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Propositions

accompanying the dissertation

Electronic structure theory meets precision measurements

Pi A. B. Haase

1. An observation of a non-zero atomic or molecular EDM will be an important step in the search

for beyond the Standard Model physics, but a single measurement is not enough to disentangle

the underlying symmetry breaking interactions.

2. The effective Hamiltonian brings together the worlds of ab initio theory and experiment. How-

ever for this union to be successful the theorist and experimentalist need to understand the

language of one another.

3. The hyperfine structure constant is an excellent tool for determining the quality of the electronic

wave function in the vicinity of the nucleus, to use as a fingerprint of a particular system or

state and to extract nuclear properties.

4. When working with ab initio methods one needs to know enough about programming, high-

performance computing, atomic and molecular structure, data analysis, (relativistic) quantum

mechanics and sometimes particle physics, but one can rarely be considered an expert in any

of the involved topics.

5. Quotas on computing time would force researchers to optimize computational software and

workflows and would save both money and, more importantly, energy resources.

6. Computational studies should not be accepted for publication unless the employed source code,

the raw data as well as the scripts used for data analysis are all available and reusable.

7. When doing computational research, we need to continuously remind ourselves about the sci-

entific method: In the beginning of a research project, a hypothesis should be formulated and

possible outcomes and accompanying conclusions should be identified before setting up the

computational strategy and launching calculations.


