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Propositions accompanying the thesis

On the Geometry of Adiabatic Quantum Mechanics

by Eric Jonathan Pap.

1. An inner product is not needed in the study of finite-dimensional non-
degenerate Hamiltonians. Instead, one can use purely algebraic methods
based on the eigenspace decomposition. (Chapter 2)

2. The space N(V ) is related to the wreath product C× ≀ In via a standard
matrix parametrisation. Associating a spectrum to an operator realizes
N(V ) as a fiber bundle, providing a geometric interpretation of the spectral
theorem. Moreover, N(V ) is the largest space over which the eigenvalues
and eigenvectors form a fiber bundle structure. (Chapters 3 & 4)

3. The evolution of instantaneous energies around EPs follows tautologically
the monodromy action of the covering Spec(H). One can thus use Spec(H)
to formulate a topological definition of EPs. (Chapter 4)

4. The generalized geometric phase, also known as Garrison-Wright phase, cor-
responds to the parallel transport on the eigenstate bundle Eig(H). This is
a semi-principal bundle; single-state adiabatic evolution for general Hamil-
tonians cannot be done on a principal bundle. (Chapter 5)

5. Non-cyclic states do not have a well-defined phase after a single turn. A
collection of permuted rays does have a phase factor, being the characteristic
value of the holonomy map on that subspace. (Chapter 5)

6. Cyclic states can be modelled on the smaller bundle Eig(H) → Spec(H),
which straightforwardly generalizes Simon’s approach. In addition, the
Aharonov-Anandan formalism, usually regarded as a non-adiabatic gener-
alisation of the Berry phase, can be obtained from this arguably adiabatic
setting. (Chapter 5)

7. A multi-state approach is provided by taking the frame bundle of Eig(H).
This provides a way to study non-closed paths in parameter space, and
so generalizes the off-diagonal phases found by Manini & Pistolesi to the
non-Hermitian case. (Chapter 6)

8. The geometry of Spec(V ) and Eig(V ) follows from the observation that a
scaled eigenvector is again an eigenvector. (Chapter 5)


