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O136I8 Ha MaracTepekyio padory Karxosa Jlennca Cepreesnua

«Henaaelnas ¢carmMa-Moelb B HellpepeIBHOM npenesie moiean Yankepa-Konaarroga aus
CIHHEOROIO KBaHTOBOIO 3dipexra Xoanay '

Maructepckas aucceprauus KaTkoa JHenuca CepreesHda IIOCBAilleHa TINATEABHOMY
HCCHENIOBAHMIO HEYTIOPSAOYeHHON Mojeny, omuchiBaron(eif cnuHOBEIT kBaHTOBEIM adhdexr Xonna u
COOTBETCTBYIOINMII KBaHTOBBIH XOJUIOBCKmiE mepexos B Kiacce cummerpud C (B 10-knmaccosoit
Kraccupukaimyn Ansmianpa-l[uprOayspa). PaccMarpupacMasa B paboTe MHKpOCKONMYECKas MOASTH
ABJII€TCS HOCTaTOYHO OOLIEH 1 BIIFOYAET MHOIO [IApaMeTpoB, B TOM YHCIIEe YHCII0 KaHaioB N Ha KaxKIoM
3BeHe W pa3IHdHble GopMBI MaTpHMYHBIX 3MEMEHTOB TYHHETTMPOBAHWA MeEXOy 3BeHhaMH. Oppoll uz
CHMMeETpHH TeopuH sBisgeTcs rmobanenas SU(2)-cHMMeTpiis BpalieHHH CIIMHOB, M3 KOTOPOIi cliefyerT, 9To
COCTOAHHS MOTYT OBITh Pa3[eNeHE! Ha HE3ABMCUMBIE CHHIVIETHBIN 1 TPUIUIETHBIN CEKTOpa.

B npemene Gonemux N aprop oroOpaxaer Mopeilkr Ha 3(QeKTHBHYIO YHHMBEPCATBHYIO
HHU3KOSHEPIreTHYCCKYIO TEOPHUIO TTOJIA - HE.IIHHEI“i]-I)f[O CHI'Ma-MOJZIEIIE Ha COCTBETCTBYIOILEM TIPOCTPAHCTEBE.
BeiBon ocHOBaH Ha cemnoBoM NpuOmKeHuH, obocHoBaHHOM OonpmuM sHadeHneM N. HeoxunaHHbIM
PE3YJIETATOM TaKOTO OTOOpasKeHHA ABIACTCA TO, 4TO IPH HEKOTOPHIX 3HAYCHHSAX MTapaMETPOB TPHILTETHEH
CEKTOP He OTHAENASTCS OT CHHIVICTHOIO, a COOTBETCTBYIOMIHE MOIBI MOTYT BIMATH Ha KOHCTAHTHI CBS3H B
CHI'Ma-MOJIe/Td U Ha MacTab JUTMHEL, HAYUHAS C KOTOPOr0 YCTAHARIHBAETCS YHHBEPCATLHOE TOBEJEHHE.,

IpencraBnesHoe B pabore HccenOBaHHE SBIAETCS BECbMa OCHOBATCIBHBIM M BBIOIHEHO Ha
O9eHb BBICOKOM TEXHHUECKOM YpoBHE. Ero pesymesrarsl Moy GBI TOCITYKUTE OCHOBOM Iist Iy OipKanumii B
BeIymUX QU3MYECKHX jKypHanax. [ cpaBHEHHA MOTY CKa3aTh, HTO B MOEM YHHBEpCHTETe paboTa TaKkoro
YPOBHS BIOJHEe MOMIA OBl GHITH JOCTATOMHLIM OCHOBAHHEM ANA NPHCY/KACHHS COHCKATENIO CTEHEHH
nokropa (punocodun (PhD).

XOTd KODPEKTHOCTh pPe3yAbTaToB PaboTsl He BBI3BIBAET COMHEHHH, A XOTeN OBl TIPEMIOMKHTH
BOZMOKHBIC YITYUYNICHHS B H3NOKEHNH MaTepHATa.

Bo-niepprrx, 6buto 651 Xopomo, ecnu b1 asTop Aan Gonee noapobHyro HH3MYECKYI0 MOTHBALIHIO
HCCNeJoBaHNs, OOBSACHMB TIOCTAHOBKY 3a/ladd H BO3MOXKHBIC CHCTEMBI, B KOTOPHIX MO)XHO Habmonatsh
CIMHOBBIN KBaHTOBBIH 3@dexr Xomra. B aTom cMeicsie obcyKIeHHe HENaBHO 00HAPYKEHHBIX NPU3HAKOB
CIIOHTAHHOIO HAPYIICHHI CHMMETpuHM oOpamIeHHsS BpEeMEHH B IOBEPHYTHIX OHCHONMHBIX MaTepuarnax,
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KOTOpOE ceifyac NOMEILEHO B 3aKTIOYMTENbHBIH pa3liel, Ha MOH B3IIal, ObLIo Obl yMECTHee NMEPEeHECTH BO
BBEJICHHE: TaM OHO Jano Obl (u3uueckuii KOHTEKCT M YCHIHIO OBl 00OCHOBaHHE aKTyalbHOCTH H
3HaYMMOCTH pe3yJsTaToB paboTel. Takke Bo BBeZieHHMM ObUI0 OBI 10J1€3HO 00CYaUTh 6a30BYI0 IMIOOAIBHYIO
CHMMETpHIO cucTeMsl - SU(2)-CHMMETpHIO MoBOPOTa cruHa. D1y SU(2)-CHMMETpHIO GBUIO GBI MOTE3HO
YIOMSHYTh JaXe B aHHOTauMM K pabore. D10 caenamo OBl TEPMHHBI «CHHIVIETHBIH CEKTOP» H
TPHUIUIETHEIH CeKTOp» 60j1ee MOHATHBIMH.

