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6+ Tadashi Okazaki EI#f 5t R B RE: Discovering asymptotic formulas

of M2-brane indices

Tadashi Okazaki, an associate professor of the Shing-Tung Yau Center of Southeast
University, has recently discovered the formula of the asymptotic degeneracy of the half-
BPS states in three-dimensional superconformal field theories (SCFTs) describing the
M2-branes in the collaborative works Commun.Math.Phys. 405 (2024) 7, 171 with Prof.
Hirotaka Hayashi (Tokai University) and Tomoki Nosaka (SIMIS).

According to the generalized Meinardus theorem, which is applicable to the generating
function whose associated Dirichlet series contains multiple poles, and the new convolution
theorem, he and his collaborators analytically derived the asymptotic formulas of the large
N supersymmetric indices of the M2-brane SCFTs which describe the low-energy dynamics
of a stack of N multiple M2-branes probing various geometries.

Citation: Hayashi, H., Nosaka, T. & Okazaki, T. Asymptotic Degeneracies of M2-
Brane SCFTs. Commun. Math. Phys. 405, 171 (2024).

DOI: https://doi.org/10.1007/s00220-024-05031-5
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Abstract: We study the asymptotic growth of the degeneracy of the BPS Tocal operators
with scaling dimension 2 /2 in the three-dimensional superconformal field theories de-
scribing & MZ2-branes. From the large &V supersymmetric indices we obtain the asymp-
totic formulas for degeneracies of the M2-brane SCFIs acceording to the Meinardus
theorem. We observe an intriguing universal 2273 growth of the degeneracies in various
theories of M2-brane SCFTs. We also determine the coefficients of 2277 growth as well
as further corrections in these theories explicitly.
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Abstract Surface parameterizations are widely applied in computer graphics, medical imaging, and
transformation optics. In this paper, we rigorously derive the gradient vector and Hessian matrix of the discrete
conformal energy for spherical conformal parameterizations of simply connected closed surfaces of genus-zero,
In addition, we give the sparsity structure of the Hessian matrix, which leads to a robust Hessian-based trust
region algorithm for the computation of spherical conformal maps. Numerical experiments demonstrate the
local quadratic convergence of the proposed algorithm with low conformal distortions. We subsequently propose
an application of our method to surface registrations that still maintain local quadratic convergence.

Keywords spherical conformal parameterization, conformal energy minimization, Riemann surfaces of genus
2ero, Hessian matrix, local quadratic convergence

MSC(2020) 49Q10, 52C26, 65D18, 65F05, 68U06

Citation: Thn 2.H, Li T, Lin W.W, et al. A robust Hessian-based trust region algorithm for spherical conformal
parameterizalions. Sci China Math, 2024, 67, hitps://doi.org/10.1007/211425.023.2316.3

1 Introduction

The Poincaré-Klein-Koebe theorem is a fundamental theorem in Riemann geometry that states that a
simply connected Riemann surface M is conformally equivalent to either a unit sphere §?, a complex plane
C or a unit disk D. From a numerical point of view, for a given discrete triangular mesh of M, we require
that the conformal parameterization between M and the canonical shape is a bijective map from M to 82
(the Riemann surface of genus-zero) or D (the Riemann surface with a single boundary) while minimizing
the total angle distortion induced by the Dirichlet energy [6,29,41]. Conformal parameterizations, also
known as angle-preserving parameterizations, preserve the intersection angle of two arbitrary intersecting
curves on the surface up to the map. In other words, conformal parameterizations preserve the local
shapes of the surfaces. The development of digital 3D object technologies has enabled the representation
of smooth surfaces in the real world through high-resolution meshes on computers. High-resolution

* Corresponding author

@ Science China Press 2024 math scichina.com  fink.springer.com
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