Annual Highlights

Researchers within INTERCAT have shown that glycine the simplest amino acid and an important building
block oflife, can form under the harsh conditions that govern chemistry in space. The results, published in
Nature Astronomy,' show thatglycine and very likely otheramino acidsare formed in dense interstellarclouds,
wellbefore these transform into new stars and planets.

Comets are the most pristine material in our Solar System and reflect the molecular composition at the time
our Sun and planets were just about to form from material chemically processed in the interstellar medium.
The detection of glycine in the coma of comet 67P/ Churyumov-Gerasimenko and in samples returned to
Earth from the Stardust mission strongly hint at a prestellar origin of amino acids. Until recently, glycine for-
mation was thoughtto occurthrough energetic radiation,setting clearconstraints on the environment in which
it can be formed. These new results show that it is possible to form glycine on the surface oficy dust grains
through ‘dark chemistry’.

“Dark chemistry” describes chemicalprocess in the Interstellar Medium that do notrequire energetic radiation
in order to proceed. In the Laboratory for Astrophysics at Leiden Univeristy, researchers simulated the condi-
tions found in dark interstellarclouds,where dustparticlesare cooled to 10-20 Kand are covered by thin layers
ofabundantices - frozen CO,NHs3, CHs and H,O. These molecular films were subse quently processed through
interaction with atomic beams, causing the precursor species to fragment and reactive intermediates to re-
combine. Both methylamine, a chemical precursor to glycine detected in the coma ofthe comet 67P, and
glycine itself were shown to form. The experiments used a unique ultra-high vacuum setup, equipped with a
series ofatomic beam lines, infrared spectroscopy and mass spectrometry tools.

The experiments were performed under fully controlled laboratory conditions and show thata non-energetic
surface formation path for glycine atlow temperatures is possible, different from previous work that required
UVradiation to produce this molecule. Astrochemicalmodels support the findings and allow forextrapolation
ofdata obtained on a typicallaboratory timescale of just one day, to interstellar conditions, bridging millions
ofyears.
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