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cf. earlier developments on quantum toroidal algebras (Ding-lohara-Miki)
and affine Yangians by [Feigin, Jimbo, Miwa, Mukhin; Tsymbaulik; Prochazka;
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[Okounkov-Reshetikhin-Vafa; Igbal, Nekrasowv,...]
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The story generalizes to
an arbitrary toric CY3

[Ooguri-MY '08'09]
See also [Szendroi; Mozgovoy, Reineke; Nagao, Nakajima; Ooguri, MY;
Jafferis, Chuang, Moore; Sulkowski; Aganagic, Vafa; ---]
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Representation by crystal melting [Li-MY "20], inspired by [FFJMM] and [Prochazka]

CWYS TC/\

00K v ()K)

) E(K — K +[a))
el (2)|K) = e K+,
a |€ Add(K)

FOK — K —[a))
z—h(al)

/,

odol/rCMOV@ on Ot-h) m



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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Highly non-trivial cancellations!
For example, for one of the Serre relations of Y (gls)1)
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1 1 1 1
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=11,2,4,3] +[1,3,4,2] — [2,1,3,4] + [2,1,4,3] — [2,3,1,4] + [2,4,1, 3]+
+02,4,3,1] — [3,1,2,4] + [3,1,4,2] — [3,2,1,4] + [3,4,1,2] + [3,4,2,1]—
- [4,1,2,3] - [4,1,3,2) - [4,2,1,3] - [4.3,1,2) = 1 |
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