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AHHOTAIIMM KYpPCOB

eAnexkcanap Berasun Komnaxmudurayus 6 meopuu cynepcmpym, MHO20-
obpasus Kanrabu-Hy u monoso2uveckue KoHPGoOpmHbLE MEOPUU NOAS

1.Teopust Cynepcrpyn. Mcropudeckoe BBeeHme.

2.Komnaktudurarnug 6 uz 10 uszmepenuit na muoroobpazua Kasmabu-fy — reomer-
puteckoe ycjoBme, Kotopoe obecrmeunBaer Cymnepcuvmerpun Teopun B [IpocTpancTBe-
Bpewmenn.

3. Kovmmakrudukamus 6 u3 10 usmepennit na N = 2 2d CynepkondopMHYIO TEOPHIO
noJiss — ajrebpamdeckoe ycjaoBue cynepcuMMerpun teopun B [Ipocrpancrse-Bpemenu.

4. Yro Takoe muoroobpasue Kamnadou-y. OcnoBHble (hpaKThI.

5. Uro takoe N =2 2d Cynepkondgopmuas Teopus nosda. OcHOBHBIE (DaKTHI.

6. besmaccosbie cemeiicTBa yacTuil B 3pdekTuBHOM Teopun 1ocjie KoMIakTuuKaiumu
n rapmonmveckue ¢opmbl Ha Kajaadu-4y.

7. IlpocrpancTro Mmoy.teit maOroobpasmit Kataou-y kak "target space'sdpdextuBnoit
TEOPHUH TTOJIS.
JIuteparypa:

1. A. Belavin, L. Spodyneiko N = 2 superconformal algebra in NSR string and Gepner
approach to space-time supersymmetry in ten dimensions |arXiv:1507.01911].

2. Jlekmuu M. Bepbunkoro Ha IMIKoje HIpOIILIOrO INOJA.

3. M. I'pun, Hx. HIsapm, 9. Burren Teopus cynepcmpyn riaBa 14 neppoie 10 cTpanuir,
raasa 15 naparpadnr 15.1-15.5 u 15.7.

e ITaBen TaBpunenko Ceob60dHbie depmuorsl, demepmuHaHMsbl, U30MOHO-
dpomuuie depopmayuu

1. Anrebper Teiizentepra n Kinunddopaa. Oneparopusie pasioxkenus.. Pepmuonnsa-
nus. bo3onnas u dpepmuonnas reopembl Buka.

2. ['pynmossie u KBa3urpymnmnosbie daeMenTol. Tay-dyukiusa ypasaenuns KII.

3. Comnronnsie pemenns s KII u Kad.

4. JerepmunanTsl Témnuna. JderepmunanTel Opearoabma.

5. Uzomonoapomubie gedopmanun. CBoboanodepMuonuas hbopmyia 115 Tay-GyHKITUH.
Kondopmuas teopust noss ¢ W-cummerpueii.
JInteparypa:

1. A. Alexandrov, A. Zabrodin Free fermions and tau-functions Journal of Geometry
and Physics 67, (2013) 37-80; |arXiv:1212.6049|.

2. T. MuBa, M. Txum60, . Haty Cosumonvt : duddepenyuarvrvie ypasHeHus, cum-
MEMPUL U OECKOHEUHOMEPHDLE AA2EODDL

3. M. Cato , M. dxum60, T. Musa, [os0nommvie K8aHMOBLE NOAA

4. P. Gavrylenko, O. Lisovyy, Fredholm determinant and Nekrasov sum representations
of isomonodromic tau functions |arXiv:1608.00958|.

5. P. Gavrylenko, A. Marshakov, Free fermions, W-algebras and isomonodromic deformations
Theoretical and Mathematical Physics. 2016. 87 2. 649-677. |arXiv:1605.04554].

e Anton Kanyctun Tonoaozuueckue meopuu u monoaozuveckue gaswvt 8
du3uxe meepdozo meaa

1. TQFT according to Atiyah and Segal.

2. State-sum construction of 2d TQFTs from Frobenius algebras.

3. Equivariant 2d TQFT (mostly following Turaev)

4. Spin-TQFT in 2d (following my recent work with Giotto) and topological bosonization
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5. Unoriented 2d TQFT

6. Invertible TQFTs, short-range entangled phases of matter, and bordisms (following
Kitaev, Wen, etc.)

7. Bosonization in higher dimensions
JIureparypa (6oJiee BazkHble pabGOTHI BBIIEJEHBI KUPHBIM I[BETPOM ):

1. G. W. Moore and G. Segal, D-branes and K-theory in 2D topological field theory,
|arXiv:hep-th/0609042].

2. M. Fukuma, S. Hosono and H. Kawai, Lattice topological field theory in two-dimensions, Comm.
Math. Phys. 161, 157 (1994) |arXiv:hep-th/9212154].

