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TWISTING SPUN KNOTS
E.C. Z;}YEMAN (‘(3@5 )

1. Introduction. In [5] Mazur constructed a homotopy 4-sphere which
looked like one of the strongest candidates for a counterexample to the
4-dimensional Poincaré Conjecture. In this paper we show that Mazur’s
example is in fact a true 4-sphere after all. This raises the odds in favour
of the 4-dimensional Poincaré Conjecture.

The proof involves a smooth knot of S* in S* with unusual properties.
Firstly, the group of the knot is

n(S'—S)=GXx2,

where Z = integers, and G = binary dodecahedral group. Since G has order
120, this answers affirmatively a question of Fox [3, Problems 33 and 34]
asking if the group of an S* knot in S* could have elements of even order.
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A Quick Trip
Through
R.H. Fox Knot Theory

[1962]
1. PROSPECTUS . 3
SRR GO LU | N SR Problem 39. (a) Which slice knots are cross sections of trivial 2-spheres?
important one because it is the simplest case that has an mterestm@ . » . . . & .
fhory snd may threoe serve 200 model for sutying hepobiem @ () Whiich slice links are cross sections of trivial 2-spheres? (¢) Which

The general placement problem is the following: Given a space X a.nd » » . . L Joigeh., = . e
subsets 4, and A, of it that are homeomorphic, does there exist an a.utm Sllce hIlkB m the Stmng Sense are CI'OBS Sec thIlS Of a terl&l umon Of terlal
homeomorphism f of X such that f(4:) = A4,? If such an f exists, the twq~
plwcements A;and A, of A in X are said to be of the same type; the probleri: 2_8 heres?
is to describe and classify the types. If A; and A, are of the same type,_ p
then their complementary spaces X — 4; and X — A, must be homeo'é
morphic; thus the form invariants of X — A are all invariants of the typiﬁr

of placement of 4 in X. The form invarisnts tht fs come to mind s I suspect that the stevedore’s knot is not a cross section of any trivial

ftlzl ishg:nozi:%g;:u:):mle{ ;(n))zmt l‘fo)w:l:fgrthtzhc%nr::xi irx(:rl;l:a;ts(}f)f plfol? . . . .

e ﬂ;sfi 2—sphere. My reason for thmkmg this is that every attempt to deStrOy the

g(,afmf‘ bore it o sy verifd tht v d 4o titernt ope - Alexander ideal &; of the stevedore’s knot by extending it to a locally flat
AI L] - L -

. 2-sphere in R* seems to fail. In connection with parts (b) and (c) of

Q ) g ] Problem 39, compare examples 13 and 14.

The central case of classical knot theory deals with the placements ot
a simple closed curve & in 3-space R (or in the 3-sphere S). The homologyi
groups and the higher homotopy groups of S — k are known to be uns!
interesting in this case, so we are first led to consider the fundament
group 7(8 — k) of the complement, the so-called group of the knot"
Generally speaking, to decide whether two given groups are isomorphic llﬁ



More seivw\inos construckions

Knot spinning
Greg Friedman

This is an introduction to the construction of higher-dimensional knots by spinning methods. Simple spinning of classical knots was
introduced by E. Artin in 1926, and several generalizations have followed. These include twist spinning, superspinning or p-spinning, frame
spinning, roll spinning, and deform spinning. We survey these constructions and some of their most important applications, as well as
some newer hybrids due to the author. The exposition, meant to be accessible to a broad audience, emphasizes a geometric approach to
visualizing these constructions.

Comments: to appear in the forthcoming Handbook of Knot Theory; 24 pages, 13 figures; revised edition
Subjects: Geometric Topology (math.GT)
MSC classes: 57Q45, 57M25

Journal reference: Handbook of Knot Theory, Elsevier Science (July 9, 2005)
Cite as: arXiv.math/0410606 [math.GT]
(or arXiv:math/0410606v2 [math.GT] for this version)
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PROCEEDINGS OF THE
AMERICAN MATHEMATICAL SOCIETY
Volume 32, Number 1, March 1972

