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An end-cap Paul trap for precision spectroscopy
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Trapped ions in radio-frequency Paul traps are one of the leading candidates for precision metrology at optical
frequencies [1]. Ions can be confined and laser-cooled to their motional ground state [2], which minimizes
the systematic shifts in the transition spectra. Current engineering challenges call for traps that improve the
isolation of trapped ions from the environment and reach fractional uncertainties below 10−18 [3][4].
We present our design and indigenous fabrication of an end-cap Paul trap with reduced an-harmonicity in the
trapping potential. With the help of COMSOL simulations, we have optimized the electrode dimensions while
considering the achievable machining and alignment tolerances. We have developed a low-divergence oven
to minimize the coating of the trap electrodes and successfully loaded a cloud of calcium ions into the trap [5].
I will present our trap characterization, custom imaging system, and preliminary results of our experiments
with the ion trap.

Fluorescence of a single Calcium ion observed on EMCCD

Quantum jumps of a single Calcium ion
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