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Labellisation SO5 by INSU / CSAA in 2012

Theoretical services based on reference codes : 
• Meudon PDR code 
• Paris-Durham Shock Code 
• Ramses MHD simulations / Starformat 
+ others 
• turbulence (TDR) 
• …

Plateforme MIS & Jets

Goal: Give access to state-of-the-art numerical codes and tools to prepare 
and interpret observations in molecular regions
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• Paris-Durham Shock Code

• Meudon PDR Code

• TDR Code

• …

• Data extractor

• Chemistry analyser

•Online computing ressources

Data bases

Online codes

Tools

Documentations & Support

The ISM platform services
Downloadable source codes

• PDR Database

• Clouds structure

• Line intensifies / Column densities


!
• STARFORMAT

• MHD Simulations / ISM gas dynamics

• Post-treatment : radiative transfer (RADMC-3D)


!
• Paris-Durham Shock Models

• Structure physico-chimique de chocs MHD

• PDR Code

• Paris-Durham Shock code

• Specific code developments asked by users

• Help to use services / codes

• Data mining tools (inverse problems)

• ALMA Simulator

Online services



PDR Database - version 1
Publish large numbers of pre-computed models 
• Diffuse gas 
• PDRs 
• Dark clouds (with surface chemistry) 
• Galactic & Extragalactic ISM
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Access to  
• column densities & line intensities 
• cloud structure (densities, temperature, …)

Starformat (CEA / IRFU - ZAH) 
(P. Hennebelle et al.) 
!

• MHD simulations 
• Dense cores & other projects 
• Clumps : Masse distribution, … 

!
• Post-treatment to compute observables  
   (RADMC-3D)

Data bases



Simplify the analyse/handling of 
code results

!
!
➔ several tools will be developed  
    to manipulate the results of the  
ISM codes

• New data format : HDF5 
!
• New data extraction tool 
!
• VO compatible (VO-Table & SAMP)

Tools



→ Online code service :  
• Access to codes & computing 

ressources at Paris Observatory 
• Download results - Turn Key Solution

File System
Results files

Web Interface
Input Parameters

PDL Server
Jobs management

Computing ressources
Pilot 
Jobs

• Shock code available at 
http://ism.obspm.fr 
(new interface soon) 

• PDR code will follow

Interpretation of detailed observations (many constraints) requires to launch 
hundreds models 
PDR code & Shock code may require several tens minutes to several days of 
computation for 1 run

Features 
• Based on PDL IVOA standard 
• System checks consistency of input 

parameters by users 
• Follow evolution of jobs online 
• User receive an email when results are 

ready to download

Online codes

http://ism.obspm.fr


New database needs

Goal of the new PDR Database : 
• Publish grids of PDR models 
• Solve inverse problems at first order 
• Develop an architecture that can be re-used for other codes (Ex: Shock Database) 
• Combine different models for non spatially resolved observations (later) 

Yesterday challenge:!
Search by model inputs : !
What is the CO(15-14) intensity in a cloud of density nH = 104 cm-3, G0 = 1000 ? 

Today challenge:!
What are the PDR models having I(CO 15-14) ~ 3 10-8  W m-2 sr-1 

(i.e Search by model outputs) 

Online services



NRAO Archives :!
• more complex instruments 
• Web form has now 23 search 

parameters

PDR Database!
• Version 1 : ~ 10 search parameters 
• Version 2 : +150 000 search parameters ! 

• column densities 
• lines intensities 
• levels populations

➔ New informatics technologies required !

Technical challenges!
• Large number of metadata to manage

New database challenges
Online services



Simple form :  
• Google bar 
• Users enter their query in human-like language  
• The system interprets the query and “understands” what it means 
• Web semantics / Synonyms

ID:      inta00_cp_el2p_j3_2__el2p_j1_2 
PREF: I(C+ El=2P,J=3/2->El=2P,J=1/2) 
ALT:    I(C+ El=2P,J=3/2->El=2P,J=1/2) face on 
ALT:    I(C+ 157.68 micron) face on 
ALT:    Intensity of C+ 157.68 micron face on 
ALT:    Line intensity of C+ 157.68 micron face on 
ALT:    I(C+ 1901.2713 GHz) face on 
ALT:    Intensity of C+ 1901.2713 GHz face on 
ALT:    Line intensity of C+ 1901.2713 GHz face on 
…

• New database technologies to manage really large number of metadata!
• Human friendly interface 

Semantics
Interpreter

DataBase

Models

List of 
vocabularies

List of 
suggestions

I(C+  157.68

Intelligent metadata management
Online services

➔ Web semantics



Example :  Interpretation of FUSE Observations towards HD 102065 
   Nehmé et al. (2008)

Observed quantities

• Column densities of H2, C, CO


•  T01 with H2 J=0 and J=1

• Line intensity of C+ at 158 μm

Inverse problems serviceOnline services



Query :

 3.1E20 < N(H2) < 3.7E20

3.0E14 < N(C) < 5.0E14


1.9E-6 < I(C+, 158 µm) < 3.6E-6

62 < T01 < 72 

N(H2)

① select what you are looking for 
Example : density & UV radiation field

② fix some quantities 
Example : size of the cloud (AV)

③ Enter the observed quantities

Inverse problems serviceOnline services



Results : 

• nH ~ 100 cm-3


• G0 ~ 1.7 Mathis
Query :

!
3.1E20 <        N(H2)         < 3.7E20

3.0E14 <         N(C)          < 5.0E14

1.9E-6  <  I(C+, 158 µm)  < 3.6E-6

       62  <         T01          < 72 

N(H2)

N(C) T01

I(C+, 158 µm)

𝜒2

Inverse problems service
Online services



Once one / several models are found : 
!
Functionalities on each model 
•  Download all models results 
•  Extraction of some quantities 

•  Abundance profiles 
•  Temperature profiles 
•  Line intensities 
•  Column densities 
•  Spectra  
•  …

Get results in a few minutes instead of weeks / months of work

Inverse problems serviceOnline services



Pôle thématique national
Evolution towards a Pôle thematique national SO5 (asked by INSU)!
• Plateforme MIS & Jets 
• Service DustEM

Pole thématique national de diffusion des modèles de référence 
pour la matière interstellaire

Plateforme MIS & Jets Service DustEM

PDR Shock Starformat …

National programs!
• PCMI 
• PNCG 
• PNPS

Need to set up an executive committee !
• Participation of representatives of PN 
• Responsible of services 
• Users 
• …



!
Replace progressively old websites like pdr.obspm.fr

ISM platform access

Access to: 
•  PDR source code 
•  PDR Light source code 
•  PDR database (v1) 
•  Starformat 
•  Shock code online 
•  Documentations 
• Registration to mailing list

Soon 
• PDR Database with data 

mining 
• New Shock interface

http://ism.obspm.fr

http://pdr.obspm.fr
http://ism.obspm.fr


ANNEXE



PDR Code

DustEM

Starformat

Line 
intensities

Synchronous
computation

Density profiles

ALMA 
Simulator

Dust temperatures

UV spectrum

Levrier et al. (2012)

Interoperability
Developed following VO standards & integrated in a single platform 
•  Interoperability between services


