



POJIb IapaMeTpa HEOJHOPIMHOCTI SIK IHAMKATOPAa OPTOrOHAJILHOCTI BJIACHUX MOJISIPU3ALIiN TA MOTO 3aJIEKHICTD Bif,
napameTpiB aHizoTrporrii. [TokazaHo, MO MOJISIPHA MOJIEh € OJJHO3HAYHOIO [IJISI CEPEOBHUILL i3 TibKU (Ha3oBOI0 a60
TiJIBKY aMILTITYZHOIO aHi30TPOIIi€I0, TOI SIK Y BUIIAAKY CEPEIOBHULY 3 KiJIbKOMa BUAMU aHi30TPOIIii 04HOYaCHO
OJHO3HAYHICTb BTPAYAETHCS, i TapaMeTpy MOJIeJIi 3aJ1eXKaTh Bifi BUDOPY MOCIiAOBHOCTI /i 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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