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The Meudon PDR code computes the atomic and molecular structure of interstellar clouds.

The code considers a stationary plane-parallel slab of gas and dust illuminated by a radiation field coming from one or 1=16.73 MYRS 1=18.92 MYRS
both sides of the cloud. The incident radiation field can be the Interstellar Standard Radiation Field (ISRF) and/or a
star.

Molecular region
e ——

It solves at each pointin the cloud, the radiative transfer in the
UV taking into account the absorption in the continuum by dust
and in discrete transitions of H and H2. The model computes
the thermal balance taking into account heating processes
such as the photoelectric effect on dust, chemistry, cosmic rays,
ete. and cooling resulting frominfrared and millimeter emission
of the abundant species.

Chemistry is solved for any number of species and reactions.
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PDR WebSite & DataBase

e Download Code with Doc * Run Online Code

CPU-demanding

]

—

=> Publish DataBase
Back to : -

]
of rl ds of m od els ] To query the PDR models, select first a code version and then choose atleast one search criterla
g [ ] ( refresh ) ( cancel )

P
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J selec

| Pdr 1.4 - Drscnosd
-
dlffuse CIouds Code version : Pdr 1.4 - Drscnosd
Test

[
. d e n se c I o u ds J Query on Parameters || Query on Column densities

Select at least one criteria on parameters :

Ll Ll

* extragalactic medium s i

Proton density (initial) 100.0, 200.0, 300.0, 5000, 700.0
o ISAF facior (Obs. side) 05,1.0,2.0,30,50

IDAF AGIOr [Dack side]

loud

Scientists : F. Le Petit, J. Le Bourlot
VO-services : L. Bourges, J. Normand,
N. Moreau, B. Ooghe
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Simple model ingestion process

Code
——— = Fill database
Analyser
Mapping T
Extracts metadata .
and some data for Pmﬁrltjliﬁtl_gfn the
the database
Check and
correct
R

optiona

informations correct

Administrative part
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Queries for Modelers & Observers

Query on Parameters | Query on Column densities

Selact ol lsast a ocriaria on oolumn densilas
| = chooss 4 spacies - T:' | add

Ranga(s) for the chosen column dansity jcm=2) :

-HZ -min : | 1E2D -max : BEZD | _remave |

Back o : -
_ o - HD - i - | SE14 N THERE ([ remvree
Ta guary the PDR madals, select firs! a code version and then choose at least one search criternia :
(refresh ) { cancel ) -G -min : SELE - mex : | 3E17 " remave
PDR 1.4 Chimie08.chi 18 (selear) :
-Li-min: 1E15 -max: LELE rRmgyE
jCode version : PDR 1.4 Chimbe08.chi ) )
G0 - s - | FE1A fax: 1E1% !_'rmr'uwr\- ]

PDA 1.4 : The 1.4 version comespgonds o the PDR code described in Gonzalez Garcia M. e al, (2008, ARA, 485 127).
tincludes a new radiative transfer mathod computing in details LR. pumging due o line and dust eamission. . . . )
Chimie08.chi : This chemistry is a short network based on vanous rates found in the literatune and on OSU05, -0 -min: 1E17 - 2ELE ,_Femove |
For carbonated malecules, it includes chains up to 3 carbon s0 we only recommend o consider results for chains with 2 carl

- G- mini : | 1EL3 -max ; |4ELT I rermigve |
Query on Parameters | Query on Column densitias |
_search |
Select at least one criteria on parametarns :
Paramgter PosSibie o s Ligr vl
Proton density (initial) 1000, 3000, 7000, 1.000E04, 3.000E04, T.000E04, 1.000E05, 3.000E0S, 7.000E0S, 1.000E06
ISAF factor (Obs. side) 100, 300, 700, 1000, 3000, 7000, 1.000E04, 3.000E04, 7.000ED4, 1.000EQS, 3.000E0S, 7.000E05
ESAF factor (Back sida) 0
Aw of the cloud 20
{ search )
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Browse models information

