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1. Po3B'si3aHH4 3a7ay4i kinacudikallii cTaHiB piBHOBaru KOHIEHCOBAaHUX CEPENOBUIL 3i CTIOHTAHHO MOPYIIEHOIO

CUMETPi€I0 METOZIOM KBas3icepenHix

2. A solution of classification problem for equilibrium states in condensed medium with spontaneously broken
symmetry using the quasi-average method

Pedepar:

1. BanpornoHoBaHui i pO3BUHEHMI KBAHTOBUIM MIKPOCKOMIYHMM Mifxin A Knacudikalii OMHOPigHUX CTaHiB
PiBHOBary KOHJI€HCOBAaHUX CEPENOBUIL i3 CTIOHTAHHO MOPYLIEHOI0 CUMETPi€l0. YCTaHOBIEHNI MEXaHi3M I0SIBU
IOJATKOBUX HENIEPEPBHUX i AUCKPETHUX TEPMOJMHAMIYHUX IIapaMeTpiB, 10 XapaKTePU3YIOTh TaKi CTaHU. [laHo
y3araJibHEHHsI PO3BMHEHOTO MiAX0Ay B 3311a4i kyiacudikallii HA HEOJHOPiIHI CTaHU PiBHOBAaru BUPOKEHNX
cepenosu. ITigxin 3acTocoBanuii 10 KOCiIKeHHS CTaHy piBHOBaru i kinacudikanii KBaHTOBUX pifguH 3i
CKJISIPHUM, BEKTOPHUM i TEH30PHUM IIapaMeTpaMH MOPSIKY, 30KpeMa, 111 HagnanuHHUX (a3 He-3, po3uunHiB
KBaHTOBUX PifiH, HAJIIJIMHHOI cUCTeMU 3 d-criapioBaHHSIM. JJoCTiIpKeHi CTaHU piBHOBAaryu KOHJIEHCOBaHUX
CEpEenoBUL 3 HENIEPEPBHO MOPYLIEHO [IPOCTOPOBOIO CUMETPIEL0, AJIS IKMX 3HANIEHO SIBHUI BUIJIST, TEH30PHOTO

rapaMeTpa NOpsAKY i BU3HAY€HO [TOBHU HAabip MOKJIMBUAX OGHOPITHUX | HEOIHOPIAHUX CTaHIB, BUTJIS]L



reHEepaTopiB IPOCTOPOBOI i HENOPYLIEHOI CUMETPII.

2. A new quantum microscopic approach has been proposed and developed for the classification of uniform
equilibrium states of condensed media with spontaneously broken symmetry. The mechanism of emergence of
additional continuous and discrete thermodynamic parameters that characterize these states has been
determined. A generalization of the developed approach has been given for the problem of classification of non-
uniform equilibrium states of degenerate media. This approach has been employed for the study of equilibrium
states and classification of quantum liquids with scalar, vector and tensor order parameters, in particular for the
superfluid phases of He-3, solutions of quantum liquids, a superfluid system with d-pairing. Equilibrium states of
condensed media with continuously broken spatial symmetry have been investigated, for which the explicit form
of the tensor order parameter has been found and the complete set of possible uniform and non-uniform states
and the form of spatial and unbroken symmetry generators have been determined. The correspondence between
the found solutions for the order parameter and the really existing ordering in liquid crystals has been ascertained.
Effective equations for determination of the equilibrium structure of the order parameter have been obtained, that
do not imply any assumptions about the free energy form and do not exploit the requirement of temperature
closeness to the point of phase transition.
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