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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.17.41

Tema gucepranii:
1. EHepreTUyYHuMi1 CIIeKTp i TepMOANHaMiKa HU3bKOBUMIPHUX MAarHeTUKIB 3 aHI30TPOIHOIO OOMiHHOIO B3a€MOIi€l0

2. Energy spectrum and thermodynamics low-dimensional magnetics with anisotropic exchange interactions.

Pedepar:

1. O6'eKT HOCTIIKEHHS — CIIEeKTP i TepMOINHAMiKa HU3bKOBUMiIPHUX MarHeTUKiB. MeTa IOCiI>KeHHS —
BCTAHOBJIEHHS BIUJIMBY HEOQHOPIAHOCTEN HA CIIEKTP Ta TEPMOJMHAMIKY HU3bKOBMMIDHUX MarHeTuKiB. Metonu
IOCJiIKeHHS: IepeTBOpeHHs lopgaHa-Birnepa, MeTos rpyny NepeHopMyBaHHS, O0UMCIEHHS IaPHUX
KOpeJsIiHuX (PYHKILiiA, TMHAMIYHUAX KOpenaTopiB. TeopeTnyHi i IpaKTU4Hi pe3ysbTaTy, HOBU3HA: 3HANIEHO TOYHI
CIIEKTPU MOJeJiel], 10 CKIaaloThCsl 3 IBOX HalliBHeCKiHYeHHUX XY-JIaHII0XKKiB (S=1/2), moeqHaHUX ABOLLEHTPOBOIO
IIOMIIIKOBOIO JIAHKOIO, i HecKiHdeHHoro XY-JaH1oxKa (s=1/2) 3 gomimkoBum pparmeHtomM.[TokazaHo, 1m0 Ha
JIOKaJIbHI TEPMOMHAMIYHI i IUHAMIYHI XapaKTEPUCTUKU [JISI LIMX CUCTEM BIUIMBAE HASIBHICTD 3B'SI3aHUX
CTaHiB.BUBYEHO CIIeKTp aHI30TPOIHOI CKiHYEHHOI CIIiHOBOI pabunu (s=1/2). YnucenpHO OKa3aHo, 10 TPhOX- i
II'SITUMarHOHHI 3B'SI3aHi CTaHU MO>XYTb IIPU [1I€BHUX CIIiBBiAHOLIEHHIX MK OOMiHHMMU KOHCTaHTaMU OyTU
HIDKYMMMU 32 €HEPrielo cepefl CTaHiB 3 JaHUM 3HaY€HHSM NPOoeKLii criny Ha Bich z. OTpUMaHO €(EeKTUBHI CIIIHOBI
raminbTOHIaHU, IKi MOAEJIIOIOTh HUKHIO YACTHUHY CIIEKTPY B PAHULIl CUJIbHOI B3a€MOii JIaHUIOKKIB MEXIY

1[e[10YKaMHU, B Pi3HUX MarHiTHUX IOJISIX. B rpaHuLli CUJIbHOI B3aEMOJ] JIaHI[IOXKKIB OTPMMaHO HabJmXeHi popmynun



IIJIs1 OCHOBHUX TEPMOJIMHAMIYHUX BEJIMYMH HECKIHYEHHOI CIIiHOBOI Apabunu. [Ioka3aHo HasBHICTb IBOX KBAHTOBUX
($a30BUX NIEpexOIiB APyroro poay Io MOJI0 B 3aJIeXXKHOCTiI HaMarHiyeHocTi Bif, nosig rpu T=0. [TokasaHo, 10 B
TeMIIEpPaTypPHill 3a71€XXHOCTI TENJIOEMHOCTI B 30BHIIIHBOMY MarHiTHOMY I10J1i MOXe 6YTH 10 YOTUPbOX MAaKCUMYMiB.

quepa BUKOPUCTaHHS: IIPDOTHO3YBAHHS HHSLKOTCMHepaTypHOi HOBC,ELiHKI/I HI/IBI)KOBI/IMipHI/IX MarHeTHKiB.

2. Object of investigation: energy spectrum and thermodynamics of low-dimensoinal magnets. Aim of
investigation: to study the influence of nonhomogeneities on the spectrum and thermodynamics of low-
dimensoinal magnets. Methods of investigations: Jordan-Wigner transformation, DMRG method, calculations of
thermodynamical middles, static and dynamical correlation functions.Theoretical and practical results, novelty:
the exact energy spectra for two 1-D spin-1/2 models are found. It is shown that localized energy levels effect
strongly on local thermodynamic characteristics and their relaxation. The energy spectrum and some finite
temperature properties of two-leg spin-1/2 are studied. The effective low energy spin Hamiltonians in strong
inter-chain coupling limit in different longitudinal magnetic fields are derived. It is shown that for a strong
ferromagnetic interchain interaction, there is a first-order transition between ferromagnetic and nonmagnetic
phases. In the same limit for XY exchange in legs approximate formulae for thermodynamic characteristics are
found. It is shown that the anisotropic ladder in magnetic field may have up to four low-temperature maxima in
temperature dependence of specific heat. Field of application: to prognose low-temperature behaviour low-
simensional spin systems.
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