Name nie3rfe5A20_10 nie3r7edA20_10 niedr7edAz20_10
Actions
Av of the cloud[mag] 20 20 20
Proton density (initial)[cm-3] 1000 1000 Model : riedrSedr0AZet 10
Deseription :
Hﬂg : 1 or 2 side(s) model 1 1 One face simulations of bright and dense PDRs with visual extinction of Av = 20. Proton density ranges from 1E3 to TES em-3 and Rad from 1E3 fo 1E7 (Draine's unif). -
Galactic values for grain properties and elementary abundances - Standard UV transfer
ISRF factor {m m} 7.00E05 7.00ED4 full simulation for the FDR analyzer
EHFW{M -m} o 0 J Maodel ” Structure ” Column densities ” Line imensiliesl
T e iy s
Distance of the Pﬁl‘l‘l uv erﬂe[ﬂ:] 0 0 A max 2.000E01 mag Chemistry file name chimie(8. chi
Flux of cosmic ra¥5[1 E-17 5_1] 5 5 mH_imit 1.000E03 cm-3 He/H 1.000E-01
5 onEside 1 oH 1. 320E-04
Micro-turbulent velocity[cm s-1] 2.00E05 2.00E05 | [rzdm in 3.000ED MH 7.500E-08
radp_ini L] OFH 3. 190E-04
| |d_sour 0 pe OvH ]
Chemistry file name chimie08.chi chimieQg, |Exems! seurcs name cla o
Heqth 1 N1aH [+]
He fH 1.00E-01 1.00E-01 | |1g.imit 1.000E02 K O18H 0
fison [4] FAHH [+]
C/H 1.32E-04 1.32E-04 presse 6.000E03 em-3 K FH [+]
nH - Temp profile file nams Ma'H [+]
e 5.000E00 1E-17 341 Mg'H 4]
wiurh 2.000E05 em 5-1 AlH [+]
[+]
| Model || Structure || Plot || Column densities || Line intensities || Spectra 0
1.860E-05
Choose a property to plot 10000 . . : z
co ]
[ Abundance T5)Log @ 100 | 1 1.500E-08
— = [+]
A +lLlog & _ 2l i 2
(Plot ) 7 4
(5}
- oon.oip 1 Information
u 1.475E04
Selected elements 5 le-0d 1 0
t 1.852E04
Element Column density Deletion 2 -
T le-0g E 0 phot em-2 5-1
H 1.73e+21 cm-2 ( Delete ) = 00DECE 3.1
— 1le-08 ¢ — 1
Hz 1.78e+22 cm-2 [ Delete )
v 1e-10 ! ! : L L L
C+ 5.40e+17 cm-2 (Delete ) 1e-06 1e—05 1e—0d4 0.001 ©0.01 0.1 10 100
¥ . AY [magl
c 8.71e+17 em-2 Delete VOT bl
= 2leliz
co 3.49e+18 cm-2 (Delete ) VOTable
Ascii
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Download & manipulate full results

PDR Simulation

File Wiew Plot Fits

Y [Users/franck/Astro/OV/Pdrinterface Jonathan/7mai0? /fits/tPoelmanfin.fits
Download service L e

¥ % Heating & Cocling
¥ % Heating [USER/HEATCOOL /true/-1/null]

e Get full results of a model €8, Toul bt Dfeg e 1

® Photoelectric heating [1D/erg cm-3 5-1]

L]
[ F I I S fl | e " d ata ® H2 on grains heating [1D/erg cm-3 5-1]
" e

HD con grains heating [10/erg cm-3 s-1]

° XM L f' I . t d t ® Heating by photoprocesses [1D/erg cm-3 5-1)
I e . I I Ie a a a “® Cosmic rays heating [1D/erg cm-3 5-1]
L® spcendary photons heating [1D/erg cm-3 s-1] VOTabIe

® Chemistry heating [1D/erg cm-3 5-1]
“® Turbulence heating [1D/erg cm-3 s-1]

PDR Analyser el
* Read & draw data

% Radiation field

% Chemistry SAMP
% Arrays sizes [DEVELOPPER/ROOT /true/-1/null]

% List of species and meolecular mass [DEVELOPPER/ROOT true/-1/null]
% Mumbers of special species [DEVELOPPER/ROOT /true/-1/null] Blc=|a~|e0 o= mx

“ Geometry [USER/ROOT/true/-1/null] f e ——————— ==
Y Structure [USER/ROOT/true/-1/null] / T - I
% Abundances [USER/ROOT /true/1/null] \
“® Species with excitation [DEVELOPPER/ROOT/false /- 1/null] §
% H2 fermation en dust [USER/CHEMISTRY.FO/true /-1 /null] ] Ay N
% Phetedisscciation rates [USER/CHEMISTRY.PH/true /- 1/null] i o

