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Abstract 

This work is devoted to the study of interfaces and semi ·classical limits 
of conformal blocks in different types of two-dimensional conformal 

field theories (CFTs), 
Conformal imerfaces (or defects) between two CFTs related by an RG 

(renormalization group) flow are referred as RG domain wall. They give 
an exact relation between the operators in the UV (ultraviolet) and IR 
(infrared) CFTs. We explicitly constructed the RC domain wall between 
two minimal N=l SCFT models SMp and SMr2 related by the RG flow 
initiated by the top component of the Neveu-Schwarz super-field <l.>1.3. 
This allowed us to calculate the mixing coefficients for several classes of 
fields and to match them with the ones obtained through the 

perturbative analysis. 
Topological defects are the special class of the conformal interfaces for 
which the energy-momentum tensor is continuous across the defect. We 
analyzed the Lagrangian of the Liouvilk theory with topological defects 
and found the general solution of its equations of motion. Using these 
solutions, we were able to investigate the heavy and light semi-classical 
limits of the defect two-point function found before via the bootstrap 

relations. 
For the N = l super Liouville theory {SLIT) we solved the Cardy­
Lewellen equation for defects. To find the solutions we generalized some 
expressions (relating certain elements of the fusion matrix to the 
structure constants) valid in rational conformal field theory to the N= 1 

SLFT. 
The AGT correspondence connects the Nekrasov Partition Function in 
four dimensional N=2 supersymmetric Yang-Mills (SYM) theory to the 
Liouville conformal blocks in two dimensions. It is known that the 
Nek.rasov Partition Function can be presented as a sum over Young 
diagrams. We showed that for certain class of CIT blocks the 
corresponding Nekrasov partition functions in the light asymptotic limit 
are simplified drastically namely being represented as a sum of a 
restricted class of Young diagrams. This allowed as to compute the light 
asymptotic limit of An-1 Toda conformal blocks. 
There is a AGT like duality· between SU(2) N=2 super-symmetric field 
theories living on R4/Zz space and N=l SLIT. \Ve showed that again 
only a restricted set of Young diagrams contribute to the partition 
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function in the light asymproric limit. This Pnahled us to sum up the 
instanton series explicitly and find closed expressions for the 
corresponding N= 1 SLFT four point blocks in the light asymptotic limit. 

Timeliness and relevance 

Two dimensional conformal field theories play an important rok• in 
modern-day theoretical physics. These are two dimensional quantum 
field theories that are invariant under conformal transformations [3]. 
Conformal symmetry was introduced in quantum field theory nearly 
fifty years ago under the influence of ideas of scaling and universality in 
theories of the Sl'Cond-ordcr phase transitions [l]. According to the 
scaling postulate at the critical point the interaction of fields 
corresponding to the order parameters of the statistical system becomes 
scale invariant. 

If a theory is endowed with scale invariance. then its encrgy­
momentum tensor is traceless. This kind of theories are also invariant 
with respect to a larger class of coordinate transformations under which 
the metric tensor gets multiplied by an arbitrary function. Such 
coordinate transformations form the conformal group [3]. 

The properties of the conformal group in d>2 differ from those of d=2 (d 
is the space-time dimension). In the first cas<' the conformal group is 

finite and consist.s of translations, rotations, dilatations, and special 
conformal transformations [2], while in the second case it is infinite­
dimensional and consists of holomorphic and anti-holomorphic 
transformations. 

The Laurent series coefficients of the stress energy tensor are the 
generators of the conformal group. The algebra of these generators 
coincides with the central extension of the Witt algebra and is known as 
the Virasoro algebra. The value of the central charge is an important 
parameter that characterizes the theory and can be considered as the 
effective degree of freedom of the system. 
There are certain fields in the operator algebra such that all the other 
fields can be constructed from these special fields by applying conformal 
transformations. The first ones are called primary fields, while the others 
descendants or secondary fields. 

