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Studies of radicals of astrophysics interest

Recently the need for improving the astrochemistry models have been further
exacerbated by the detection of various molecules in dark, cold clouds for which standard gas
phase chemistry and grain surface chemistry do not explain the observed abundances. In
particular, some key radicals, such as methoxy (CHs;0), and COMs such as CHsOCHS;,
CH;0CHO, HOCH.CH.OH (among others) have been found in very cold regions. How
secondary photons or other energetic processes can lead to the production of these organic
radicals and organic molecules in dark, cold clouds is not clear. Moreover, if these radicals
can also be produced in hot molecular clouds, COM chemistry should. For this reason, radicals
will be the main targets of the present project. It should also be stressed that only a few
radicals have been detected so far in the interstellar medium (ISM) because laboratory data
for these species are still scarce.

The laboratory spectroscopy of radical species is difficult. These compounds need to be
created in situ as they are not kinetically stable. Their spectroscopy requires rapid spectral
acquisition because of their high instability. The spectroscopic group of the PhLAM laboratory
in Lille has developed a state-of-the-art absorption spectrometer offering both high precision
with frequency measurements and fast scanning spectral acquisition.

We are developing a new cell with a jet expansion and a discharge applied to the
nozzle. To our knowledge only one such setup combining a multipass approach and a jet is
running in the submillimeterwave range. Our first tests with the new “discharge” cell are
promising, the system is functional. During this project we would like to improve the
sensitivity of our set-up by increasing the number of jets from one to three and also adding a
multipass system in the actual cell.
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