« Formation and destruction rates [USER/CHEMISTRY.FO/true/-1/null] - h

% Radius and surface [USER/CGRAINSIZE /true /-1/null] ) \ \
% Dust temperature [USER/GRAIN.TEMP /true/-1/null]

- Compute line intensities |« =’
as a function of angle
* Chemistry analyser

Y Y Y Y YYYTYTYY

Extraction ASCII/VOTable
- TopCat/SAMP

YYYTYY
r
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Online Spectra Browsing

| Model || Structure || Plot || Column densities | Line intensities || Spectra |

Wavelength (A) .~ Graph

min: 911.0 -, 200E-6

W 190E6{|
max : 1500 180E-6 |
~ 170E-61 - 3

160E-6{[ o e e A Bl e | ety e
i 150E-6 1 e 5 e =l -
& 14066
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110E-6 -
~ 100E-6 {8
90E-6 1
60E-6
SOE-6{|
40E-6
I0E-6
20E-6 1
10E-6 1
DED

H

View

&

o
!

E

:
§

~Export
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Emergent spec.

950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500
Wavelength (Angstroms)

— Series 1

Search parameters ~Loaded spectra

[ Emergent spectra observer side - angles ‘
{ Emergent spec. intensity = Obs. side 4.52 deg ﬂ ™ Emergent spec. intensity - Obs. side 4.52 deg Wavelength : 911/2.2E9

Cee)
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StarFormat

ARFORMAT

The StarFormat database groups many simulations performed with different codes in various laboratories in France and Germany.

These simulations are grouped within multiple projects which you can browse and query separately with the links below :

PROJECT DESCRIPTION

Evolution of Molecular Clouds
with Decaying Turbulence blablabla
{Patrick Hennebelle)

Formation of Molecular Clouds | This proje

ct aims at describing self-consistently the formation of molecular clouds starting from the very diffuse atomic interstellar
(Patrick Hennebelle) medium

Solencidal vs. Compressive

Turbulence Forcing This project in|
{Christoph Federrath)

{_‘,hern.mtr_',.' 5|_r.nu|at.|{:r15 blablabla . SCientiStS : P- Hennebe”e, R. Klessen, R. Banerjee,
S S ~ C. Dullemond, S. Glover, E. Falgaronne, F. Le Petit
top of page VO-services : B. Ooghe, N. Moreau

Tue, Oct 12th, 2010
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RAMSES-MHD Simulations

LERMA-ENS Project

|
n n n
n n
—-—
—
u
n n n
I aRaviMaGiaCL SOWNLORD ALL OATA IN AZIF FILE
vss wrms ND DOWNL OAD DATA CUBE
Densiy + 56897998047 cm-3 —— Density distribution
liew details - -
eropERTY aLue
100 wves
Angle 27308533886
002 |
Angitomx 08502818538E18 cme2 51
| AngMomy -44419813701E19 om*2 s-1 b |
Angitomz 21517642007€20 o2 st-1
. Densty 50585043545 om-3
Density : 50585043945 cm*-3 First sigenvalue of the nertia matix 066806956827 solar mass 1 {
por2
Highest Density 27674957031 cm"-3
Kinetc energy 75408070386E-12 erg om-3
Magnetic energy 42395698372E-12 erg cm’-3 |
- Mass 22847071526 solar mass i
a Mass above threshold 1 0.15318713595 solar mass,
iy 5535 9567959 om' 5 s s st 2 00 soms mass
n n .
mass_flux 4.5506614965
Pressure 1.0185859598E-11 erg cm*-3
vl of e MBERGTH 90 MANHS 0ttt miro e
Density : 5767.3798828 cm”-3 "‘:‘Z"a'“s of the y-component of the magnetic 5 565145509 microGauss |
liew details {
|
'v‘r:‘sdvalue of the z-component of the magnetic 4 cooyo e oo |
Second sigenvalue of he Inerta mairc 12484574195 solar mass pe*2 ] |
- Sigx 25118610989 om s~-1 il -
sigv 16085 651268 om &1 |
Densty 5943 6893555 om-3 sigz 19817100794 om 51
iew detai; Structure size 1.025390625 pc |

results data MR
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FLASH Turbulence Simulations

- ZAH Project

- 2 concurrent simulations

- 9 snapshots / simulation

- Extract raw results data

Tue, Oct 12th, 2010
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ZEUS Chemistry Simulations

- ZAH Project

- First tryouts on 2 simulations out

of a few dozens considered

- 5-6 snapshots / simulation

- Browse PDF on each snapshot

PPPPP

PPPPP

PPPPP

Mass Weighted PDF 8.356E-07 Mass Weighted PDF 9.055E-07 Mass Weighted PDF 2.904E-06
Volume Weighted PDF 4.812E-06 Volume Weighted PDF 5.182E-06 Volume Weighted PDF 3.503E-05
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP
¢ & &
___| ___| ___|
L & &
] ___] ___]
& & &
] ___] ___]
£ § &
] ___] ___]
¢ & &
] ___] ___]
¢ & &
] ___] ___]
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- Extract raw data?