4 

~ 

The cnrrclatinn functions of the secondary fields can be obtained by 
applying special differential operarors on the corrdation functions of the 
corresponding primary fields. This is why all the information about 
conformal field theory is encoded in the correlation functions of the 

primary fields. 
An important example of CFT is Liou ville field theory [45] which is a 

bosonic field theory with an exponential interaction. This theory is 
endowed with spin two conserved currents that are the holomorphic and 
anti-holomorphic components of the stress energy tensor. The Fourier 
components of these currents obey the Virasoro algebra. It turns out that 
there are more general CFTs which in addition to the spin two currents 
include also conserved currents with higher spins [5 ]. The corresponding 
symmetry algebra is called \\' algebra. Important examples of theories 
that have W symmetry proportions are Toda theories. These theories 
generalize LFT for th<' cases of several interacting scalar fields. 
As a first step on the way of constructing of a full-fledged quantum 

Theory it is always instructive to investigate its semi classical limit. 
ln both Liouville and Toda theories one can distinguish three types of 

semi classical limits: these are mini-superspace, heavy and light limits. 
All three are the large central charge limits and they differ from each 
other by the behavior of primary fields under consideration. 
The AGT correspondenc<' [6] connects two-dimensional conformal 
blocks to the Nekrasov partition function [7-9] of the four-dimensional 
N = 2 Supersymmerric gauge theories. It is a powerful tool not only for 
deriving correlation functions in two-dimensional CFTs but also for 
studying gauge theories by applying CIT methods. The Nekrasov 
partition function can be represented as a sum over Young diagrams [7-
9] which according to AGT correspondence can be used to compute 
conformal blocks in two dimensional CFTs. 
We have considered the U(N) Nekrasov partition function in the light 

asymptotic limit i.e. we connected the gauge parameters with the CIT 
parameters (the conformal dimensions) in the light limit schematically. 
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We pro\·ed that in this limit for a spPcific choice of fields in the 
NekrasO\' partition function contribut only certain kinds of Young 
diagrams. This simplification was so strong that it was possible to write 
an explicit formula for the partition function with arbitrary N. After 
applying AGT we got thc W' light conformal blocks for arbitrary N- 's. 
It was known that there cxists a AGT like> corrc>spondence also between 
the two-dimensional super-symmetric CFT and a certain four­
dimensional gauge theory. 

In [l 0, 11] the Nekrasov U(N) partition function analog on R4/Z:-.i space 

was constructed. Furthermore, a map between the U(2) gauge theory 

partition function on R4/Z2 and the four point Neveu-Schwarz 

correlation function in two dimensional N= I super conformal field 

theory (SCFT) [ 13-17] was suggested in [ 12]. It was natural that in this 

case too we were able to show that in the light asymptotic limit only a 

restricted set of Young diagrams contribute (i.e. one row diagrams) to the 

partition function so that it was possible to sum up the instanton series 

explicitly. Then we performed the analog of the AGT map and got the 

light conformal blocks in the Neveu-Schwarz sector. In two dimensional 

N = 1 SCFTs in addition to the Neveu-Schwarz fields one has also the 

Ramond fields. In (18] the analogue of the AGT map for the correlators 

containing two Ramond and two Neveu-Schwarz fields, as well as for 

those of four Ramond fields, was suggested. Again, it was reasonable that 

we were able to find exact expressions for these conformal blocks in the 

light asymptotic limit. Let me stress that in the Ramond sector not 

only one row diagrams contribute but also diagrams like: 

....... 1 I . 

A. Zamolodchikov in one of his well-known papers (19] investigated the 

RG tlO\v from minimal model Mp to Mp-1 initiated by the relevant field 

<fll.'<. The operators in Mp are mixed and renormalized to give operators in 
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l'vlp 1 He calculated the mixing coefficients for several classes of local 

fields by using leading order perturbation theory Yalid for the large p. 

There exists a similar RG trajectory connecting N~ l super-minimal 

models SMp to SMp 2 initiated by the NS top component <P1.:i. 

Oriented lim's separating two different two-dimensional quantum field 

theories are called interfaces or defects. Conformal interfaces satisfy the 

gluing condition y(i) - f(lJ = rlz) - fCZ)_ An imcrface can be 

regarded also as a map between observables in two theories. An example 

of a conformal interface is the RG domain wall which relates the 

operators between UV and IR theories (20]. Gaiotto proposed an 

algebraic construction for coset minimal models and also for N=l cosct 

super-minimal models. One of the advantage of this RG domain walls is 

that it enables us to derive the mixing coefficients of operators under RG 

flow without making use of known perturbation methods. 

Topological defecrs are special type of conformal interfaces for which 

rCt) = r<2J and f(l) = f(Z)_ Topological defects in 2d CIT can be 

considered as an operator D which commutes with the generators of 

both left and right chiral algebras of the CFT. This condition ensures that 

the operator D is invariant under the distortion of the line to which it is 

attached. Topological defects in the Liouville field theory play an 

important role in the AGT duality with Wilson lines. We studied various 

aspects of the topological defects in the Liouville and super-Liouville 

field theories. 

