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Details about my research career
Project leader (since 2005, Ulm):
Deterministic implantation of single atomic ions into solids with nm-spatial resolution:
- Novel method for deterministic implantation of single atoms into solids
- Deterministic control of the number of implanted atoms achieved (publication in preparation)
- Relies on a linear ion trap with laser cooled ions as an ion source
- Expected spacial resolution 1 nm
- Works for almost all chemical elements
- Applications: Fabrication of scalable solid state quantum computers, Improvement of solid
state devices by means of deterministic doping, Fabrication of nano and sub-nano electronic
devices

Strong optical dipol forces on ions:
- Quantum phase transitions with effective spin-spin interactions
- Bose-Einstein-Condensate of phonons in an ion trap and superfluid-Mott insulator transition

Optimal control methods:
- Optimization of the transport and splitting of ion crystals
- Optimization of light pulses for quantum information processing

Information processing with ion crystals / scalable quantum computer
- Modeling and simulation of novel ion trap configurations with fast multipole method
- Experimental control system

PhD thesis (2000-2004, Heidelberg/Freiburg)
Lithium und Cesium atoms in an optical dipole trap
- Magneto optical trap for Lithium und Cesium
- Development and stabilization of diode laser systems
- Optical dipole trap with a CO, laser

Interactions between ultra cold Rydberg atoms:

- Design and construction of a new experimental setup

- Design of vacuum chamber (CAD-Design), laser system and electronics

- Observation of interaction induced line broadening and excitation inhibition in a gas of
ultracold Rydberg atoms

Patent:
- Novel method for the coherent addition of laser beams

Research scholarship at the University of Connecticut:
- Construction of an optical imaging system for atoms inside a magneto optical trap
- Calculation of long range interaction potentials between Rydberg atomen

University education (1994-2000, Heidelberg)
Diploma thesis:
- Spectroscopy of ultra thin metal films
- Development of a computer program for the simulation of thin film properties
Year abroad at University of California in Berkeley:
- First year graduate courses in quantum mechanics and electrodynamics
- Practical work at the Lawrence Berkeley National Laboratory

Early research activities (1994, Neustadt an der Weinstrasse)
German computer science contest:
- Development of a so far unknown method for hand writing recognition
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