- Chemistry applications?
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IVOA THEORY

SIMPLIFIED
MODEL
ORGANIZATION
FOR STARFORMAT

Hierarchical organization
of the simulations
stored in the database

¥ y

ClumpExtractor  ClumpExtractor
= 500 , > 2500 Tlmﬁfa ge
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Snapshot info, statistics & images

Formation of Molecular Clouds

This projeci aims ai describing the lormaition of malesular louds

u t=11.1% .1 }I:_!.-'I‘S ]

STATISTICS FOR DENSITY THREESHOLD GOF

GrareH ypodovBc]

10 cM-3
mean magnealic inkensity 0.00 microGausy
Mean Density 20.22 cm-
Total Mass 20 231 .26 solar masg
Mean pressure 0.00 arg cm-
Mean emparaiurs 2052 K]

SHNAPSHOT IMAGES FILES

Chooes densily threshald (in em®3)

500.0 ) 25000 10000.0

R 0o



Dense cores research by property

Choose density threshold (in cm*-3) : Density distributian
¢ 5000 & 2500.0 ¢ 10000.0 : : ;

tooan
SNAPSHOTS TO QUERY
EXPERIMENTS SNARPSHOTS | i@
GrawHydro/Bel | 8.38 Myrs| 1117 Myrs [~
GraviMag/Bel | B8.55 Myrs [+ 10.90 Myrs [«
Jades_| 16.74 Myrs [~ 18.93 Myrs [

102 7RSS - Lo - |
Select I

Search in 1476 clumps

PROPERTY MINIMUM VALUE MAXIMUM VALUE

Mass(solar mass) | |

Densityjcm®-3) EUIJ Em ke

Search |

2500 5,000 1300 10,00L Lasun L4 oD
Density
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ump results & raw data extraction

DECAY_HYDRO BACK TO THIS CLUMP IN SEARCH RESULTS
t=1.16 MYRS EXTRACT AND DOWNLOAD CLUMP DATA
R CLUMP PROPERTIES
Mass : 5.08 solar mass
Angle 0.66 rad

View details . a
Density 6448 cm

' ) htip://starformat.obspm.fr - Extract StarFormat Data from Simulation - Mozilla Firefo: — 0 x g

Eile Edit View History Bookmarks Tools Help

roGauss
Mass : 6.5 roGauss
Ao roizauss
roGauss
What kind of values do you want to extract?
S . Dlar mass
a projection of column density .
: which component? 2814
a cube of density o X :
Mass : 9.8 a cube of pressure &y 57000
a cube of velocity 7 3.33 pc
a cube of magnetic field 1.75 po
1.85 pc
Extraction box size: ID.EM pc (4.00 pc for the whole simulation) 3.27 po
Mass : 20.( 1.72 pc
Centered on: X I3.34 (pc) ¥ I'I..?5 (pc) Z I'I.E!52 (pc)
View 1.79 pc
Precision me: I'I 0 corresponding to a resolution of 0.003 po'cell 0.42 pc
{rmaxirmum Lmax allowed for this size of extraction: 10) 58 om 5-1
-1
. ) . 05 cm.s
ase - o0 (|l E-mail address (to receive a link to download the results). Iooghe@lra.ens.fr
: ; 04 cm.s!
o {Extract Reset Cancel
o 04 cm.s '
If you need access to bigger sets of data, please e-mail the Pl of the project,
Done ¥ || S| # |G

CLUMP IMAGES

Mass | 25.97 solar mass 15
o ) _ Column Density in XY
\View details




Next ...

» Connect services together through GILDAS
e Advanced search queries & SIMDAL access
» Display extraction outputs online with VISIVO?

e Services for an InterStellar Medium Platform

- Radiative transfer (RADMC)
- Grains &
- Shocks
- Turbulence

emical & thermal structure

DUSTEM
Grains emission /
temperature
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