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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau reMmaTHYHHX py6an: 29.19.03, 29.19.03, 29.05.03, 29.05.03

Tema gucepranii:
1. YucenbHe MO EJII0OBAHHS KBAHTOBUX 6araTo4YaCcTUHKOBUX CHCTEM 3 BUKOPUCTAHHAM TEH30PDHUX MEPEXK

2. Numerical simulation of quantum many body systems using tensor networks

Pedepar:

1. lucepralist npucBsYeHa PO3IJIsly BJaCTMBOCTE!N 3aIJIyTaHOCTI Ta Pa3oBOi CTPYKTYPU KBAaHTOBUX XXZ Mopei 3i
criHoM 1/2 i 6iniHiliHO-6ikBagpaTHOi Mopei ['aitzen6epra (BBI) 3i cniinom 1 Ta KBafpaTUYHUM e(peKTOM 3eeMaHa.
BusnaueHo mexxi numepHoi ¢pasu B BBI' Mozerni B 6ikBampaTHil To4Li Ta [OBEIEHO, o HeMaTtnyHa ¢a3a Moxke
iCHyBaTH B MOJi€Jli 32 BilCYTHOCTI aHi30TpOIii JInle B By3bKOMY Jlialla30Hi 3Ha4€Hb KOHTPOJIbHOTO IIapaMeTpa B
okoJii SU(3)-cumeTpudHoi To4YKM. [ToKa3aHo, 0 CTPYKTyPa 3allJlyTaHOCTi 30y)KEHUX CTaHiB XXZ Mozei B
(epomMarHiTHil (azi He ONUCYETHCS 3310BIILHO OAHO- Ta JBOYACTUHKOBMMU MipaMu 3amJIyTaHOCTI. B npoueci
POOOTH 11711 PO3PaxXyHKiB 6yJI0 BLOCKOHAIEHO YMCEJIbHUM METO[I, 110 BUKOPHUCTOBYE MAaTPUYHOIOOYTKOBI CTaHU
(MIC) 3 nepiogmunumu kpantosumu ymosamu (I1KY), misixom Buxopucranus U(1)- ta SU(2)-cumerpuunnx MJIC sk
BapialiliHUX CTaHiB (3rifHO 3 TeopeMoio MepMiHa-Baruepa).

2. The thesis is devoted to a study of entanglement properties and phase structure of the quantum spin-1/2 XXZ
model and the spin-1 bilinear-biquadratic Heisenberg (BBH) model with quadratic Zeeman effect. The boundaries



of the dimerized phase at the biquadratic point was determined, and it was proved that the nematic phase can
exist only in a narrow region of the control parameter in the vicinity of SU(3)-symmetric point for the model
without anisotropy. It was shown that the entanglement structure of the excited states of the XXZ model cannot
be described satisfactorily by one- and two-site entanglement measures in the ferromagnetic phase. During the
work, the numerical method that uses matrix product states (MPS) for periodic boundary conditions (PBC) was
improved by using U(1)- and SU(2)-symmetric MPS as variational states (according to the Mermin-Wagner
theorem).
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