
 

 

Gas phase Elemental abundances in Molecular cloudS 
(GEMS) 

A. Fuente1, D. G. Navarro1, P. Rivière-Marichalar1, V. Wakelam2, P. 
Caselli3,  S. Cazaux4,  R. Le Gal5 ,T. Alonso-Albi1, J. C. Loison6, M. Gerin7, C. 

Kramer8, E. Roueff9,  B. Commerçon10, S. García-Burillo1,  I. Jiménez-
Serra11, M. Rodríguez-Baras1, R. Bachiller1,  J. Kirk12, Jacob C. Laas3, J. R. 
Goicoechea13, B. Tercero1, S. P. Treviño-Morales14, O. Roncero13, B. M. 

Giuliano3, V. Lattanzi3,  N. Marcelino13, G. M. Muñoz Caro13, J. Pineda3,  S. 
Spezzano3, D. Ward-Thompson12 and   R. Friesen15 

1Observatorio Astronómico Nacional (OAN), Alfonso XII, 3, 28014, Madrid, Spain  

2Laboratoire d’Astrophysique de Bordeaux, Univ. Bordeaux, CNRS, B18N, allée 
Geoffroy Saint-Hilaire, 33615 Pessac, France 

3 Centre for Astrochemical Studies, Max-Planck-Institute for Extraterrestrial 
Physics, Giessenbachstrasse 1, 85748, Garching, Germany 

4Faculty of Aerospace Engineering, Delft University of Technology, Delft, The 
Netherlands; University of Leiden, P.O. Box 9513, NL, 2300 RA, Leiden, The Netherlands  

5Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 
02138, USA  

6Institut des Sciences Moléculaires (ISM), CNRS, Univ. Bordeaux, 351 cours de la 
Libération, F-33400, Talence, France  

7Observatoire de Paris, PSL Research University, CNRS, École Normale 
Supérieure, Sorbonne Universités, UPMC Univ. Paris 06,  75005, Paris, France  

8Institut de Radioastronomie Milimétrique (IRAM), 300 rue de la Piscine, 
Domaine Universitaire, 38406 Sant Martin d’Hères, France 

9Sorbonne Université, Observatoire de Paris, Université PSL, CNRS, LERMA, F-
92190, Meudon, France  

10École Normale Supérieure de Lyon, CRAL, UMR CNRS 5574, Université Lyon I, 
46 Allée d’Italie, 69364, Lyon Cedex 07, France  

11Centro de Astrobiología (CSIC-INTA), Ctra. de Ajalvir, km 4, Torrejón de Ardoz, 
28850, Madrid, Spain  

12Jeremiah Horrocks Institute, University of Central Lancashire, Preston PR1 
2HE, UK 

13Instituto de Física Fundamental (CSIC), Calle Serrano 123, 28006, Madrid, 
Spain  

14Chalmers University of Technology, Department of Space, Earth and 
Environment, SE-412 93 Gothenburg, Sweden 



 

 

15National Radio Astronomy Observatory, 520 Edgemont Rd., Charlottesville VA USA 
22901  

 
  Simulations with an increasing level of complexity are being developed to model the 

chemistry and dynamics of collapsing clouds. The pioneering one-dimensional models have 

been overtaken by three-dimensional magnetohydrodynamical (3D-RMHD) codes coupled 

with full gas-grain chemistry to simulate the complex process of cloud collapse. But all these 

sophisticated simulations share the problem of the uncertain initial conditions (turbulence, 

ionization degree, elemental abundances, magnetic field, geometry). Until now, most 

simulations adopt standard values that do not properly account for the different 

environments and star formation modes (isolated vs clustered). Our project aims at 

determining the  S, C, N, O elemental abundances and the gas ionization fraction as a function 

of visual extinction in a selected set of prototypical star forming regions. These initial 

parameters determine the cloud evolution and star formation activity and, hence, are the 

essential ingredients of any 3D-R(M)HD simulations. It will also provide a high sensitivity and 

complete molecular database in a large sample of star forming clouds with great potential for 

progress in our knowledge of the evolution of the gas and ice chemical composition from the 

diffuse cloud to the prestellar core phase.  

 

 
 


