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Abstract

4 R TRE NE—BRE £ o [4EA IEMontgomery, Yang® & CFintushellZ & V) 2 &E h, #&ICPao
k2T, ChSOKRENE—HRERFEENBKEATHRIENTRENTVD, COELSZ 4K
TAHRELOAERICHL TREE RS 2 )XtV B Zbranched twist spin& VS, Branched twist
spinld 3XTTHKAANDREVEKE RTEWVWICEBEH(MN)ASEEDFETET, (mn)=(0,1)D &
ZRANVHZCE, (mMn)=mMNDEERFYVAANANVFECBEREND, ANVECBHZER
NDEXFHFKOBEBOEARFEIC—HIBD TSN TVSD, —fDbranched twist spinfi Z= &
DEARFEORREPlotnickiCk ) EZSNTWVWBDH, TSSO 2 RAFEVEOEFRN D EFED
STV, AHFE T, branched twist spinfZE O EAFEICEBE $2 & T, 3XTEKEA
D2OOFEVENRAETEHEVEEZEIL, HBREDEET, ThS Dbranched twist
spinEABETHEVCEZRL ., S TRNLREE . KZorder mDramification locus & 3 % &)
E&(orbifold) DEAFEDF LN BHATHIEVWSRETHD. P—FZABUPBUALCLZDREZ
MR VEVEOHIRIEEL TVEL, CORENFENICHELN ESHBISEROMRREL
3%, AOFEELTR, BEXEEZZTORLTE » LBHHENrAETEVWCEZFRAL T, branc
hed twist spin A AR THWC 2B, COBEEIE., LRORENDE &, KZorder
m®ramification locus& T2 BEXRDEEREEBD N DAY, 2 DOBBARNIBRETEVNE
ZL, KERETHRVWCENRENE, BENMr BRI EIliD, BlIAE. KNEAHD Dsufficiently |
argeMEEF, BBHRRNERD CEEKNBARTHRVIENBETHZ ZENSERIHMHES. &
foo IRTEKEOKIC R > EXEID I BZFHANBNTH S & E &, Mostow

rigiditylC R V) ERZ/D N TED,

Circle actions on the 4-sphere are classified by Montgomery, Yang, Fintushel, and Pao. A
2-dimensional knot invariant under a circle action on the 4-dimensional sphere is called a branched
twist spin. A branched twist spin is defined from a knot K in a 3-dimensional sphere equipped with
a pair of coprime integers (m,n). When (m,n)=(0,1), it is called a spun knot, and when (m,n)=(m,1),
it is called a twist spun knot. It is known that the fundamental group of the complement of a spun
knot coincides with that of the complement of the corresponding 1-knot K. A presentation of the
fundamental group of the complement of a branched twist spin is given by Plotnick. However, a
classification of branched twist spins has not been studied until now. In this study, by focusing on
the fundamental group of the complements of branched twist spins, we showed, under a certain
assumption, that if two branched twist spins for fixed (m,n) are not equivalent then the
corresponding 1-knots in the 3-dimensional sphere are also not equivalent. The assumption
needed here is that the center of the fundamental group of the orbifold with ramification locus K of
order m is trivial. We do not know any knots other than torus knots that do not satisfy this
assumption, and whether this assumption is essential is a topic for future research. The proof is
done by using the fact that the quotient group of the fundamental group by its center is the
fundamental group of the orbifold with ramification locus K of order m under this assumption. If K is
prime and sufficiently large, we can show that if the orbifold groups are not isomorphic, then their
ramification loci are also not equivalent. If the cyclic branched covers of the 3-dimensional sphere
along the knots are hyperbolic then we can get the same conclusion by the Mostow rigidity.
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Study of 2-knots that are invariant under circle actions on the 4-sphere
1. HREREEDOHE
4 %5TRE b E-KELEDOA/ERAIZMontgomery, Yang & & U Fintushel IC& U AEEIh, %ICPaolc k> T, Th
S5MOFE MNE—HAISBENABERE THD ZENRINTWVWSE, COLI A4 RTHKELOAERICH L TAREER
% 2 RITHEUE Zbranched twist spin& L5, Branched twist spinid 3R THRERDEVEKS L UVEWICHELRE
B(mn)NSEEDFECET. (Mn)=(0,1)D & T XA/ VFETH. (mn)=(M1)DEEIEVASRANANRVEVHEME
Ehad, ANVEUCERHEBOEARBFRKOMEBMOEAREIC—HT 2 LAALNTWS, —fDbranched twist
SpinfZE DE KRB DR RIEPlotnickiC& W EZ 5N TWEN, ZNS5D 2 RTHEVBDEXRNLDEITEDSNT
WL, AR TIE. branched twist spinfiZEDEAREICEE T2 I & T, 3RTHKEAD 2 DDFTEHIEE
THRWEEIC, HBREDE E T, FNSDbranched twist spinb AR THRWI EERLE, TITRREREE
I&. K%&order m@Dramification locus & 9 3 &8 K (orbifold) DEAREHDH LA BEBETHEZEWVWHIRETH D, h—F
ZECBEUAICZDREE B I AWECBOHIZIEREL TV, ZORENREMWICHEINE D MNISEOHRE
FRREE 1%, BIRADFEE LTI, EXBFZZDOROTE - EHI’RETAWI EZFIA L T, branched twist
spin A TRV A28, ZOEEIE. LRDREDH &, KZEorder mDramification locus& § 2 EE XD E
KEEERDBZENDDY., 2DODHERBEINIERTRVWE ZIC, KERBETAVWZ EARENIE. RBEIRITZZ &
IZ72 %, BlZIE. KORA Dsufficiently largeD & E (&, BRI REMR D Z & LKA TRWI EARETH S Z
EMNDERMED ., Fo SRITLKEOKITIA > KO D IREEZFEANHBITH 5 & Z1d. Mostow rigiditylZ & ¥
FRAEBDIENTE S,

2. MABRREEDOHE (F:R)

Circle actions on the 4-sphere are classified by Montgomery, Yang, Fintushel, and Pao. A 2-dimensional knot
invariant under a circle action on the 4-dimensional sphere is called a branched twist spin. A branched twist
spin is defined from a knot K in a 3-dimensional sphere equipped with a pair of coprime integers (m,n). When
(m,n)=(0,1), it is called a spun knot, and when (m,n)=(m, 1), it is called a twist spun knot. It is known that the
fundamental group of the complement of a spun knot coincides with that of the complement of the
corresponding 1-knot K. A presentation of the fundamental group of the complement of a branched twist spin
is given by Plotnick. However, a classification of branched twist spins has not been studied until now. In this
study, by focusing on the fundamental group of the complements of branched twist spins, we showed, under a
certain assumption, that if two branched twist spins for fixed (m,n) are not equivalent then the corresponding 1-
knots in the 3-dimensional sphere are also not equivalent. The assumption needed here is that the center off
the fundamental group of the orbifold with ramification locus K of order m is trivial. We do not know any knots
other than torus knots that do not satisfy this assumption, and whether this assumption is essential is a topic for
future research. The proof is done by using the fact that the quotient group of the fundamental group by its
center is the fundamental group of the orbifold with ramification locus K of order m under this assumption. If K
is prime and sufficiently large, we can show that if the orbifold groups are not isomorphic, then their
ramification loci are also not equivalent. If the cyclic branched covers of the 3-dimensional sphere along the
knots are hyperbolic then we can get the same conclusion by the Mostow rigidity.
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