TWIST-SPUN TORUS KNOTS

C. McA. GORDON!

ABSTRACT. Zeeman has shown that the complement of a twist-
spun knot fibres over the circle. He also proves that the group of
the 5-twist-spun trefoil is just the direct product of the fundamental
group of the fibre with the integers. We generalise this by showing
that, for torus knots, the group of the twist-spun knot is such a
direct product whenever the fibre is a homology sphere. This then
suggests the question (asked by Zeeman for the case of the 5-twist-
spun trefoil) as to whether there is a corresponding product structure
in the geometry. We answer in the negative.
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Embedding 3-manifolds in spin 4-manifolds

Paolo Aceto, Marco Golla, Kyle Larson

An invariant of orientable 3-manifolds is defined by taking the minimum n such that a given 3-manifold embeds in the connected sum of
n copies of 52 % Sz, and we call this n the embedding number of the 3-manifold. We give some general properties of this invariant, and
make calculations for families of lens spaces and Brieskorn spheres. We show how to construct rational and integral homology spheres
whose embedding numbers grow arbitrarily large, and which can be calculated exactly if we assume the 11/8-Conjecture. In a different
direction we show that any simply connected 4-manifold can be split along a rational homology sphere into a positive definite piece and a
negative definite piece.

Comments: 27 pages, 14 figures. This is the final version. We made several corrections and small improvements, some suggested by the referee. This paper has
been accepted for publication by the Journal of Topology Smao‘tlll\.y

Subjects: Geometric Topology (math.GT) Z(Z/ '5’5) C S #9_ SZK \CB'L

Journal reference; J. Topol. 10 (2017). no. 2, 301-323

DOl 10.1112/topo.12010

Smeot
Cite as: arXiv:1607.06388 [math.GT] b'd: 2(2,3,5) % -;{_-(_—_W‘ §ox 3 for me 7

(or arXiv:1607.06388v2 [math.GT] for this version)

Proposition 3.4. For the Poincaré sphere ¥(2,3,5), we have|e(3(2,3,5)) = 8.

Proof. Since 3(2,3,5) is the boundary of the Eg plumbing, we immediately have
£(2(2,3,5)) < 8 and that the Rokhlin invariant u(3(2, 3, 5)) is nonzero. Now assume
that (2, 3,5) embeds in #,,5% x S? for m < 8, splitting #,,5% x S? into two spin
pieces U and V. Then by the classification of indefinite, unimodular even forms and
the fact that there are no definite, unimodular even forms of rank less than 8, both of

the intersection forms )y and )y must have signature 0. This contradicts the fact
that (2, 3,5) has nontrivial Rokhlin invariant, so €(3(2,3,5)) = 8. O]

Note that this proof actually shows that any integral homology sphere with non-
trivial Rokhlin invariant has £(3(2,3,5)) > 8.
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RIBBON KNOTS IN §*
TIM COCHRAN

ABSTRACT

Our main results are several new obstructions to knotted 2-spheres’ in S* being ribbon knots and the
application of these to characterize fibered ribbon knots in $*. For knots which bound punctured §* x §2,
all of the known ribbon invariants vanish. We produce a new obstruction which detects the first known

non-ribbon knots in this class. Finally, we show that ribbon knots are naturally associated with links
whose groups are free, but not on their meridians.

0. Introduction

One of the outstanding questions in classical knot theory (S! ¢ §3) asks whether
every slice knot is a ribbon knot. For knotted 2-spheres in ¢, this question takes on a
different flavor because, while every knot is a slice knot [14], it is known that the
corresponding notion of ribbon is more restrictive [29, 307]. One is left, therefore, with
the question of exactly which knots in $* are ribbon knots.

This paper presents several new obstructions to knotted 2-spheres’ being ribbon
knots. These are applied to characterize fibered ribbon knots and consequently it is
shown that no non-trivial twist-spun knot is ribbon. We also investigate the class of
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Twist spinnihg of knots and metabolizers of Blanchfield pairings

Stefan Friedl, Patrick Orson

In a classic paper Zeeman introduced the k-twist spin of a knot K and showed that the exterior of a twist spin fibers over S*1. In
particular this result shows that the knot K # -K is doubly slice. In this paper we give a quick proof of Zeeman's result. The k-twist spin of
K also gives rise to two metabolizers for K # -K and we determine these two metabolizers precisely.

