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Modern space and Earth-based telescopes like JWST and ALMA are able to provide us with increasingly de-
tailed insight into the molecular composition of interstellar space. These instruments are able to identify the
different species and determine their abundance. However, information on the processes of formation and
destruction of molecules in this environment is still needed. Laboratory experiments with the ability to mimic
interstellar medium (ISM) conditions are essential to investigate these mechanisms. Furthermore, the spec-
troscopic identification can be limited by the absence of reliable spectroscopy data for many molecular ions
at low internal excitation.
The Cryogenic Storage Ring (CSR) at the Max-Planck-Institut für Kernphysik, Heidelberg [1] enables such
spectroscopy and reaction studies. Inside its experimental chambers, which can be cooled down to 4K, resid-
ual gas densities down to 1000 cm−3 and a very strong suppression of the black-body radiation field can be
achieved. At such conditions ions can be stored up to hours. Provided they have a permanent dipole moment,
molecular ions will cool down to their lowest ro-vibrational states. The stored ion beam can then be over-
lapped with well-defined beams of possible reactants found in the ISM, namely photons, electrons and neutral
atoms. As a result, the properties and reaction rates for the creation and destruction of these molecules can
be studied in detail under ISM conditions.
This talk will summarize the various experimental features of the CSR like a low-energy electron cooler [2], a
newly build reaction microscope, and a facility for ion-neutral collision measurements [3]. Technical develop-
ments like the recently implemented isochronous mass spectrometry mode [4] will be outlined. Furthermore,
a number of molecular ion projects are currently ongoing or have recently been concluded. These include
laser experiments with Al−4 and CCH−

2 as well as studies involving the electron cooler with CH+ [5,6], OH+

and TiO+ [7]. Selected highlights of these projects will be presented.
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