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Seifert fibered surgeries with distinct primitive/Seifert positions
(joint with Mario Eudave-Munoz and Katura Miyazaki)

We call a pair (K, m) of a knot K in the 3-sphere S® and an integer m a Seifert
fibered surgery if m—surgery on K yields a Seifert fiber space. For most known Seifert
fibered surgeries (K, m), K can be embedded in a genus 2 Heegaard surface of S? in
a primitive/Seifert position, the concept introduced by Dean as a natural extension
of primitive/primitive position defined by Berge. Recently Guntel has given an
infinite family of Seifert fibered surgeries each of which has distinct primitive/Seifert
positions. In this paper we give yet other infinite families of Seifert fibered surgeries
with distinct primitive/Seifert positions from a different point of view. In particular,
we can choose such Seifert surgeries (K, m) so that K is a hyperbolic knot whose
complement S® — K has an arbitrarily large volume.
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2-bridge numbers of torus knots

The 2-bridge number and the 2-bridge width of knots were introduced by Hass,
Rubinstein, Thompson as a generalization of the (usual) bridge number and the
width of knots. We determine the 2-bridge number of torus knots.
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k-Brunnian links and finite type invariants
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Every link has a (3,4)-diagram

Given a diagram of a link, one can ignore which strand is the overstrand at each
crossing and think of it as a planar 4-valent graph embedded on the 2-sphere. This
graph divides the sphere into n-gons. Let (aq,as,as,...) be a strictly increasing
sequence of integers with a; > 2. An (aj,as,as,...)-diagram is defined to be a
diagram each of whose faces is an a,-gon for some a,, that appears in the sequence
(ay,as9,as,...). In this talk we show that every link has a (3, 4)-diagram.
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Quantization of the crossing number of a knot diagram and quantities of the crossing
points (joint work with Akio Kawauchi)

This is a joint work with Akio Kawauchi. Using the warping degrees of the
crossing points of an oriented knot diagram D, we introduce a polynomial Xp(t)
associated with D so that the value Xp(1) is equal to the crossing number of D.
The polynomial Xp(t) is also derived from the warping polynomial. Given a closed
transversely intersected plane curve C, we consider an oriented knot diagram D
obtained from C as a state of C' to take the sum Y (t) of the state polynomials
Xp(t) for all states D of C. In this talk, we study some properties on the state sum
Yo(t). As an application, we show that every based closed transversely intersected

plane curve has a canonical orientation.
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The structure of the HOMFLY polynomial of a knot

To characterize the HOMFLY polynomial of a knot is one of important subjects
in studies of classical polynomial invariants. As an approach to the problem, it may
be required to know how the structure of the polynomial is. The speaker showed
some results about it at E-KOOK Seminar 2010. In this talk, we touch on structural
features of the polynomial obtained after the previous talk.
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Remarks on nanophrases and Jones polynomials

Turaev showed that Jones polynomials can be defined for some projection im-
ages of (virtual) link diagrams, called pseudolinks where a pseudolink is one of the
nanophrase. A long virtual link diagram dumps one nanophrase and leaves another
nanophrase. Therefore it is natural to consider using the two nanophrases for a long
virtual link. In this talk, we give some remarks on the point of view for nanophrases
and Jones polynomials.
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Topology of prion proteins (joint work with Kayo Yoshida)

This work is a joint work with Kayo Yoshida. A topological model of prion
proteins (PrP¢, PrP5Y) which we call a prion-tangle is proposed to explain some
linking properties of prion proteins by a knot theoretical approach. We show that
two splitted prion-tangles can be changed into a non-split prion-tangle with the
given prion-tangles as subtangles by a one-crossing change and determine that the
minimal crossing number of n-string non-split prion-tangles is 2n for every n > 1.
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Cosmetic surgeries and one-sided Heegaard splittings

After a brief survey on cosmetic surgery on knots including recent progresses,
a method to place a restriction on the range of cosmetic surgery slopes by using
one-sided Heegaard splittings will be given.
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Page moves on arc presentations

Cromwell introduces the notion of an arc presentation of knot. An arc presentation
is an embedding of a knot in an open-book. We define a transformation on an arc
presentation called a page move, and prove that any knot is transformed into the
trivial knot by a single page move. We also study a relationship with the unknotting

number.
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Milnor invariants and the HOMFLYPT polynomial
[ joint with Jean-Baptiste Meilhan[J

We give formulas expressing Milnor invariants of an n-component link L in the
3-sphere in terms of the HOMFLYPT polynomial as follows. If the Milnor invari-
ant fi;(L) vanishes for any sequence J with length at most k, then any Milnor
f-invariant fi; (L) with length between 3 and 2k + 1 can be represented as a combi-
nation of HOMFLYPT polynomial of knots obtained from the link by certain band
sum operations. In particular, the ‘first non vanishing’” Milnor invariants can be

always represented as such a linear combination.



