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Melting crystal models and quantum torus symmetry
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Random plane partition or melting crystal model was a topic in the branch of

combinatorics. However, it has been found surprising relations with other branches in modern
mathematical physics, such as the Seiberg-Witten theory of supersymmetric gauge theories, the
Gromov-Witten theory and the mirror symmetry of Calabi-Yau 3-folds. The model has been also studied
from the integrable system viewpoint. We further elucidate integrable structure of melting crystal
models, using quantum torus symmetry. All genus open string amplitudes on closed topological vertex
are computed in a closed form, and thereby the underlying quantum curve is obtained. It turns out to
be expressed as the g-difference operator which is a g-analogue of the Kac-Schwarz operator of
random matrix or 2-dimensional quantum gravity. By giving a generalization of the shift symmetry of
guantum torus, the relation between three-partition Hodge integral and random skew plane partition
is derived.



(partition)
(plane partition)

g (lal< 1), Q

(MacMahon

q7 Q
(L)

u(®)

Uv=qVvu u, v
Lie
Lie )

¢y

&)
partition)

®

(random skew plane

@, ©

Lie



OHE)
(
)
20
11
e_
( )
(
)
@
closed vertex
Closed vertex
3
(
- )
closed vertex
q_
(
) 3
(strip
geometry)
q_
@
closed vertex
closed vertex
g- Kac-Schwarz

strip geometry

®
KP

©) -

= Three-partition Hodge integral
(

) J. Li, C.C.
Liu, K. Liu, J. Zhou

(LLLz 2009)
LLLZ
5

“ Open string amplitudes of closed
topological vertex,”

J. Phys.A: Math.Theor.,
2016, 025201.

doi :10.1088/1751-8113/49/2/025201

,Vol49,

“ Closed vertex
L) 2015

5-6 , , 2015 9



“ g-difference Kac-Schwarz operator in
topological string theory,” SIGMA,
, vol 13, 2017, 009. Contribution to the

Special Issue on Combinatorics of Moduli
Spaces: Integrability, Cohomology,
Quantisation and Beyond.

doi :10.3842/SIGMA_2017.009

Closed topological vertex

q- Kac-Schwarz ,
2016

45-46
, 2016 9

“ Quantum curve and 4D limit of melting
crystal model,” arXiv:1704.02750 ,
2017 4

10

Closed vertex
L) 2015 ,
, 2015/9/13 - 9/16

“ Topological vertex and quantum mirror
curves,” in International Symposium

“ RIKKYO Math. Phys. 2016,” ,
2016/1/9 -1/11.

“ Quasi-Hamiltonian spaces (after Alexeev,
Malkin and Meinrenken),” in Koriyama

Geometry and Physics Days 2016, “ Painleve
equations, integrable systems and moduli

spaces,” , 2016/2/6 - 2/8.

“Integrable hierarchies in melting crystal models
and topological vertex," at the KIAS Workshop

on integrable systems and related topics, KIAS,

, , 2016/6/21 - 6/24.

“ Integrable hierarchies in melting
crystal models and topological vertex,”
in Infinite Analysis 16 Summer school
“ Integrable Hierarchies and Beyond,”

, 2016/8/29 - 9/1.

Closed topological vertex
g- Kac-Schwarz ,!
2016 ) s

2016/9/15 - 9/18.

“ Quantum Torus and Topological Vertex,”
in “ Progress in Quantum Field Theory and
String Theory I1,”

, 2017/3/27 - 3/31.

7 " 40 7
, 2017/12/23 - 12/24.

“ Topological vertex and Hodge
integral,” in “ 7th Bankok workshop on
high-energy theory,” -
, 2018/ 01/29 - 02/02.

“ Hodge integral and topological
vertex,” iIn “ XXX Workshop Beyond the
Standard Model,” -

, , 2018/03/12 - 03/15.

@
NAKATSU, toshio

10281502

@
TAKASAKI, kanehisa

40171433



