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The trace field of a Kleinian group is the minimal field containing Q and the set of the traces of all

elements of the Kleinian group. By the Mostow—Prasad Rigidity Theorem, if a Kleinian group has finite
covolume, then the trace field of it is a topological invariant. It is known that the trace field of it
is a non-real algebraic number field.

It has been open whether every non-real algebraic number field occurs as the trace field of some Kleinian
group of finite covolume. One of the aims of the thesis is to compute the trace fields of two families
of infinitely many hyperbolic 3-manifolds and orbifolds of finite volume and exhibit infinitely many
examples of trace fields.

What is first considered in the thesis is a family of two—component chain links C(2, s). Hoste and Shanahan
computed the trace fields of one-component chain links C(1,s). By extending their work, we computed the
trace fields of C(2,s).

What is second considered in the thesis 1is family of non—compact Borromean orbifolds.
Hilden—-Lozano—Montesinos computed the trace fields of Borromean orbifolds. Based on their work, we computed
the degrees of the trace fields of the non—compact Borromean orbifolds. Moreover, we proved that infinitely
many cyclotomic number fields occur as trace fields of some non—compact Borromean orbifolds.

In the thesis we also consider the moduli of cusp cross sections of Kleinian groups of finite covolume.
We proved that an element of moduli space as the quotient space of complex torus occurs as the modulus
of cusp cross—section of some arithmetic Kleinian group if and only if it has a representative in some
quadratic number fields. We also prove that the set of moduli of cusp cross sections of non—arithmetic

Kleinian groups is dense in moduli space of complex torus
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