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Abstract

Since the first detection of HC3N and other
unsaturated nitriles, there is a debate if these
molecules are formed in ion-molecule
encounters or neutral-neutral  reactions.
Theoretically, the predicted number density by
only ion-molecule reactions is two orders of
magnitude less than the observational results.
We thus intend to investigate the synthetic
route to form these molecules in the interstellar
medium (ISM) — a backbone system to the
interstellar carbon-hydrogen-nitrogen
chemistry as verified in laboratory experiments
and observations. Recently we demonstrated
that the reaction of CN radicals with CH3;CCH
forms two isomers CH3CCCN and
H,CCCH(CN) with similar abundances,



however, only CH3;CCCN was identified in the
ISM before our NSC project. Our recent
explicit identification of H,CCCH(CN) will
elucidate the role of neutral-neutral reactions
in the formation of nitriles in the ISM — a

crucial mystery unresolved for the last 40 years.

In addition, another isomer 3-butynenitrile
(HCCCH(CN)) has never been observed yet.

Furthermore, Ever since the very first
postulation of polycyclic aromatic
hydrocarbons (PAHS), the formation routes of
PAH like species in the interstellar medium
(ISM) has been a challenge for astronomers
and astrochemists. However, the search for
interstellar benzene as the very first “building”
block of PAHSs presents a particular problem.
Pioneering crossed molecular beam
experiments with unsaturated hydrocarbons
and our identification of interstellar
H,CCCH(CN) showed that the exchange of a
hydrogen atom in the hydrocarbon versus a
cyanogen radical, CN, is common in all these
processes. The benzonitrile molecule,
CsHsCN,  represents therefore an  ideal
microwave tracer for interstellar benzene.
Also, benzonitrile is important from the
astrobiological viewpoint: this molecule is
thought to be the key species to a prebiotic
synthesis of amino acids on young Earth upon
aminolyses and hydrolyses. We thus intend
to search for GCgHsCN in different
environments of the ISM: TMC-1 (cold),
Orion-KL (hot), and CRL 618 (planetary
nebula).

As a neutral radica, CN has many
advantages in a low temperature environment
such as ISM: no entrance barrier, highly
reactive. Simple binary collision with the
other molecules can provide large variety of
products. The identification of its daughter
molecules will give us more deep
understanding of the reaction mechanism with
CN radical in the ISM.

Keywords. Interstellar Medium; Molecular
Clouds; Organic Compounds;, CN
radicals; Radio Astronomy
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