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Trapped ions are at the heart of many spectacular advances in recent years, in particular regarding
high-resolution spectroscopy. They serve as elementary bricks in atomic clocks, quantum
information, and the verification of the variation of fundamental constants. Due to the advanced
control of the internal and external degrees of freedom of stored ions, they are perfectly adapted to
be used as model systems for quantum and classical problems. Laser cooling and individual
addressing, detection, and manipulation of single atoms have paved the way to a large variety of
important applications and fundamental experiments.

Trapped Ions –
from the single atom to the model system

Crystal of a few thousand Ca+ ions stored in a linear trap.

I will introduce ion trapping
techniques, their interest, their
advantages, and I’ll present some key
experiments based on trapped ions –
worldwide and those of my group.
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