Aim of the dissertation 

• 

• 

• 

the derivation of conformal blocks in the light asymptotic 

limit for An-1 Toda theories, 
the derivation of conformal blocks in the light asymptotic 

limit forN=l SLIT, 
the study of topological defects in the Liouville and N=l super 

Liouville field theories, 

7 

' I 



• to construct conformal interface between SMp and Sl\·lp, N· 1 
SCFT models. 

Novelty of the work 

In this work the following new results were obtained: 
I. We found analytic expressions for An-1 Toda conformal blocks 

in the light asymptotic limit, for arbitrary n, applying the AGT 

correspondence and using the Nekrasov partition functions. 

2. V/e found N - 1 SLIT conformal blocks in the light asymptotic 

limit in the NS and R sectors by applying the AGT like duality 

and compared the results with the corresponding formulae 

found with the direct CFT methods in the NS sector. 

3. We established for N = 1 super Liouville field theory Moore­

Sciberg relations between the fusion matrix and the structure 

constants. 

4. \Ve found topological defects for N = 1 super Liouville field 

theory. 

5. 

6. 

We studied semi classical properties of the topological defects 

in the Liouville theory. 

We calculated explicitly the mixing coefficients for the several 

classes of local fields in the case of the supersymmetric RG flow 

by using Gaiotto's proposal for the RG domain wall between 

some coset CIT models. 

Practical value 

Defects and interfaces play important role for the various problems in 
condensed matter, String theory, Ads/CIT and AGT correspondences. 
Our findings can find an application in all these topics. 
The technique developed in this thesis for calculation of conformal 
blocks in semi-classical limit can be used in numerous other problems. In 
particular, we can compute semi-classical limit of conformal blocks in 

8 

the para Liouville and para Toda field theories describing the interaction 
with parafermions. These limits ocrnr in testing of the Ads/CFT 

correspondence. 

Main points to defend 

Main points to defend are: 

l. We found that Nekrasov partition functions corresponding to 

An-I Toda conformal blocks for the certain choice of fields in 

the light asymptotic limit are simplified drastically and given 

by the sum over Young diagrams having at most n-1 rows. 

2. We found that to the Nekrasov partition functions 

corresponding to N = 1 SLIT conformal blocks in the light 

asymptotic limit contribute only Young diagrams having one 

raw and one column. 

3. For N = 1 super Liouville field theory we have shown that 

certain elements of the fusion matrix in the NS sector are 

related to the structure constants according to the same rnles 

which one observes in RCFTs (rational conformal field 

theories). For some special cases we showed that certain 

elements of the fusion matrix in the R sector are related to the 

structure constants according to the same rules which we 

observe in the NS sector. Using these relations in the R sector 

we were able to solve the Cardy-Lewellen equations for 

topological defects. 

4. For the Lagrangian of the Liouville theory with topological 

defects we found the general solutions of the corresponding 

defect equations of motion. Then we calculated the defect two-

point functions in the light and heavy asymptotic limits. 

5. We specified Gaiotto's proposal for the RG domain \val! 

between some coset CIT models to the case of two minimal 

N= 1 SCFT models SMp and SMp 2 related by the RG flow 
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initiated by the top componcnt of the NcH'u-Sch\\"arz supcr­

field <l>i:i. We then compared the result to the perturbation 

theory rc:sults available in the literature and found that they arc 

in perfect agreement. 

Length and structure of the dissertation 

The dissertation contains an Introduction, 6 chapters and the 
bibliography. The first chapter is a review of the necessary CIT tools. 
The other chapters describe our findings. 

Chapter 2 

We review Minimal models which are the simplest of all of CFTs. In 

these theories the number of primary fields is finite. After that we briefly 

explain the basics of' coset theories. The next sections arc based on the 

paper [5] in my publication list. Namely: 

• we briefly review the 2d N ., l super-conformal filed theories; 

• 

• 

we bring the description of the cosct construction of N = 1 

SCFT; 

we formulate Gaiotto's general proposal for a class of coset 

CFTmodels; 

• we present the new results \vhich we obtained in the paper 

[5], where we explicitly calculated the mixing coefficients 

Content of the dissertation for the several classes of local fields in the case of the 

supersymmetric RG flow, by using RG domain wall proposal. 

