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In [HRS09], I developed, in collaboration with two physicists, a gauge
model for quantum mechanics on a stratified space. The underlying unre-
duced phase space is the total space T∗G of the cotangent bundle of a
compact connected Lie group G, endowed with the tautological symplectic
structure, and the reduced phase space is the singular symplectic quotient
of T∗G with respect to conjugation. The standard identification of T∗G
with the complexification GC of G via a choice of invariant inner prod-
uct on the Lie algebra g of G and the standard polar decomposition map
from TG ∼= G × g to GC turns T∗G into a Kähler manifold, the Kähler
structure being G-biinvariant. The requisite (costratified) quantum Hilbert
space arises by the generalized Kähler quantization procedure developed in
[Hue06]. A leisurely introduction to this procedure can be found in [Hue11].
The construction in [HRS09] leads to a lattice gauge model for quantum
mechanics on a space with singularities.

In [KR02]-[KRT97], J. Kijowski, G. Rudolph, C. Sliwa and A. Thielmann
defined the algebra of observables of lattice quantum gauge theory to be the
algebra of gauge invariant quantum fields satisfying the Gauss law. These
authors investigated the structure of this algebra and classify its representa-
tions. In this manner, they obtained a decomposition of the physical Hilbert
space into superselection sectors.

Goal of the thesis :
Study the relationship between the algebra of observables occurring in the
C∗-algebra approach and the observables associated to certain strata. Hypo-
thetically, the corresponding relations between representations will reflect,
e. g., superselection rules between certain strata. This comparison will, per-
haps, unveil the physical role of the stratification in more realistic models
like lattice QCD, cf. [JKR05], [KR02], [KR05].
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