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Abstract. We consider the cosmetic surgery problem for two-bridge knots in the

3-sphere. We first verify by using previously known results that all the two-bridge

knots of at most 9 crossings admit no purely cosmetic surgery pairs except for the

knot 927. Then we show that any two-bridge knot corresponding to the continued

fraction ½0; 2x; 2;�2x; 2x; 2;�2x� for a positive integer x admits no cosmetic surgery

pairs yielding homology 3-spheres, where 927 appears when x ¼ 1. Our advantage to

prove this is using the SLð2;CÞ Casson invariant.

1. Introduction

Dehn surgery can be regarded as an operation to make a ‘new’ 3-manifold

from a given one. Of course, the trivial Dehn surgery leaves the manifold

unchanged, but ‘most’ non-trivial ones would change the topological type.

In fact, Gordon and Luecke showed as the famous result in [10] that any

non-trivial Dehn surgery on a non-trivial knot in the 3-sphere S3 never yields

S3 again.

As a natural generalization, the following conjecture was raised.

Cosmetic Surgery Conjecture ([14, Problem 1.81(A)]): Two surgeries on inequi-

valent slopes are never purely cosmetic.

Here we say that two slopes are equivalent if there exists a homeo-

morphism of the exterior of a knot K taking one slope to the other, and two

surgeries on K along slopes r1 and r2 are purely cosmetic if there exists

an orientation preserving homeomorphism between the pair of the surgered

manifolds.
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