In chapter l we review the material necessary ro present our findings. In 

chapters 2-6 we explain the background of the solved problem and 

deliver the findings. 

Chapter 1 

We define what the d-dimensional conformal transformations are. Then 

we concentrate on the case when d=2. We show that the generators of 

two-dimensional conformal transformations obey the so called Witt 

algebra. We demonstrate that the conformal invariance forces the energy 

momentum tensor to be traceless. We consider radial quantization, OPE 

of operators. After that we argue that the OPE of the energy momentum 

tensor with itself must have a central extension term, which is 

equivalent to the statement that in CfT the modes of the energy 

momentum tensor obey the Virasoro algebra. We show that conformal 

invariance fixes the two- and three-point functions up to constant factor 

known as structure constants. \Ve end this chapter by exhibiting that the 

Hilbert state is the direct sum over the product of hoiomorphic and anti­

holomorphic Verma modules. 

10 

Then we compared this with the perturbation theory results 

available in the literature and found a complete agreement. 

Chapter3 

This chapter we begin by introducing the reader to the so called 

Liouville field theory. In this theory the number of primary fields is 

infinite, which is to say that the theory is irrational. The next sections of 

this chapter contain the materials presented in the papers [4,6] in my 

publication list, namely: 

• we analyze classical Liouville theory with defects; 

• we review the general solution of the Liou ville equation; 

• 
• 

• 

• 

we present general solution of the defect equations of motion; 

we present the Lagrangian of the product of the Liouville 

theories on half-plane with the boundary condition specified 

by a permutation brane; 

we review defects and permutation branes in quantum 

Liouville theory; 

we review the heavy and light asymptotic semi-dassical limits, 
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• 

we calculated the defect two-point function in the light 

asymptotic limit, and showed that it is given by the path 

integral over solutions of the defect equations of motion with 

vanishing energy-momentum tensor: 

we calculated t.he Jefect two-point function in the heavy 

asymptotic limit and showed that it is given by the exponential 

of the Liouville action with defect evaluated on the solution 

with two singular points. 

Chapter4 

As we have mentioned already the tree-point function is fixed by 

conformal symetry up to a constant factor known as structure constants. 

The structure constants are parameters of the theory under 

consideration. They can be found by the so called bootstrap procedure. 

In this chapter we review the boot~trap procedure, the remaining 

sections contain the material from the paper [3] in my publication list: 

• we review basic facts on N = 1 super-Liouville theory; 

• 

• 

we compute the elements of an ansatz for the fusion matrices 

with one of the intermediate states set to the vacuum; 

we specialize the formulae obtained in the previous paragraph 

to the component of the fusion matrices of the NS sector; 

• we analyze the Ramond sector for a degenerate entry; 

• we apply formulae obtained in the previous paragraph to solve 

the Cardy-Lewellen equations for the topological defects. 

) 

) 

~rs J 
We review the basic facts of Toda CIT, which are 2d CFT theories that 

besides the spin 2 holomorphic energy momentum current are endowed 

with the additional higher spin currents. After that, anticipating the 

AGT correspondence we review instantons and so called Nekrasov's 

partition functions in four-dimensional N=2 Super Yang-Mills gauge 

theory. The later chapters wi.11 connect the Nekrasov partition functions 

to the Toda conformal blocks by the so called AGT correspondence. The 
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following Sl'Ctions contain the n•sulrs from the paper [2] in my 

publication list. They are organized in the following way: 

• 
• 

• 

• 

we reviC'w necessary details on the light asymptotic limit: 

we compute the light asymptotic limit of the Nckrasov 

partition functions. and show that choosing the data in a 

certain way truncates the Nekrasov functions in the light 

asymptotic limit to the sum over Young diagrams containing at 

most n -" l rows; 

WC' compute the Nekrasov partmon function in the light 

asymptotic limit. This allows us to obtain the An-1 Toda four 

point functions in the light limit, where n>l; 

we compute the conformal block in Az Toda field theory by 

using the fact that in the light asymptotic limit conformal 

blocks admit an integral representation. We compare this result 

and the formula obtained by the AGT correspondence and 

show that they are the same. 

