High precision and high accuracy spectroscopy of molecular ions
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analysis will enable indirect determination or pure
rotational lines to aid astronomers. Along with this,
surveys of the more complicated species H,* and
CH:* will be pursued. Both are molecules important
to the ISM, and learning more about their structure
and chemistry could benefit both the astronomy and
physics communities.[5]

Spectroscopy in the THz/sub-mm regime IS
challenged by the lack of quality sources and
detectors. However, technology in the mid-IR does
not have these hindrances. Depending on the
molecule, rotational energy levels can be
determined through combination differences or a
full Hamiltonian fit of the rovibrational transitions.

The molecular ion OH* has been observed In the
ISM and Is a key intermediate in the formation of
water. Also, the ratios between OH* to H,O* and H,O*
allows for the determination of cosmic ray ionization
rates in diffuse molecular clouds.[4] This works seeks
to improve known values of the pure rotational

Sub-mm observatories SOFIA (left) and Herschel Space Observatory (right) transitions. ‘
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