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A New N=4 Membrane Action via Orbifold

Hiroyuki Fuji, Seiji Terashima, Masahito Yamazaki

We propose a new Lagrangian describing N=4 superconformal field theory in three
dimensions. This theory is believed to describe interacting field theory on the worldvolume of
a M2-brane on an orbifold, and is obtained as a Z_2-quotient of the theory proposed by
Bagger and Lambert. Despite unusual Chan-Paton structures, we can take Z_2-orbifold by
using SU(2)\times SU(2) bifundamental representations. We also analyze the moduli space of
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30 Years of Mathematical Methods
in High Energy Physics

March 17-19, 2008 RIMS, Kyoto, Japan

Welcome to the home page of 30 Years of Mathematical Methods in
High Energy Physics in honor of Professor Tohru Eguchi's 60th birthday.
The conference is jointly hosted by:Yukawa Institute for Theoretical Physics
(YITP) and Research Institute for Mathematical Sciences (RIMS); it is also
supported by Japan Society fo '* otion of Science (JSPS) and Inoue
Foundation for Science. e
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University, Japan. Registratio
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[Submitted on 29 Jan 2009 (v1), last revised 4 Feb 2009 (this version, v2)]

Quantum integrability and supersymmetric vacua

Nikita A. Nekrasov, Samson L. Shatashvili

This is an announcement of some of the results of a longer paper where the supersymmetric
vacua of two dimensional N=2 susy gauge theories with matter are shown to be in one-to-
one correspondence with the eigenstates of integrable spin chain Hamiltonians. The
correspondence between the Heisenberg spin chain and the two dimensional U(N) theory with
fundamental hypermultiplets is reviewed in detail. We demonstrate the isomorphism of the
equivariant quantum cohomology of the cotangent bundle to the Grassmanian manifold
Gr(N,L) and the ring of quantum integrals of motion of the length L SU(2) XXX spin chain, in
the N-particle sector.

This paper accompanies arXiv:0901.4744

Comments: 21 pp., short version Ib@rence in honour of T.Equchi's 60th annive@z. typos and refs
corrected




Supersymmetric vacua and Bethe ansatz

Nikita A. Nekrasov (IHES, Bures-sur-Yvette), Samson L. Shatashvili (IHES, Bures-sur-Yvette and Hamilton
Math. Inst., Dublin and Trinity Coll., Dublin) (Jan, 2009)

Published in: Nucl.Phys.B Proc.Suppl. 192-193 (2009) 91-112 - Contribution to: ESF School in High Energy
Physics and Astrophysics: Theory and Particle Physics: The LHC Perspective and Beyond - e-Print:
0901.4744 [hep-th]

pdf ¢ DOI [= cite 5) 261 citations

—

Quantum integrability and supersymmetric vacua

Nikita A. Nekrasov (IHES, Bures-sur-Yvette), Samson L. Shatashvili (IHES, Bures-sur-Yvette and Hamilton
Math. Inst., Dublin and Trinity Coll., Dublin) (Jan, 2009)

Published in: Prog.Theor.Phys.Suppl. 177 (2009) 105-119 - Contribution to: 30 Years of Mathematical
Methods in High Energy Physics (In honor of Professor Tohru Eguchi's 60th Birthday) - e-Print: 0901.4748
[hep-th]

pdf ¢ DOI [= cite 5) 214 citations

—

Many precursors, e.g.

[Gorsky-Nekrasov, Minahan-Polychronakos, Douglas ('94), Gerasimov (~'93)
Losev/Moore+Nekrasov-Shatashviili ('97-98)

Gerasimov-Shatashvili ((06-'07)]
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Wel LI + MY
(2003.08909 [hep-th])
Dimitry Galakhov + MY
(2008.07006 [hep-th])
Dimitry Galakhov+Wel Li + MY
(2106.01230 [hep-th])
(2108.10286 [hep-th])
(2206.13340 [hep-th])
also works by Noshita, Watanabe, Bao,:--

Also earlier works, e.qg.