Chapter6 

This chapter contains the results obtained in the paper [ l] m my 

publication list. It is organized as follows: 

• 

• 

• 

• 
• 

• 

the expression for the instanton partition functions of N = 2 

SYM on R4/Z2 is reviewed; 

we bring known facts for N = 1 SLFT and its light asymptotic 

limit that will be useful for us; 

the map between N = l super Liouville conformal blocks and 

N = 2 SYM on R4/Z2 is given; 

the mles for the light asymptotic limit are written; 

we present new results on various partition function in the 

light limit: 

by using these partition functions, we give the corresponding 

conformal blocks in the light limit. 
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Conclusions 
We were able to dcriH' the conformal blocks in the light limit for two 

generalizations of Liou ville theory. Namely for its b igher integer spin 

generalization An 1 Toda and for the spine 3/2 generalization N·· 1 super­

Liouville field theory. 

We analyzed topological defects for LFT in its light and heavy limits. 

We solved the Cardy-Lewellen equations for a topological defect in N~l 

SLIT. 
We explicitly derived the mixing coefficients of several classes of fields 

under the RG flow from the N=l super minimal model Mr to Mp 2 

initiated by the relevant NS field <j) \.3. 
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qm2111!1 mL11111rcr1111hhhp hu, npnup muhtfmlnlu10 l.11 l.pl[~wtli 

mltlpruon1rcrimh-clwtfmuml1mtf h P,htlmrl1murn l:ih l1nh'.pnptf 

&hmtlrn~m1pimhubpl1 hl[wuuf mtf r: tuhpq!im-!11f u.inqul1 f<!hhqnpp 

lp1tfu1nhbhrnhhpJ:! hUiuqjrnmumu hh l1nu'.pnp.tf )utfpl1 

qhbbpwumphhp(l, np.nhg :bmp]h qnpoml[!iglthp.1: pmtlmpmpmu bh 

'-!.J1p.umn1m1l1 hUiupmhID2tU1u: lf~S-J1 qmphnp op[1ullll\ t lj1mtlti.tl1 

~u12mp Shumf<!J11LUJ:! (lrl:S), np11 tpuu1nhhliu1m1J1h op.bhpntl 

tpnJumqqnr1 pnqnhtuJ!ih IJ:lll2111[1 111bump]mh t: lfmh Glllb unjhl.P 

J:!bqhmhmp l1'1S-hbp, npnhp pmgp h.plp11 uu.iP,bm[ hnumbpbhpJ1g 

(tubpqluu-J1tfu1nLtul1 J.Ul:ihqnpl1 hntmfp'.pl1lt h rnurnphnp1tfnp.~J1l[ 

qntftqnuhb111hhp) tqmpmuml[mtf hu hmh mtlhtli tfho uu1l1hntl 

u1mhtqml11.ln11 lmumbpbhp.: L.mtfIDtqmmum~m1u u!itfb111pJ1w3p 

hmhpmhm2J1tl(1 mhtlmhmu bh W hwuputlfw2J1tl: W 

hmtfw~mip,mJ.UJmtfp ochntlmo mhumJ.UJUIU l[tup.hn11 opJ:i.uwl[hhp hh 

fil'nqw3p 111buntf<!Jmhuhp(1, npnhp (1UIJ:hlllup1ugumtf hh lpmtlti.tli 

mhuntf<!Jmhg tfj1 pUil!p ipnJuwqqnq uqwump qw2mhpp 

htutfUlp:lJ.i.mtlti.tli, pu~tq hu hlllh fiTnIJ:lll mht111l[<l]tuh uh2 l[lllphtli t 

mwppbpwl[bt. hphp mbuUil[J1 pt.lmqP-11wuUil[mh umhtfwuuhp' tfpb.!1 

unuqhp-mtupt11011Lf<!Jl1lU, omup h f<!hJ.Uli UUlhtfmhubpg: 

fiTtlhhp 11!rnhpmwgJ.i.u1Jmtf hhpl1miu1gt.IUI/) hptfhwl[mu lllJlIJ:JlllUpul:i.p[! 
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• 

• 

• 

• 

U1.11muL1 bup \\'n rn1:.unqu3u1u l1n'u:jinptf p1nl1L11p 

l1mtftujtul]U1U n-ji hunfmp iul:quh pt[rnq)i11wmul1rn'u 

umhtfu1bn11!: 

