Carbon chain molecules towards massive clumps: the
cold envelope still has surprises.

L. Bouscassel, T. Csengeri2, F.Wyrowski3, N. Marcelino#>, A. Kraus3

1 Institut de Radioastronomie Millimétrique, 300 rue de la Piscine, 38400 Saint-Martin-
d'Heres, France
2 Laboratoire d’astrophysique de Bordeaux, Univ. Bordeaux, CNRS, B18N, allée
Geoffroy Saint-Hilaire, 33615 Pessac, France
3 Max-Planck-Institut fiir Radiastronomie, Auf dem Hiigel 69 53121 Bonn,
Germany
4 Observatorio Astrondmico Nacional (IGN), C/ Alfonso XII 3, 28014 Madrid,
Spain
%> Observatorio de Yebes (IGN), Cerro de la Palera s/n, 19141 Yebes, Guadalajara,
Spain

The recent detections of several heavy carbon bearing molecules towards TMC-1 (McGuire et
al. 2020, Cernicharo et al. 2021) reveal a new window on the chemical complexity of the
interstellar medium with several of the newly discovered species forming under unknown
conditions. The most prominent stages associated with massive star formation are
characterised by a large amount of heated gas rich in saturated COMs (hot cores), however a
distinct chemical laboratory hosting large carbon chain molecules towards high-mass star
forming regions has not yet been recognised. Recent results report high detection rates of
unsaturated carbon bearing molecules. We targeted three massive clumps with various
evolutionary stages selected from the ATLASGAL survey (Csengeri et al. 2014) and performed
sensitive unbiased spectral surveys with the Yebes and IRAM-30m telescopes to study the
chemistry of the carbon chain molecules to reconcile our view of complex chemistry.
Towards the targeted sources, we identified a rich molecular emission originating from
carbon chain molecules. We performed a detailed analysis of the physical conditions using
non-LTE modeling and located the cyanopolyynes in the cold, extended gas. The comparison
of the molecular composition of our objects to that of a sample of hot corinos, warm carbon
chain chemistry (WCCC) objects, and dark clouds, reveals a similarity with the WCCC
chemistry (Bouscasse et al. subm).
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