—irosi Ooguri + MY (0811.2810 [hep-th])
MY (Ph.D. thesis, 1002.1709 [hep-th])
MY (Master thesis, 0803.4474 [hep-th])
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cf. earlier developments on quantum toroidal algebras (Ding-lohara-Miki)
and affine Yangians by [Feigin, Jimbo, Miwa, Mukhin; Tsymbaulik; Prochazka;
Rapcak; Gaberdiel, Gopakumar; Li, Peng,-]
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The story generalizes to
an arbitrary toric CY3

[Ooguri-MY '08’09]
See also [Szendrol; Bryant, Young; Mozgovoy, Reineke; Nagao,
Nakajima; Ooguri, MY; Jafferis, Chuang, Moore; Sulkowski; Aganagic,

Vafa; -]
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We can place the atoms in 3D according to their R + flavor charges
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Representation by crystal melting [Li-MY "20], inspired by [FFJMM] and [Prochazka]
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Representation by crystal melting

[Li-MY "20], inspired by [FFJMM] and [Prochazka]
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Representation by crystal melting

[Li-MY "20], inspired by [FFJMM] and [Prochazka]
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We con derive representations
[Galakhov-Y, Galakhov-Li-Y ('21)]
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See also [Feigin-Jimbo-Miwa-Mukhin ('15)]
[Litvinov-Vilkovisky ("20)] [Chistyakova-Litvinov-Orlov ("21)]
[Kolyaskin, A. Litvinov, and A. Zhukov ('22)] [Bao ('22)]
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Universalism

Universalism® finds immediate expression in the canon that truth-claims,
whatever their source, are to be subjected to preestablished impersonal
criteria: consonant with observation and with previously confirmed knowl-
edge. The acceptance or rejection of claims entering the lists of science is
not to depend on the personal or social attributes of their protagonist; his
race, nationality, religion, class, and personal qualities are as such irrele-
vant.[ Objectivity precludes particularism. The circumstance that scientifi-

Organized Skepticism

institutions. Science which asks questions of fact, including potentialities,
concerning every aspect of nature and society may come into conflict with
other attltudes toward these same data which have been crystallized and

oft ized by other institutions/ " The scientific investigator does not
preserve the cleavage between the sacred and the profane, between that

which requires uncritical respect and that which can be objectively ana-
lyzed.
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HirosiFest @ Kavli IPMU, October 20-21
HirosiFest @ Caltech, October 27-28

HirosiFest @ Kavli IPMU

20-21 October 2022
Kavli IPMU, Kashiwa, Japan

Asia/Tokyo timezone

Overview Dates: October 20-21, 2022

Timetable Venue: Lecture Hall, Kavli IPMU, Kashiwa, Japan

Accommodation Overview: Prof. Hirosi Ooguri is one of the founding members of the Kavli IPMU and is currently the
e director of Kavli IPMU. He has made tremendous contributions in physics and mathematics and is one

of the most outstanding researchers of his generation. He is turning sixty this year, and we would like to
Visa take this opportunity to celebrate his remarkable contributions in physics and mathematics, bringing

e TR T together experts worldwide.

Kavli IPMU A~ k [ on-siteZMN&F I DEICRE, A > Z14 2D
ZF7E. registration @ https://indico.ipmu.jp/event/402/
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University of Tokyo, Kavli Institute for the Physics and Mathematics of the Universe do
Position ID: UTokyo-KavliIPMU-DMQG2022 [#22199] ®#KAVL |,N$T‘T e
Position Title: Project researcher position in Theoretical Physics I P :,,ATH:MAT,CS B TE Rl
Position Type: Postdoctoral
Position Location: Kashiwa, Chiba 277-8583, Japan [map]
Subject Areas: Astrophysics

Condensed Matter Physics
High-Energy Theory

Cosmology

String Theory and Mathematical Physics (more...)
Appl Deadline: 2022/09/30 11:59PM® (listed until 2023/01/31)
Position Description: @

Applications are invited for a half-year postdoctoral research position at the Kavli IPMU, the University of Tokyo.
<https://academicjobsonline.org/ajo/jobs/22199>

The position is funded by KAKENHI project, "Dark Matter in Quantum Gravity" (20H05860, PI: Masahito Yamazaki), which is the sub-group C01 under Grant-
in-Aid for Transformative Research Areas (A), "What is dark matter? - Comprehensive study of the huge discovery space in dark matter" (PI: Hitoshi
Murayama).

The postdoctoral scholar will work on one of the following areas: cosmology, phenomenology, quantum computation and/or string theory, related to "Dark
Matter in Quantum Gravity" together with Yasunori Nomura, Satoshi Shirai, Masahito Yamazaki at the Kavli IPMU and Ryo Saito at Yamaguchi University. Our
research interest is very broad, and we welcome applications from researchers in diverse areas.

Applicants should have a Ph.D. in physics or related areas by the starting date of the position.

The appointment will start from April 1, 2023 through the end of September 2023.

In exceptional circumstances and if there is mutual agreement, there is also a possibility of starting the position already in early January 2023; in either case
the appointment will terminate by the end of September 2023.