(il-\:iuhjl1L-Gt\tupgj1 h ]uh nwtfnhJtuh uh4mnpu\:;pmtf qt11hj 

blip mh1u1l1rnJil1 mpunuhlll]ll111ljUJl1lhhLp hpl1~un\1 N-,J 

UmUll:.puptfrnppl1 qnh:pnptl ptnl\hpji hrntlmp. ial:.JUh 

ptjmqj1qwu u1 l1mh umhtfmhmtf: 

lJmhpmtfmuh mumtf\nuuj1pt\hl t qh:pll1rnml L '\.S-j1 

1mqpwhchut111, qlllht\ht t hmtfm14mUJmujumh 2mpdtfmh 

hmtjummpnu[\1hpp p'lu1hmhmp 1mom up: Ountfumuj1pt\ht 

hh hpqm qhmmhji :-\>mhqgj:iu1J\1 omhp h iuh1uh 

ptj_tuqj:iqummqmh 1m1htlmhhh11p: 

N= 1 unuqhp 4'1S-mtf gnqg \:;up mt[hL, np 1fj11u&nq1huu 

t[mmpj1g\1 npn2ml1l1 q \:;t[hhrnuhp 'uh3m-Ct[wpgj:i uh4mnpmtf 

l1unqtj_mo hh qmnmgtlmopmJJ:ih qnpoml1J:ighhpj:i hhm hnqh 

qmlmhhhpntj. ntmhp qjJU1tj_b1 hh mugpnhllll 4'\.S-mtl: 

f!l:;pht hhp tpmulllrnpqhhp, np lllJI} mptnmhmpllllllJUJlllhul:ipp 

l)_1zm hh hu1li fhutfnh3mu uhlJ.mnpnuI: Oqmt\htnt\ UIJI) 

mnu~_nqu3muuhpj:ig mumtlhmuj:ipl:it hul? .Ji2lllpqJ:i-Lnulhthhj:i 

uimi1.huup qt:J>hl1muhpp hllltlmp: 

• '±Ul]Utnnh qlllh]ulllqm2ml1bl 1:: 
RG qntit]h Ulllltnp npn2 

qnuhm 4'1-S-hhpJ:i hlllthup: lJl:ihl? mumtfhmuj:ipht h\11< qplll 

dllluhllltlnp ql:iuipp' tlj:ihj1tlllll N=l unrn1hp 4'1S 

tfnqbtbbpnuI: '1tu2U1hpp tlj:i pU1hj1 qIDub.pj1 hmtltup 

plllgIDhut3mnph.h hm2tlh1 hhp \munht[h1m qn11owqJ:ighl:ipp: 
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,ll;Y AJibHOCTh 11 ,n;E<I>EKThI 

Pe3IOMe 

,ll,ByMCpllhlC J;()i[(pOpM!!bll' TCOpm1 f!OJl11 (KT!!) "JTO 1rna11TO!lb!C Tcop1111 

110Jl11 KOTOpbtC rnrpC,ll;l'Jll'Ilbl B i-\BYMCpHOM upocrpaHCTBC-BpCMCHll 11 

Hl!Bap11aWf'Hbl OTHOC!ITC,11,JIO KompopMH hIX npeo6pa30Bam1i1. 

KoMHOHCHThI TC'H:iopa :rncpnrn-11Mny111>ca l!B.~l!IOTCJ! rcHcpaTopaMH 

1rnmpopMnoi1 rpym1b1 a 11x Ko:i<Pcpm-1ne11T1>I <!>ypuc Yi-\OBJlCTBOplllOT 

anre6pe Bnpacopo. Ba)lmb!M npHMepoM KTH .llBJilleTrn Teop1111 rTOJill 

JT11yBHJIJHI (JTTTI), KOTOpM 11BJH!CTCll Teop11ci1 6o30HHOI'O llOJHI c 

3Kcnonem-1HaJibHhIM B3aHM0,1\CHCTBHCM. Cy111ecTBy10T 6onec 06111He 

KTII, KOTOpb!C IIOMHMO TOKOB co CI!HI-IOM ,ll;Ba BKJIIO'IalOT TaK)l(C 

coxpa1111101u;11ern TOKH c 6onee BhICOKHJ\!H cnn11aM11. CooTBCTCTBYIO!Uall 

anre6pa c11MMCTp1111 1ia'lb1BaeTcsi W-anre6poit BaiKHblMH npttMcpoM 

Teop11i1, 06mu1a10umx \V-c11MMcrp11ci1, SJBJ!lllOTCll Tcop1111 ToJ\a. )n1 

Teop1111 06o6111a10T JITfI JU!ll CJly'lall l-ICCKO.:!hKHX B3aHMOJlCHCTBYIOllll1X 

CKaJJ$1p1-1hlX ll0Jlei1. B TCOpHl!X JlHyBHJIJlll 11 TO,!J.bl MOlKHO BbJ)leJIHTh TpH 

Tttna KB3'3lll(;1aCCll<iCCKHX npe,!l.CJIOB. 3TO '.\H11-1H-CY11Cpcneik, TlllKC,lblC 11 

11ern11e npe,n;e11b1. 

