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Abstract. We continue our search for extragalactic Carbon Radio Recombination Lines (CRRL)
in M82 with the LOw Frequency ARray (LOFAR; van Haarlem et al. 2013). The goal of our
project is to determine the physical conditions of the cold neutral gas in this object, for which
low frequency radio recombination lines can provide a sensitive probe.
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LOFAR is capable of detecting CRRLs in extragalactic sources. The first ever ex-
tragalactic detection of these lines was achieved by us using data taken with LOFAR’s
Low Band Antenna (LBA) in the 48-64 MHz frequency range in the nearby starbursting
galaxy M82 (Morabito et al. 2014). By studying the frequency behaviour of these CR-
RLs at low frequencies (< 1 GHz) we can constrain the physical properties (temperature,
density and abundances) of the cold, neutral medium (e.g., Walmsley & Watson 1982).

We are now expanding our search for CRRLs to the frequency range 110-190 MHz with
the LOFAR High Band Antennae (HBA). First tests indicate that we reach a spectral
rms ∼ 10−3 per 6 km/s. By stacking ∼ 20 lines we should be able to detect CRRLs from
M82 at these frequencies. Futhermore, the unprecedented sensitiviy and resolution of the
HBAs (∼5 arcsec) will allow us to identify the location of the CRRL emitting gas.
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