Review
thesis on Kasenova T.K.
«Investigation of the connection of knot theory with models of statistical
mechanics» submitted for the degree of Doctor of Philosophy (PhD)
in the specialty «6D060400 - Physics»

In thesis of Kasenova T.K. investigated between vertex models and knot
theory based on fermionic and bosonic models of statistical mechanics without an
external field and spin knots are investigated, where the knot invariant determines
the partition function of the model in the thermodynamic limit.

A new eight-vertex model is reconstructed by parametrizing each nonzero
element of the Boltzmann weights using elliptic functions. The Jones polynomial
of the ten-vertex model is calculated, which has the same spins of states on the
edges when crossing the vertex. A new R - matrix of a three-partite vertex model
of a knot with multi-colored links is investigated and obtained from the
representations of the braid group obtained by the Vogel algorithm, and an
invariant proportional to the multi-color Jones polynomial is calculated. An eight-
vertex model was calculated using the Bethe ansatz and the exact solution of the
system was obtained after applying equations to prove integrability.

Obtained results are characterized by internal unity. This is related with the
formulation of the problem and research methodology. All results of the thesis
based and equipped with a complete calculation. Introduced and discussed
concepts and definitions are correct.

I consider that the work of Kasenova T.K. meets all the requirements of the
PhD thesis, and can be recommended for protection for the degree of PhD by
specialty «6D060400 - Physics».
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ITepeBos ¢ aHMIHIICKOTO SI3bIKA HA PYCCKHI A3BIK

O713bIB

na anccepraunonnyio padory Kacenosoii Toskbin Kaimaxanosnbl
«Vceie10BANNE CBSI3H TEOPHH Y3J10B ¢ MOCJISIMH CTATHCTHYECKOH
MeXaHHKH», MPEICTABICHHYIO HA COMCKAHME YUeHOT cTeNneHnH 10KTopa
¢uaocopuu (PhD) no cneunanbnocrn 60060400 — “Pusnka”

B aucceprauvonHoil pabore Kacenosoit T.K., wuccrneayrorcst CBs3U
BepLIMHHBIX MOJesell ¢ Teopueil y310B, OCHOBAHHBIX Ha (bepMHOHHBIX H
GO30HHBIX MOJIeNel CTaTHCTHYECKOM MeXaHWKH 0e3 BHELIHEero roJjis U CIHHOBBIX
y3nax, [[e HMHBAapHaHT y3Jia OnpejieNseT CTaTHUCTH4ECKYlo CyMMy MoieNu
TepMOJMHAMUYECKOM Mpejene

PekoHcTpynpoBaHa HOBasi BOCHMHUBEpLIMHHAs MOJIelb nyTeM
mapaMeTpH3alii  KakKA0ro HEeHYJIeBOro JJIeMEHTa GONILIIMAHOBCKUX BECOB C
MpUMEeHeHHeM  DIUTMNTHYECKHX  (DYHKIHH. Beiuucien  nonuHom  JDxowca
JeCSTUBEPILMHHON MOJIeNH, UMEIOLIAsh OJIMHAKOBbIE CITHHDI cocTosiHui Ha pedpax
npu TiepecedeHMy BeplMHbl. Mccnenosana v MoiyueHa HOBas R - MaTrpula
TPeX4acTHYHOM BEPIIMHHON MOJeNH y3ja ¢ pasHOUBETHRIMH 3allerIeHUsIMH 13
Mpe/ICTaBJIeHHH TPYMIbl KOC, TMOJYYEHHBIX alrOpuTMOM dorenss U BBIYUCIEH
MHBAPMAHT,  NPOTMOPIMOHANBHBIH  MHOrOUBETHOMY  TOJHHOMY JlxoHca.
PaccunTana BOCHLMUBEPILMHHAS MOJIE/b C UCII0JIB30BAHHEM aH3alla bBere u Tounoe
pellleHHe CHUCTeMBI OBbUIO  MOJYYEHO 10Ce  MPUMEHEHH ypaBHEHUH s
0KA3aTe/IbeTBA HHTErPUPYEMOCTH.

[losydeHHble Pe3yIbTaThl XapaKTepU3ylOTCsl BHYTPEHHHM CIHHCTBOM. 2r1o
CBS3AHO C IOCTAHOBKOI 3aJaud M METOJAMKON HccnenoBanus. Bee pesysbraThl
JKccepTalud O0OCHOBAHbI W CHAOXKeHbI MOJHBIMU  pacieTaMHu. BBenenuble U
paccMaTpUBaeMble MOHSTHS U ONpPe/IeIeHHs KOPPEKTHBI.

Cuuraro, urto padora KaceHoBoi T.K., orBeuaer BceM TpeOOBAHHUSIM,
NpeIbsABISIEMBIM K TOKTOPCKOH AMCCepTalini PhD, 1 MoeT ObITh PEKOMEH/I0BaHa
K 3almTe Ha coWcKaHue yueHol crerenu jaokrtopa PhD mno crneunanbHOCTH
6D060400-“Duznka’.
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