' 
Oc11os11i,1e pe3yJibTaTbl, npe.D.crnsne1111b1e s JJ.HCceprnu,111-1: 

• 

• 

M1>1 llOJI)"IHJIH iis111>1e aua.nliTH'ICCKHC BblpIDKe111111 )l.11H AnToda 

KOHcj:iOpMHhlX 6JIOKOB B JierKOM ac11MnTOTl1'1CCKOM npe.ll,eJ1e, J])lll 

npo113sonb11oro n. 

Mb1 TaK)l(e tta111JI11 llBHblC amu111TM<1ecK11e Bblpa:JKCHHll J])lll 

,n;syMcpHblX N = I cynepc11MMCTp!i<1H1>1x KOHcj:iopMHblX 6,10KOB B 

,1crnoM ac11MnToT11•1ecKOM npeJieJie KaK B Hese-Wsapu,oscKOM 

raK 11 s PaMOllOBCKOM ceKTopax. 
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• M1>1 11poa11a:11r111p0Bam1 ;iarpatnKHaH LFT c rn11o;iorw1ccK11M11 

;1eq1eKTa~111 11 l!lll!J:!M o6itlee pemeHl1C COOTBeTCTBYIO!UHX 

;1eqieKTHt.1x ypaHHCHHtt JlBHlKemrn. Mbt 1n)"Ht:n1 TSJlKe:11>1e H 

,1crKHC 1ma·rnKJ1aCC11'IeCKHe npe!le,lbl llBYXTO'lt'll!OH qiyHKUH11 

np11 l!aJ1114Hl1 Tono;10D14CCKHX ;.1ecjleKTOB, KOTOpall 6b!Jlll HllH/.lCHll 

paHCC Wl COOTHOlllCHlltt 6y-rcTpana. 

• .!l,;rn N ~ l cynepc1mMeTptt4HOH Teop11n cyni::p-Jlny011:i;u1 Mbl 

110Ka3am1, '!TO llCKOTOpbtC °}JleMCHT(,l M3Tp11llbl CJ!Hlll!Hll B 

CCKTOpC Hcsc-Wsapua csinaHbl co c-rpyKTypHb!MH KOHCT3HT3Ml1 

110 TCM lKC 

pau110Ha.JlbHOH 

npaBHJ13M, KOTOpb!C 

KOHtjlOpMHOM TCOpHH 

6blJ!H ycTaHOBJIC!lbl B 

noJrn. M bl co6pa;111 

HCKOTOpb!C CBl-UlCTCJlbCTBa TOfO, '!TO 3Tll COOTHOWeHllSl ):\QJ1ll<Hbl 

Bb!IJOj!HllTbCSl TaKlKC B PaMOHOBCKOM ceKTope. HCIIOJlb·~yl! HX, Mb! 

noo1y'l1urn ypas11c11uc Kap.ntt-JlblOBCJ!JlCHa ;urn nccjlcKTOB 11 

nocTpOHJlH necjleKTbt s N=I cynepcttMMeTpH'IHOH Teopu11 

Jl11ys1rn;m. 

• Mbt 113y1-nrn11 npe.:u1onolKeHHC rai.\oTIO 0 cymecTBOBaHHl1 

peHopc.irpynnosoro KOHQJOPMHOro 1111Tepq1ei1ca \!CiKJlY 

011pCJlC.:lCHHb1M11 KoceT CFT-MOJlCHllMH .LIJlll 4acrnoro c,1y•ia)J 

.LIBYX Mfl!UiMa.JlbHblX N = I SCFT-MOJlCllCH SMp H SMp-2. 

CB)J'JllHHblX peHOpMrpynnOBblM 
f!OTOKOM, UH,llyUHposaHHblM 

sepxHeH KOMno11emoi1 Hese-UJsap11oscKoro cynepnom1 <l>u. 
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