lecture 19.11.2010
we had so far:

- cooling schemes
- optical molasses
- Bose Einstein condensation

NOW.

- trapping and cooling of ions



lon traps: store, select and investigate particles in ‘free’ space
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How to trap ions? Need potential minimum in 3 D
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Paul trap Penning trap

principle: electric principle:
alternating field superposition of
a magnetic field




the Paul trap
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the potential of the Paul trap
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equation of motion

dr 4 e(U, +V, cos(€t)) r=0 d*z — 28(U, +V, cos((t)) Z=
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special cases of the der Mathieu- DGL

equation of motion derived from the static 'pseudo potential
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« micro motion: driven oscillation with phase locked to the exciting
field

« macro motion: free oscillations of the ions in the pseudopotential



lon motion in time and space
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