Comments: 12 pages, 1 figure, final version, to be published by the Annales de Toulouse

Subjects: Geometric Topology (math.GT)
Cite as: arXiv:1312.1934 [math.GT]
(or arXiv:1312.1934v3 [math.GT] for this version)

Plan: ) o{ecomPose the extedor of Hthe oot
t" (k) ko two pieces
) weite. cown  fibe bundle strustures on each
which can ke glied together




| Aisle
‘oukzide " v
JeD*

g Mnside"
,’]55 +riviall lLV\o‘H:EOQ ol(s b

/D Y""DVH.'L—\)J



. A > 1 E
ﬁm 5D %< D where P D’= p*<p*' —— D> D'- D
(%, x) > (?:/ /J%M(?‘)) («,6) — (x-o,p)

S>

N

(D
(D
(D



@m: &' x ID3—>$><|D

r?
3
~

I

d (&«3) v Dx¢&

(z,x) — (& pm(x)

= &'x p° U Dx g~

WUnot exterior:

" — (W) = D=8 (8 v3) v DX ($-v8)
= @m(goqx\/) u D x 512('1)/1




Wnot exterior:

$" — (" (k)

)]

|l

><D% ds (EB va) L

¢ (g'< V)

(g 1

&'~ Y

V)

,D'L x <$1__ \)$o)

D" x $x |D/l

]\ o v i

%

D°x &' x D"

m



WE’_ w‘((L UL ‘H«is desu‘if‘bian ‘Lo wribe o(own o} -Filoct Eundlc, structure over j";:

B - ="k = E' <\ U?Q D°x &' x D

m

Obstruction ‘l:\«cor\/: Exterdl +he Pro)eci‘iOV\

% \{
///
Z/ 3({)
Checle: "\
$4 7(\’ (-7; X) Tis xQ 'le"@ blAv\O\Le ’For m £0
] )
$4 %’M' 1€(x) _
= & x Y Op D% $' % D" i « fibre bundle stmckre.

™ on f)q-—"tmk




|
emt
}";\/
y the &
ib
e

A
W‘:
1%
2l
C}/C,Lic_
co
ver of
Y A
Fre."ha
(YO V\d
N ;
N qco\ko\ W
W\:' ed
Tloc-i ‘Eo
an

wnolk
er
th
€ c
over
"
g
w2

+
,x)e$ =
1
x\{
,Lf(x) \
p— m
B
U //—Nﬂ
(D'L
X {4—3 X
D"

e

2
W) =
ik
D’

$’l
> Y
I
U
5 D
X
EFD/(
x D"

mwm

| o
g

\C_E/l

]
(Filoract
ion B
corem
)



Pri
o\je, ‘b‘iﬁef/‘(:im S
D~ T,

[Me'fex'—-?;\tim
3
N
D>-T, >
| 2
D=
¥
wa\d‘.U-FES Q
2
$ - ZE F‘AV\C:EM
S
Jﬁ-q('D AT )



~ > .
i ID’Q

Q $1 - 2% F\AVlC:tU.{fS




N
lD’l;r

A\ g()l - 2b Fwnchu.rfs




AN
lD”l;r

Q $1 - 2% F\AV\C:EU.{'QS




D\
lD”l;r

Q $1 - 2% F\AV\C:EU.{'QS

'-‘-’:lt,‘(ﬂ)'*—ﬂ)m,g)
—_ %Aﬁ
/_I = (07T ) —— (8- uw )

id
7, (5~ 2b ponts ) —> =, (D= T, ) 7

l l

= (D= Ty) — (8- U, )

= 'ch ( lDl*— :D/’"x)



D\
lD”l;r

A\ g()l - 2b Fwnchu.rfs

ﬁ‘:jt,‘ ( [Dlr— J)uu/g )
T

/‘jﬂ(lpﬁ ) — 7“\1(53‘Mo<u/5 )

id
7, (8"~ 2b peimts ) —— =, (D Ty ) - l,

l x, (8 -F)
e /‘—l ! d
> 2 otked surface
= (0= Ty) —> o0 ($- U, ) -

= 'ch ( lDl*— :D/’"x)



[Socoln Blacluell | Robs Uicy, Midtacl Wlug, Vincenk Longo , BR. ]

~T
I:r —> Fre, U=t

ang

Froy s
Ky X D ’ AN > .
l l x, (8 -F) Py
"4 g /ll

Fr, —>
b ’t $ - 2k FW\CIEMS

AL?\Je)orq: AN '—BPOLGEW :
Inattesl suptace 9roup Tricection Br‘uolge, triseckion




[LAST PAGE ]



