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Abstract

The development of a comprehensive understanding of the chemistry that led to the formation of hundreds
(likely thousands) of molecules in space is a challenging but fundamental goal of astrochemistry.>? In the last
couple of years, we have witnessed spectacular achievements in the discovery of molecular species in terms
of number and chemical complexity. The interstellar medium (ISM) is a hostile environment, characterized by
extremely low density and temperature, which is however characterized by a rich chemistry. Several are the
open questions: Can we explain how the detected molecules were formed? How far does chemical complexity
go? How many molecules are still escaping detection?

The starting point for the development of any astrochemical model is the knowledge of the molecular census

of the astrophysical object under consideration, together with the corresponding molecular abundances. In
this scenario, rotational spectroscopy plays a crucial role because most of the molecular species have been
detected by radioastronomy owing to their rotational signatures.3 The subsequent step is to understand how
the detected molecules were formed and how they can further react. In this respect, accurate computational
approaches play a fundamental role.**®

In this seminar, by means of a few selected examples taken from the work done at the ROT&Comp Lab, I will
address how state-of-the-art computational approaches can derive plausible formation routes able to explain
the presence in the ISM of detected molecules and suggests potential candidates for new detections.
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