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The p-adic limits of class numbers in Z,-towers
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In a previous article on Weber’s class number problem, Yoshizaki pointed out
that the class numbers in a cyclotomic Zs-extension converges in the ring Zs of
2-adic integers. In this talk, p being a prime number, we prove a similar result
for a general Z,-extension over a global field as well as that for any Z,-cover of a
compact 3-manifold, to discuss variants of Weber’s problem in the spirit of arithmetic
topology. In order to pursue numerical studies, we establish an explicit formula
using p-prime-th roots of unity for the p-adic limits of p-power-th cyclic resultants
of polynomials, invoking an elementary p-adic number theory and the global class



field theory with modulus. Very concrete examples attached are Z,-covers of torus
knots and twist knots in S3, and those of elliptic curves. (This talk is based on a
joint work with Hyuga Yoshizaki at TUS.)
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The Iwasawa Invariants of Zg—covers of links
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In this talk, we will define the Iwasawa invariants of links and give two asymptotic
formulae for the first homology groups of Zg—covers of d-component links in rational
homology 3-spheres, which are generalizations of the Iwasawa type formulae proven
by Hillman-Matei-Morishita and Kadokami-Mizusawa. We will also provide an ex-
ample of these formulae. Moreover, when d = 2, considering the twisted Whitehead
links, we will explain that Iwasawa p-invariants can be arbitrarily large. This is a
joint work with Jun Ueki.
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Weaving invariants
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Weaves are complex entangled structures embedded in the thickened Euclidean
plane. As in knot theory, one prefers to study their properties at the diagrammatical
scale. In this talk, we will focus on a particular classes of doubly periodic weaves,
whose diagrams can be seen as link diagrams embedded on a torus, and present

weaving invariants for their classification. This is a joint work with my supervisor

INGYEE and fEH X A from HRIL K.
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Torus-covering knot groups and their irreducible metabelian SU(2)-representations
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Representations on branched twist spins with non-trivial center of degree 2

A branched twist spin is a 2-knot in the four sphere and it is a generalization of
a spun knot and a twist spun knot. It is known that the knot group of a branched
twist spin, except the spun knot of a 1-knot, has a non-trivial center that is derived
from a regular fiber. In this talk, we give a sufficient condition to exist SLo(Zs3)-
representations and determine the number of even-ordered dihedral representations
on a branched twist spin.
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Shadows of 2-knots and complexity

A shadow is a simple polyhedron embedded in a 4-manifold as a 2-skeleton. We
adapt this concept to 2-knots and introduce an invariant of 2-knots, called the
shadow-complexity. In this talk, we give a characterization of 2-knots with shadow-
complexity at most 1. Specifically, we show that the unknot is the only 2-knot with
shadow-complexity 0 and that there exist infinitely many 2-knots with shadow-

complexity 1.
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Some lower bounds for Kirby-Thompson invariant of 4-manifolds
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Crossing numbers of Mazur pattern satellite knots
(joint with Kenneth L. Baker (University of Miami) and Toshie Takata)

The crossing number of a knot K in S? is defined to be the minimal number of
crossings in any of its diagrams, and denoted by ¢(K). In spite of the simplicity of its
definition, determination of crossing number is very hard. Very recently Kalfagianni
and Lee explicitly determine the crossing number of untwisted Whitehead doubles
of nontrivial adequate knots with trivial writhe. Following their work, we use our
calculations of the colored Jones polynomials of Mazur double M (K) of K to show
that ¢(M(K)) = 9¢(K)+2 or 9¢(K)+3 for any adequate knot K with trivial writhe.
This is joint work with Kenneth L. Baker and Toshie Takata.