Bo-BTOpBIX, TEXHHUECKHH TEPMHH «JUTHHA YNETpadHoneToRO# 06pe3ku», HCTONB3yeMBlii B paboTe,
JUIAL MeHs He BIOJNHE siceH. S mpejronaraio, 9TO aBTOp MMEET B BHAY MaciuTad, Ha KOTOPOM CHCTeMa
HauMHAeT JIEMOHCTPUPOBATh YHHUBEpCATbHOE MoBeieHHe obmei cuctemsl kiacca C BOMU3M KPHTHYECKOH
TOYKH, OINHMCBIBAEMOE HEIMHEHHOH CHUIMa-MOJEbI0, TO ecTh AM((dy3uoHHBIH MacmTad mmuHbl. Ecnm s
npas, g mpemnoden 6bI, YTOOBI aBTOp HCMONB30BaN Gonee QU3MUECKHIT TEepMHMH «MaciuTad IJIMHEI
muddysmm.

_ Haxonen, B ¢opmy/IHpoBKe MOZLENH. OTCYTCTBYET .yNOMHHaHME peTapano-aasahcHor (RA)
CTPYKTYpeL. 2Ta CTpyKTypa HeoOXomuma sl oOCYXkAeHHS OObIX TPAaHCTIOPTHBIX CBOMCTB. ABTOpY
crenyeT 0ObACHUTE, KaK 3Ta CTPYKTypa BO3HUKAET B Mally0apOBCKOM IIpeCTaBICHHH.

B uenom pa6ora npencrarnsier co0oif BaKHBIA BKIAJ B COBOKYIMHOCTh 3HAHMIA O KPWUTHYECKHX
CBOHCTBaX BOMHM3H IepexooB AHIEPCOHA METAUI-H30JATOp. Sl peKOMEHIyIO IPHCYAUTh aBTOPY CTENeHb
MarucTpa.

C yBayKkeHHEM,

Wnesa ['pysbepr

08.06.2026
Ileperon Bepen
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Review of the Master’s Thesis by Denis Katkov

“Nonlinear Sigma Model in the Continuum Limit of the Chalker-Coddington Model for
the Spin Quantum Hall Effect”

The master’s thesis by Denis Katkov is devoted to a careful study of a random network model
describing the spin quantum Hall effect and the corresponding quantum Hall transition in the symmetry class

C (of the Altland-Zirnbauer 10-fold classification). The miérose&pic-model studied in the paper is quite ** =

general, involves many parameters, including the number of channels N on each link and vatious forms of
tunneling matrix elements between the links. One of the symmetries of the network is the global spin-rotation
SU(2) symmetry, which suggests that the states of the network can be split into independent the singlet and
the triplet sectots.

In the limit of large N, the authors map the network model to an effective universal low-energy field
theory, the non-linear sigma model on the appropriate target space. The derivation uses a saddle-point
approximation, justified by the large value of N. A surprising result of the mapping is that for some values
of parameters, the tdplet sector is not decoupled from the single sector, and the cotresponding modes can
influence the coupling constants in the sigma model and affect the length scale at which the universal

behavior sets in.

The research reported in the thesis is very sound and is executed at a very high technical level. Its
results could serve as the basis for papers in leading physics journals. By way of compatison, I can say that
at my university, a work of this caliber could well be sufficient grounds for awarding the candidate the degree
of Doctor of Philosophy (PhD).

While the validity of the results of the thesis causes no concern, I would like to suggest possible
improvements in the presentation of the material.

First, it would be nice if the author provided more physical motivation for the study by explaining
the setting and possible systems where spin quantum Hall can be observed. In this spirit, the discussion of
recently observed indications of spontaneous time-reversal symmetry breaking in twisted bilayer materials,
which is now placed in the last section “Conclusions” would, in my opinion be more appropriately placed in
the introduction, where it would provide both the physical context and strengthen the relevance and
importance of the thesis’ results. Also in the introduction it would be useful to discuss the basic global
symmetry of the system: the SU(2) spin-rotation symmetry. It would be useful to mention this SU(2)
symmetry even in the abstract to the thesis. This would make the terms “singlet sector” and “triplet sector”
more understandable,
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Secondly, the technical term “the ultraviolet cut-off length” used throughout the thesis is not very
clear to me. I suspect that the author means the scale at which the system starts to exhibit the universal
behavior of a generic class-C system close to criticality described by the non-linear sigma model, that is, the
diffusive length scale. If I am correct, I would prefer if the author uses a more physical term “diffusive length
scale”

Finally, there is no mention of the retarded-advanced structure in the formulation of the model. This
structure is necessaty to discuss any transport property. The author should explain how this structure appears
in the Matsubara representation.

Overall, the thesis represents an important contribution to the body of knowledge on critical
properties near Anderson metal-insulator transitions. I recommend that the author is awarded a Master’s
degree.
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Sincerély yours

Ilya Gruzoo.,
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