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Detection of radicals in the interstellar medium, such as hydroxymethyl (CH2OH) and methoxy (CH3O), is a highly
interesting tool for better understanding the formation of commonly observed complex organic molecules such as glyco-
laldehyde, ethanol, ethylene glycol, and dimethyl ether. In this context, improving the predictions of astronomical lines
with a well-defined model, based on laboratory measurements, becomes decisive.

In an attempt to enrich models of CH2OH [1] and CH3O with new frequencies, we have re-investigated their pure
rotational spectrum in the millimeter-wave domain. Both radicals were produced at room temperature by fluorine abstrac-
tion of hydrogene from methanol. We will report the technical improvements that have been made to increase both the
sensitivity and the signal-to-noise ratio of our experimental set-up [1]. We suceeded to increase synthesis yield of both
radicals by multiplying fluorine injections and we also further improved our optical set-up, now using a double passage of
the beam in the cell. Finally, we wrapped an induction coil around the cell to create a magnetic field, in addition to the
usual frequency modulation, allowing us to operate using double modulation detection scheme thus making us sensitive to
species affected by Zeeman splitting. Both signals (single and double modulation) are recovered separately and displayed
simultaneously on the measurement software. A strength of the double modulation scheme is that only lines arising from
open-shell molecules, such as CH2OH and CH3O, are visible over a flat baseline (no residual Fabry-Perot interference
fringes). These improvements significantly increase our sensitivity to short-lifetime species and grant a powerful tool for
distinguishing radicals from stable molecules.
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