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1. Isomorphisms of 3-dimensional Quantum Lens

Spaces
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For the positive integers p>2 and m,,---,m, being integers relatively prime to p,
classical generalized lens spaces L(p;ml‘---,m") are manifolds defined as the orbit
spaces of suitable free actions of a finite cyclic group Z[, on odd dimensional sphere
5%~ 1. The quantum lens spaces, denoted by L,(p;m;my ---,m,) are quantization

deformations of generalized lens spaces with a parameter ¢ € [0,1].

It is clear that the structure of L,l(p;mll,mz,---,m”) depends on several parameters;

quantization parameter ¢, positive integer n corresponding to the dimension, the size of

the fundamental group p, and additional parameters m;m, ---,m, being integers

relatively prime to p. In this note we focus on whether those parameters are actually

independent on determining the structure of quantum lens spaces.

Since the study of the quantum manifolds often carried out by the (' -algebras

defined on themselves, we investigate the (7 -algebra (( L, (p;my,---,m,,)) of
continuous functions on quantum lens spaces.

It is well-known that the C*-algebra C'(Lq (p;ml,--- ,m”)) is defined as the fixed point
algebra C(Sf"_l )’\, corresponding to a suitable action ) : ZI,—>Aut (C’(Sf"il ))-
Followed by an explicit isomorphism between ( (5,12"_1) and the graph algebra

C"(L,,_,), we conclude the following.

Theorem 1. Let p > 1 be a fixed integer. If each of the numbers my -+, m, is

relatively prime to p, then the (' -algebra C(L,(p;my,---,m,))is isomorphic to the
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graph algebra (" (Lé’,';'i"l'm'm‘")).

Theorem 1 shows that the C*-algebra C(L,l(p;nll_---,rn“)) are isomorphic to the

(pamey +-om))

graph algebras corresponding to certain graphs [ '} obtained from L, _;, and

hence the isomorphism class of these algebras depend on n and p but it does not

depend on q.

Even with this graphical approach which seems very simple, the natural question how

these algebras depend on m,;,m,, -, m,, is still open. In this note we showed that this

open problem holds true for the case of 3-dimensional quantum lens spaces by

examining the underlying graphs.

Theorem 2. Let p > 1 be a fixed integer. If each of m; and M, is relatively prime to
p, then the (" -algebras C(L,I (p;ml,m2 )) on 3-dimensional quantum lens spaces are

all isomorphic as (7 -algebras.
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