Stuttgarter Physikalisches Kolloquium

Fachbereich Physik, Universitat Stuttgart
Max-Planck-Institut fur Festkdrperforschung
Max-Planck-Institut fur Intelligente Systeme

Ansprechpartner: Prof. Harald Giessen
E-Mail: giessen@physik.uni-stuttgart.de
Telefon: 0711 - 685-65111

Dienstag, 18. April 2017 17:15 Uhr Horsaal V 57.01

Universitat Stuttgart, Pfaffenwaldring 57, 70569 Stuttgart-Vaihingen

Gastgeber: Prof. Tilman Pfau, Universitat Stuttgart, Telefon: 0711 - 685-68025

Quantum Logic Spectroscopy of trapped lons

Piet O. Schmidt
QUEST Institut, PTB Braunschweig and Leibniz Universitat Hannover

Abstract

Precision spectroscopy is a driving force for the development of our physical
understanding. However, only few atomic and molecular systems of interest
have been accessible for precision spectroscopy in the past, since they miss
a suitable transition for laser cooling and internal state detection. This restriction can be overcome in
trapped ions through quantum logic spectroscopy. Coherent laser manipulation originally developed
in the context of quantum information processing with trapped ions allow the combination of the
special spectroscopic properties of one ion species (spectroscopy ion) with the excellent control
over another species (logic or cooling ion). In my talk | will show that quantum logic spectroscopy
enables the development of accurate optical clocks based on aluminium and highly-charged ions as
well as precision spectroscopy of broad and non-closed transitions in calcium isotopes. Finally, |
present non-destructive internal state detection and spectroscopy of molecular ions using quantum
logic. This represents a first step towards extending the exquisite control achieved over selected
atomic species to much more complex molecular ions. Applications of quantum logic spectroscopy
ranging from the measurement of atomic, molecular and nuclear properties over optical clocks for
relativistic geodesy to the search for a variation of fundamental constants will be discussed.




