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1. Annotation

Course Description

This research seminar will be devoted to the study of N=2 supersymmetric gauge theories

and related topics. It turns out that comparing to the N=1 theories, N=2 supersymmetry allows to
compute much more quantities. In particular, low-energy effective action can be

described in terms of single function, prepotential. Seiberg-Witten solution of the

N=2 theory gives explicit description of the prepotential in terms of periods of

some meromorphic differential on algebraic curve. It turns out that this

description is deeply related to classical integrable systems.

This seminar is a continuation of the last year course on Seiberg-Witten theory. It will be devoted to some
advanced topics based on Seiberg-Witten exact solution and on Nekrasov instanton computation in the 4D
theory. We hope to cover such topics as 5D theories, qg-characters, exact quantization, etc.

There will be both lectures and talks given by the seminar participants.

Course Prerequisites /

. Seiberg-Witten exact solution, Nekrasov partition functions
Recommendations

AHHOTaUuA



OTOT Hay4YHO-MCCNeaoBaTeNbCKNN ceMmHap OyaeT NOCBALWEH ndyyeHnto N=2 cynepcruMMeTPUYHbIX
KanmbpOoBOYHbIX TEOPUI 1 CBA3aHHbIX CloXKeTOB. OKasbiBaeTCsl, 4TO Mo cpaBHeHuto ¢ N=1 Teopusimn, N=2
CynepcUMMETPUS MO3BONSAET 3HAUYNTENBHO BOMbLUE BEMMYNH. B 4YaCTHOCTW, HU3KO3HEPreTU4eckoe
OeNCcTBue MOXET ObITb BblpaXkKeHO B TEPMUHAX OAHOM (hyHKLUMK, NpenoTeHunana. PewweHne 3abepra-
ButrteHa N=2 Teopun gaét SsBHOE onmncaHne npenoTeHumana B TEpMmMHax NepruogoB HEKOTOPOro
MepomMopdHoro auddepeHymnana Ha anrebpanyeckon Kpmson. OKasbiBaeTCs, YTO 3TO peLLeHne rnyboko
CBSI3aHO C KJ1aCCUYECKUMU UHTErPUPYEMbIMU CUCTEMaMMU.

OTOT ceMmHap ABASETCA NPOAOJPKEHNEM MPOLLIOrOAHErO Kypca no Teopun 3anbepra-ButreHa. OH Oyget

NOCBSILLEH HEKOTOPLIM NPOABUHYTLIM TEMaM, OCHOBbLIBaIOLLMMCS HAa TOYHOM pellueHun 3anbepra-ButteHa n
HekpacoBCKOM MHCTaHTOHHOM BbIYUCNEHNM B YETbIPEXMEPHON Teopun. Mbl HageeMcsl paCCMOTPETL Takne
TeMbl Kak NSTUMEPHbIE TEOPUN, g-XapakTepbl, TOYHOE KBaHTOBaHWeE, U T.4.

nJ'IaHVIpyI'OTCFl Kak nekuunn, Tak n aooknaabl y4HaCTHMKOB ceMunHapa.

2. Structure and Content

Course Academic Level Master-level course suitable for PhD students

Number of ECTS credits 6

Lectures Seminars Labs
Topic Summary of Topic (# of (# of (# of
hours) hours) hours)
Formulation of the AGT correspondence,

AGT correspondence | identification of matrix elements in CFT with
Nekrasov partition functions.

Localization formulas | Various computations of integrals by localization.
and instanton partition | Instanton moduli spaces and Nekrasov partition
functions functions, qg-characters.

3. Assignments



Assignment Type Assignment Summary
Presentation To give a talk on some topic related to Seiberg-Witten theory

Other To participate in the discussions during seminars, to understand what is going on

4. Grading

Type of Assessment Graded
Activity Type Activity weight, %
Grade Structure Attendance 70
Presentation 30

Grading Scale

A: 86

B: 76

C 66

D 56

E 46

F: 0

Attendance Requirements Mandatory with Exceptions

5. Basic Information

Course Stream Science, Technology and Engineering (STE)
Course Term (in context of Term 1
Academic Year) Term 2

Students of Which Programs do You Recommend to Consider this Course as an Elective?



Masters Programs PhD Programs

Mathematical and Theoretical Physics Mathematics and Mechanics
Math
Course Tags Physics

6. Textbooks and Internet Resources

Papers DOI or URL

L. Alvarez-Gaume, S.F. Hassan, Introduction to S-Duality in N=2
Supersymmetric Gauge Theory. (A pedagogical review of the work of
Seiberg and Witten)

Adel Bilal, Duality in N=2 SUSY SU(2) Yang-Mills Theory: A pedagogical | https://arxiv.org/abs/hep-
introduction to the work of Seiberg and Witten th/9601007

https://arxiv.org/abs/hep-
th/9701069

https://arxiv.org/abs/hep-

Nikita A. Nekrasov, Seiberg-Witten Prepotential From Instanton Counting th/0206161

Nikita Nekrasov, Vasily Pestun, Seiberg-Witten geometry of four

dimensional N=2 quiver gauge theories hitps://arxiv.org/abs/1211.2240

7. Facilities

8. Learning Outcomes

Knowledge

Localization formulas, derivation of instanton partition functions, AGT correspondence

Skill

Ability to compute integrals over the instanton moduli spaces. Ability to perform free-field computations
with screenings.

Experience

To prepare talks and to participate in the discussions

9. Assessment Criteria



Input or Upload Example(s) of Assigment 1:

Select Assignment 1 Type Presentation

Input Example(s) of

Assignment 1 (preferable) To give a talk on some topic related to Seiberg-Witten theory

Assessment Criteria for

Assignment 1 At least one talk

Input or Upload Example(s) of Assigment 2:

Select Assignment 2 Type Other
Input Example(s) of To participate in the discussions during seminars, to understand what is
Assignment 2 (preferable) going on

Input or Upload Example(s) of Assigment 3:
Input or Upload Example(s) of Assigment 4:

Input or Upload Example(s) of Assigment 5:

10. Additional Notes



