Pis’ma v ZhETF, vol. 108, iss. 10, pp. 725 – 725 © 2018 November 25

Two-sphere partition functions and Kähler potentials on CY moduli spaces

K. Aleshkin^{+∗}, A. Belavin^{+×1)}, A. Litvinov^{+×}

+Landau Institute for Theoretical Physics, 142432 Chernogolovka, Russia

∗International School of Advanced Studies (SISSA), 34136 Trieste, Italy

×Kharkevich Institute for Information Transmission Problems, 127994 Moscow, Russia

Submitted 22 October 2018

DOI: 10.1134/S0370274X18220125

As it is known [1] it is important to study superstring compactifications on Calabi–Yau (CY) manifolds. In particular, the dynamics of a part of massless modes is governed by Kähler potential of the complex moduli space of CY. It means that in order to study the low energy dynamics one has to compute this quantity. In general it is a complicated task to perform. In these notes we suggest to use recently discovered relation [2] of Kähler potentials and the exact partition functions of gauged linear sigma-models on S^2 [3, 4].

It was argued by Witten [5] that N = (2, 2) supersymmetric sigma-models with CY target spaces admit ultraviolet description as two-dimensional N = (2, 2) gauged linear sigma-models (GLSM). It is well known that any GLSM can be successfully placed on a sphere while preserving supersymmetry. The enough amount of supersymmetry allows one to compute the finite volume partition function of this theory exactly, using the localization technic [3, 4]. For a class of models with an abelian gauge group U(1)^k the exact partition function is given by the Mellin–Barnes type integral Z = ∑ m_l∈Z k∏ l=1 e^{−iθlml} ∫ . . . ∫ k∏ l=1 dτ_l (2πi) e^{4πrlτl} ×

× N+1∏ i=1 Γ (∑_k l=1 Q_{il}(τ_l −^{ml}_2 ) ) Γ ( 1 − ∑_k

l=1 Q_{il}(τ_l +^{ml}_2 )

) , (1)

where Q_{il} is a matrix of U(1) charges.

1)e-mail: sashabelavin@gmail.com

We argue that the conjecture of Jockers et al. [2] can be casted in the form

Z = −i ∫ X Ω ∧ Ω̄, (2)

where X is some CY manifold uniquely defined [6] by the charge matrix Q_{il} and Ω is a distinguished holomorphic form on X. In these notes we show, by explicit computation that (2) holds for a class of Fermat hypersurfaces in weighted projective space [7].

This work was done in Landau Institute and has been supported by the Russian Science Foundation under the grant # 18-12-00439.

Full text of the paper is published in JETP Letters journal. DOI: 10.1134/S0021364018220022

1. P. Candelas, G. T. Horowitz, A. Strominger, and E. Witten, Nucl. Phys. B 258, 46 (1985).

2. H. Jockers, V. Kumar, J. M. Lapan, D. R. Morrison, and M. Romo, Commun. Math. Phys. 325, 1139 (2014); arXiv:1208.6244.

3. F. Benini and S. Cremonesi, Commun. Math. Phys.

334(3), 1483 (2015); arXiv:1206.2356.

4. N. Doroud, J. Gomis, B. Le Floch, and S. Lee, JHEP 05, 093 (2013); arXiv:1206.2606.

5. E. Witten, Nucl. Phys. B 403, 159 (1993); hepth/9301042.

6. V. V. Batyrev, J. Alg. Geom. 3, 493 (1994); alggeom/9310003.

7. K. Aleshkin and A. Belavin, arXiv:1806.0277.

Письма в ЖЭТФ том 108 вып. 9 – 10 2018 725