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An n-knot is a pair (S"*?, S") determined by either a smooth or piecewise-linear locally
flat embedding of an n-sphere S® in the (n+ 2)-sphere $"**. 1 -knot theory, what is
called classical knot theory, has been studied extensively. 2 -knot theory has been also
studied by many people and many results are known, though some fundamental properties
still remain unsolved. 2 -knot theory may be extended to the knot theory of surfaces in the
4 -sphere. Although it is expected that the knot theory of surfaces in the 4 -sphere is
more complicated than that of 2 -spheres, few examples and constructions are known.

In this thesis, we studied knotted 2 -spheres and tori in the 4 -sphere which are ob-
tained from classical knots and links having cyclic periods by symmetry-spinning.
Symmetry-spinning is an example of deform-spinning given by Litherland, which is one
of the most geometrically appealing way to construct a 2-knot from a classical knot.

In Chapter I, we gave the defintions of deform spins of knots following Litherlad and
showed how to identify the closed fibers of symmetry spins. We investigated symmetry
spins of certain 2-bridge knots and pretzel knots and gave remarkable examples of fibered
2 -knots having Seifert fibered manifolds as closed fibers. In particular, we proved that there
exists a fibered 2 -knot in S* (with the standard structure) whose fiber is a punctured
prism manifold M3 with fundamental group isomorphic to Q@)X Zsfor d =3, 5, 11, 13,

19, 21, 27, where Q(8) is the quaternion group of order 8. This gave a partial answer to



the problem of Hillman and Yoshikawa. It is unknown whether there exists such a fibered
2-knot in S* for any other value of d. We also considered 2 -knots arising from classical

knots with two cyclic periods by untwisted deform-spinning and exhibited the first

examples of untwisted unknotting deformations.

In Chapter II, we defined symmetry-spun tori imitating the construction of deform-spun
2 -knots and proved that any symmetry-spun torus obtained from a periodic link or
knot is equivalent to the spun torus of its factor link or knot. The proof is based on Dehn
surgery on twins in S*. It is easy to construct tori in S* whose knot groups are infinite
cyclic by symmetry-spinning periodic links or knots. Hosokawa and Kawauchi conjectured
that any closed connected orientable surface in S*with infinite cyclic knot group is nece-
gsarily unknotted, that is, it bounds a handlebody. Indeed, we obtained that any symmetry-
spun torus with infinite cyclic knot group is unknotted.

In Appendix, we showed how to describe deform-spun 2 -knots using the moving picture

method, which is a classical and fundamental method to study 2 -knots.
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