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A Coxeter polyhedron in H™ is a convex polyhedron of finite volume all of whose
dihedral angles are integral submultiples of . The group generated by the reflections
in the facets of a hyperbolic Coxeter polyhedron is called a hyperbolic Coxeter group.
While hyperbolic Coxeter polyhedra exist only for n < 995, they are far from being
classified for dimensions beyond 3.

In this thesis, we study hyperbolic Coxeter polyhedra and their reflection groups from
two different point of views.

In the first part of our work, we consider Coxeter polyhedra with mutually intersecting
facets all of whose dihedral angles are 7, % and (at least one) §. Since their associated
hyperbolic Coxeter groups satisfy a crystallographic condition, we call them ADEG-
polyhedra. Our first main result provides the classification of all ADEG-polyhedra in
H". We discover a new polyhedron P, in H?, and present various of its properties. Fur-
thermore, for n > 7, we show that Coxeter polyhedra in H" with mutually intersecting

facets have dihedral angles of the form - with m <6, only.

In the second part of our work, we study growth minimality properties of Coxeter groups
acting on H" for dimensions n > 4. To this end, we establish a new method to identify
the groups realizing smallest growth rate and exploit it subsequently by distinguishing
between the cocompact and the non-cocompact cases. One of our results concerns the
cocompact case and dimensions n = 4 and 5 while the other result describes the non-
cocompact case and dimensions 4 < n < 9. In both settings, we are able to identify the
Coxeter groups of minimal growth rate. It turns out that they are all intimately related
to the fundamental groups of (compact arithmetic resp. cusped) hyperbolic n-orbifolds
of minimal volume.
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