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Content

Abstract: Low temperature ion-atom interactions have been the object of growing interest over
the past decade. Due to the availability of laser cooling for many atoms (Li, Na, K, Rb, Cs, Ca, Sr,
Ba, Yb, etc.)[1,2,3] and ions (Ca+, Sr+, Ba+, Yb+, etc)[4,6,7], the interactions between such ions and
atoms have been explored experimentally at mK temperatures[5,7,8]. In the case of optically dark
ions (such as Na+, K+, Rb+ and Cs+, for which optical transitions are not accessible via lasers) the
ion-atom interactions are at Kelvin temperatures[7,8,9], There is therefore the need to study these
dark ion systems at mK temperatures and below, because of the particularly interesting prospect
of resonant charge exchange (RCE) interactions, in addition to the elastic collision channel for
parent-daughter ion-atom system[10]. Moreover, low mass Alkali ion-atom system have alternate
electronic configurations which allow potentials mediating the interactions to be computed with
some simplicity.

To investigate these at mK temperatures, we have constructed the experiment described below,
which can simultaneously trap Li+ and Ca+ ions. Here we present the results of simulations related
to the crystallization of Ca+ and Li+ ion in their common region of stability. We propose a scheme
for the characterization of optically dark Li+ ions via extraction on to a microchannel plate.
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