Franck Le Petit & Fabrice Roy
LUTH - Observatoire de Paris, CNRS, Universite Paris Diderot

Large instruments as the space telescope HERSCHEL and the radio-telescope array ALMA (under construction) allow the astrophysi-
cists to study the interstellar medium (ISM). The hot-topics in this field of research are the comprehension of the star formation
mechanisms from the interstellar gas and, in return, the impact of stars on the interstellar medium by their radiation, wind and
explosions in supernovae.

Observations of these regions are done thanks to spectrometers. These observations are interpreted by numerical models that
compute the chemical and thermal structure of interstellar clouds. Because of the increase of the resolution (spectral and spatial)
of the instruments, the physics implemented in these humerical models have to be treated with deeper details. As a consequence,
the number of parameters in models increases and large computing resources are required to explore the parameter space.

The Meudon PDR code, is one of the public code used by the community to interpret such observations. It has been gridified on the
EGI-InSpire infrastructure and is used to interpret HERSCHEL observations

is a 1D stationnary plan-parallel model of interstellar clouds. It solves consistently : HERSCHEL space telescope (ESA - NASA)
The code computes at each point of the slab of dust Post-processing provides column densities and lines in-

Radiative transfer is solved from the far UV to sub- and gas the abundances of species, the temperature tensities and is used to interpret observations.
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The code is public and can be downloaded at :
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The code has been gridified on the EGI-InSpire infrastructure.

Atomic h Computing Element
Jobs submitted to the Grid use the parametric mode to run large amount of models and so to explore | o8 I o
the parameter space.
Compiled
The fortran code is pre-compiled and is stored, with the input parameters and the atomic and code
molecular data, on a storage element.
Simple scripts have been developed to manage the jobs : Storage Element
e send jobs to the Grid (by packs of 500 to the maximum) : download the files from the S.E.
where they are stored, run the jobs, send the results to a S.E. e

e identify the failures
e re-submit the failed jobs \-—1\_
This procedure has been used for 2 projects with several thousands jobs (about 10 hours per job) for a

total of about 40 000 CPU-hour. Jobs failure rate was a few %. Failed jobs were re-submitted to the
Grid or to a local cluster.

User Interface

We used the Grid for two projects. One of them is related to the interpretation of HERSCHEL observations in
the interstellar medium and more specifically to grain surface reactions. Molecules as Hz are formed by adsorp-
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This plot represents the ratio of Hz line intensity 0-0 S(2) obtained by models a and b. We see that in some domains, the differences reach a factor 3. As a conse-
quence, attempts to interpret observations of such Hz lines in these domains of parameters by un-detailed models of H2 formation would introduce an error by a fac-
tor 10 to 100 on the intensity of the incident radiation field on the cloud.
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The Astronomy and Astrophysics community develops from 2002 standards to publish re-

sults of simulation codes. These works are done in the context of the Virtual Observatory, Theoretical DataBases Online codes

an international project which aims to share observations from large instruments in an in- - - i

teroperable way. Recent works are also done to standardize the way codes can be avail- OSSN “acdeons |  Shocks models P | Cheomisiry

able online. g ] - |
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In this effort, we are trying to build a platform of theoretical services devoted to the in- _-E---

terpretation of observations of the interstellar medium. This will contain interoperable UWS

databases of numerical simulations (two have been developed yet : pdr.obspm.fr and
starformat.obspm.fr) as well as online codes. These codes will require computing re-
sources. The EGI InSpire grid infrastructure could be a solution that will be investigated.
In this case, solutions will have to be found to make Virtual Observatory protocols and the
Grid compatible.
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