Early warm-up phase chemistry towards a sample of
emerging hot cores

L. Bouscassel, T. Csengeri?, A. Belloche3, K.M. Menten3,
F.Wyrowski3, S.Bontemps?, R. Glisten3

I 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

During star formation the molecular gas undergoes significant chemical evolution
leading to a molecular richness at the emergence of hot cores. The chemical formation
pathways even for simpler molecules are debated. Using a spectral survey between 159
GHz and 374 GHz with the APEX telescope, we investigated a sample of 6 massive
clumps dominated by a single collapsing massive object down to 400 au scales. In all 6
sources of the sample, on average of 40 species were found. We located these species
within the envelope. While some objects exhibit a clear structure with a well-defined warm
gas phase, some remain mostly cold with warm gas traced only by methanol and methyl
cyanide. The molecular composition of the sample is remarkably similar: their molecular
content is composed of the simplest molecules and the most complex ones in the cold
component of envelope for all our objects. However, some differences in the molecular
emission are found in the deuterated molecules, S-bearing molecules, and the COMs.
Towards the warm component, the comparison of the relative molecular abundances shows
an emerging warm gas phase with high molecular abundances for dimethyl ether, methyl
formate, formamide, and the cyanides. Finally in our objects, we found similar relative
abundances for O-bearing molecules relative to CH3OCH;3; while cyanides exhibit
remarkably higher abundances relative to CH3CN compared to hot corinos.



