Revisiting the Gauge/Bethe
Correspondence

Masahito Yamazaki
IPMU o
KIAS String Theory Seminar
May 22, 2023




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, Negut,:--

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,-]



(D}f crystal melting [Okounkov-Reshetikhin-Vafa; Igbal, Nekrasov,...]
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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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[Galakhov-Li-Y ('22)]
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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We con derive representations
[Galakhov-Y, Galakhov-Li-Y ('21)]
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cf. stable envelope of [Maulik-Okounov]
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cf. stable envelope of [Maulik-Okounov]
Gauss decomposition of universal R-matrix
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Algebraic
Bethe ansatz

localization
in DN =4
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