
Sweet stars at the origin of life? 
 

Scientists detect glycolaldehyde in a star forming region 

 
Scientists from the Universitat de Barcelona-CSICM1 in Barcelona, the 
INAF-Istituto di Radioastronomia, the INAF-Osservatorio Astrofisico di 
Arcetri in Florence, the University College London in London, and the 
Institut de Radioastronomie Millimétrique (IRAM2) in Grenoble have 
detected for the first time outside the Galactic center the simplest of the 
monosaccharide sugars: glycolaldehyde. The importance of this organic 
molecule remains in the fact that it can react with propenal to form ribose, 
a central constituent of RNA, and is, therefore, directly linked to the origin 
of life. The organic molecule was found with the IRAM Interferometer in 
“G31.41+0.31”, a massive star forming region located at about 26000 light-
years from Earth. 
 
 
Interstellar glycolaldehyde was first detected near the Galactic center. 
However, the conditions in this region are quite extreme and do not represent 
average conditions in the Galaxy. Hence, it is difficult to understand whether 
the production of such a key ingredient for life is a common phenomenon 
throughout the Galaxy. The first detection of glycolaldehyde in an active star 
forming region is therefore most spectacular. “The importance of this discovery 
lies in the fact that the glycolaldehyde has been detected towards a region 
where planets orbiting newly formed stars are expected to exist - and planets 
could be the cradle of life”, points out Claudio Codella, astronomer of the 
INAF-Istituto di Radioastronomia in Florence, Italy. 
 
The star forming region in question is called G31.41+0.31, a massive star-
forming core located at a distance of about 26000 light-years. The core, which 
is 300000 times more luminous than the Sun and harbors deeply embedded 
newly formed hot stars, is one of the few massive star-forming objects where 
gas was found to rotate around. G31.41+0.31 is a well known hot core, 
characterized by high temperatures and densities, and a rich chemistry which 
can be studied thanks to the emission of molecular lines visible in the radio and 
microwave windows of the electromagnetic spectrum.  
 
                                                 
1 Dr. Maria Teresa Beltrán is a researcher at the Departament d'Astronomia i Meteorologia  of  
Universitat de Barcelona, Associated Unit of CSIC (Consejo Superior de Investigaciones Científicas).  
 
2 IRAM (Institut de Radioastronomie Millimétrique), is a joint German-French-Spanish radio 
astronomy venture which runs the Plateau de Bure Interferometer in the French Alps near Grenoble. 
The IRAM Observatory is the most advanced facility existing today for millimeter radio astronomy. 
 



The region investigated by the international team of scientists was observed at 
high-angular resolution with the IRAM Interferometer at different wavelengths 
to search for different transitions of glycolaldehyde. The observations 
confirmed the presence of three lines of glycolaldehyde at 1, 2, and 3 mm 
towards the most central part of the core.  The emission is clearly associated 
with the newly formed embedded stars, and is much less spread than the 
emission detected towards the Galactic center, or than that of other hot core 
tracers.  
 
The detection of glycolaldehyde has profound implications for the chemistry of 
star-forming regions as it can help to constrain the evolutionary stage of the 
core, and therefore of the embedded young stars. What is more, this detection 
opens the road to the search of other life related complex molecular species that 
up to now have only been detected in the Galactic center.  
 
“The discovery of glycolaldehyde in G31.41+0.31 is a groundbreaking result. 
The search for prebiotic molecules in star forming regions is still in the 
fledgling stages but the door is open now. I believe that many more of these 
molecules will show up in the near future”, says Roberto Neri, astronomer at 
IRAM and Project Scientist of the Plateau de Bure Interferometer. 

 

************* 

 

Original Paper: 

First detection of glycolaldehyde outside the Galactic center, M. T. Beltrán, C. 
Codella, S. Viti, R. Neri, R. Cesaroni 2009, The Astrophysical Journal (in 
press). 
 

Further Information: 
 
A detailed study of the rotating toroids in G31.41+0.31 and G24.78+0.08 (2005, 
Astronomy & Astrophysics, 435, 901) detailed description of the region under 
study 

Jet Propulsion Laboratory Molecular Spectroscopy , Cologne Database for Molecular 
Spectroscopy , Lovas database  with a reference list of all molecules presently 
known in space. 

Institut de Radioastronomie Millimétrique (IRAM), Grenoble, France. 

 

http://babbage.sissa.it/abs/0801.3219
http://www.aanda.org/index.php?option=article&access=bibcode&bibcode=2005A%26A...435..901BPDF
http://spec.jpl.nasa.gov/
http://www.astro.uni-koeln.de/site/vorhersagen/
http://www.astro.uni-koeln.de/site/vorhersagen/
http://physics.nist.gov/cgi-bin/micro/table5/start.pl
http://www.iram.fr/


Telescope used for the detection of glycolaldehyde: 
Plateau de Bure Interferometer 
 
 

Contact: 

Dr. Maria Teresa Beltrán, 
Departament d'Astronomia i Meteorologia UB, Unitat Associada a CSIC, Barcelona 
Phone: +34 93 4039228  
E-mail: mbeltran at am.ub.es

Contact Press: 
 
Karin Zacher 
Press Relations Officer 
IRAM 
300 rue de la Piscine 
Domaine Universitaire 
38406 Saint Martin d’Hères, France 
Tél. : +33 (0)4 76 82 21 03 
E-mail : zacher@iram.fr 
 
 
Figure captions: 
 
Fig. 1:  
Model of the glycolaldehyde molecule; Copyright IRAM  

Fig. 2: The radio telescope used for the detection of glycolaldehyde in a hot 
molecular core: the IRAM Plateau de Bure Interferometer in the French Alps.  
Images: IRAM; Copyright Rebus 
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