3. V. Turaev, Homotopy field theory in dimension 2 and group-algebras, [arXiv:math.QA/9910010|.

4. V. Turaev and P. Turner, Unoriented topological field theory and link homology,
|arXiv:math.GT/0506229|.

5. S. Novak and I. Runkel, State-sum construction of two-dimensional topological quantum
field theories on spin surfaces, |arXiv:1402.2839|.

6. A. Kitaev, Periodic table for topological insulators and superconductors, [arXiv:0901 .2686].

7. L. Fidkowski and A. Kitaev, Topological phases of fermions in one dimension,
[arXiv:1008.4138].

8. X. Chen, Z-C. Gu, X-G. Wen, Classification of gapped symmetric phases in 1D spin
systems, |[arXiv:1008.3745|.

9. X. Chen, Z-C. Gu, Z-X. Liu, X-G. Wen, Symmetry protected topological orders and
group cohomology of their symmetry group, [arXiv:hep-th/1106.4772).

10. D. Gaiotto, A. Kapustin, N. Seiberg, B. Willett, Generalized global symmetries,
[arXiv:1412.5148].

11. A. Kapustin, Symmetry protected topological phases, anomalies, and cobordisms:
beyond group cohomology, |arXiv:1403.1467|.

e Cepreii JIykbsnoB Beedenue 6 PDE/IQFT comeemcmeue

1. Spectrum of 3D anharmonic oscillator.
3D anharmonic oscillator. Bohr-Sommerfeld quantization condition. Spectral determinant.
Elements of the Regge theory. Quantum Wron- skian relation. Exact Bohr-Sommerfeld
quantization condition. “Monster” potentials.

2. ODE/IQFT correspondence for the Thirring model.
XXZ spin 1/2 chain. Relation to the 6-vertex model. Yang-Baxter algebra. Bethe ansatz
equations. Yang functional and properties of the vacuum BA roots. Scaling limit of the
BA roots. Jordan-Wigner transformation. Elementary solution of the XX spin 1/2 chain.
Thirring model.

3. Bosonization.
Bosonization of the Thirring model. Low energy effective Hamiltonian for the XXZ spin
1/2 chain. Scaling limit of the XYZ spin 1/2 chain. Bosonization of the massive Thirring
model

4.* Sine-Gordon model (optional).
Classical integrability of the Sine-Gordon model. Soliton. Lax operator. Classical transfe
rmatrix. Local integrals of motion. Canonical quantization. BA equations. Quantum
transfer matrix. Massless limit. (m)KdV equation. Integrable structures of CE'T

5. PDE/IQFET correspondence for the Sine- Gordon mode (optional).

e Anapeit OKkyubkoB I'eomempuuecrkoe nocmpoerHue cobcmeaeerHnvir GyHruuti
Beme

OynnaMenTaabubIM OTKpbITHeM HekpacoBa um IllaramBuan saBisgeTcss OTOXKIECTBJIE-
Hre KBaHTOBOI K-Teopnn kKosrganubix MHOr00Opasuii HakaazkumMbr (KaK KOMMYTATHBHOTO
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KOJIbIIA) ¢ ypaBHeHUsIME Bete st HeKoTopoii KBaHTOBOM addburHoi anmre6ps! Jlu. 91 06b-
SICHIO 9TO 1 KaK ¢Ie/1aTh CAeAYIIUH Mar: HaiiTi cOOTBETCTBYIOIINE COOCTBEHHBIE (DYHKITHH
U PEeNuTh KBAHTOBbIE ypaBHeHUs KHMKHUKA-3aMOJIOIINKOBA U JIMHAMUYECKUE yPaBHEe-
uusi. Hoeeiit marepuast B J1okaa/1e Oyaer u3 coBMecTHO paboTsl ¢ Munoit Aranarnd.



