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Bachelor Thesis
Title Wigner Functions For Arbitrary Operator Tuples

Supervisor Prof. Dr. Reinhard F. Werner
Description This thesis elaborates the idea to construct Wigner functions not just for position

and momentum operators, but for every possible n-tuple of hermitian operators
using distribution theory.

Master Thesis
Title One-Dimensional Field Theories Arising From Continuous Measurement

Supervisors Prof. Dr. Reinhard F. Werner & Prof. Dr. Tobias J. Osborne
Description This thesis uses inductive limit constructions and Stinesprings factorization theorem

to build continuous dilation spaces upon quantum channels. One obtains a subtle
correspondence to gauge fields and cMPS. Those one-dimensional quantum fields
are then analysed to gain as much information about the underlying quantum
system as possible.
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Description This work is a theoretical investigation of atom interferometers in complex gravita-
tional fields. The underlying gravitational models include non-trivial corrections in
the gravitational potential within the framework of classical Newtonian mechanics,
which go beyond the assumption of an idealised or even completely homogeneous
gravitational field. On the other hand, the theory of general relativity is used to
enable a post-Newtonian description, particularly in the area of weak gravitational
fields.

PostDoc
Group Theory of Quantum Sensing

Group Leader Dr. Naceur Gaaloul
Description Continuation on the description of atom interferometers in complex gravitational

fields. Now, also including more sophisticated numerical models and a variety of
experimental imperfections such as wavefront aberrations, parasitic ports and noise.
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Summer term 22 Tutor, Lecture: "Quantum Physics for Nanotechnology".
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Summer term 24 Tutor, Lecture: "Quantum Physics for Nanotechnology".

Academic and Professional Activities
March 2016 DPG Conference, Technical support, Hannover.

November 2018 Einstein Inside Exhibition, Hannover.
Technical support and giving guided tours in general relativity.

August 2025 3rd TVLBAI Workshop, Co-Organization, Hannover.

Languages
German Mothertongue
English Fluent

Japanese Bascis

B werner@iqo.uni-hannover.de 2/4

mailto:werner@iqo.uni-hannover.de


Conferences and Talks (Selection)
2021 Experimental Tests and Signatures of Modified and Quantum Gravity, Bad

Honnef, Germany (Online), Poster Contribution.
2022 Frontiers of Matter Wave Optics, Trieste, Italy, Poster Contribution.
2023 TVLBAI 1st Workshop, CERN, Switzerland, Poster Contribution.
2023 Time and Clocks, Bad Honnef, Germany, Poster Contribution.
2024 TVLBAI 2nd Workshop, London, UK, Poster Contribution.
2024 Frontiers of Matter Wave Optics, Crete, Greece, Poster Contribution.
2025 Photonics West, San Francisco, USA, Talk.
2025 Rencontres de Moriond, La Thuile, Italy, Talk.
2025 TVLBAI 3rd Workshop, Hannover, Germany, Co-Organization.
2026 ICAP, Wuhan, China, Poster Contribution.
2026 RQI Gravitational Quantum Physics and Metrology, Ljubljana, Slovenia, Talk.
2026 AICE Worshop, CERN, Switzerland, Talk.
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