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A case study : The [CII] 158 pm line
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e Carbon ionization potential : | [.3 eV
* One of the dominant cooling lines of interstellar gas
* Early stages of star formation

* 0.3% of the bolometric FIR emission of the Galaxy (Wright et al. 91)
* Seen “everywhere”

Bennett et al. 94 (COBE / FIRAS)

x 10
Sk
I (@) [CN] Line — [ o » Inner North
ot w4 ° o Inner South
| vanligeogragy - @ @ o * Quter Nort
< ' - - Q e % o Outer South
- . ~ g 3 K3 §§§
o0 ul
g s2 @
> 2 ¥ o
-é r s Egn §§§§§§§§§§§§§§ - 5 S oo
L s o B0, 00000 Lot
.% 1 f hifaigggggﬁillk!mﬁ 52! :[i Ql:[III':llzll:‘Dl:ll:lng U{}Eﬁ
T/: 150 [ T T T |J| o 5 .-.l.-.EnEUDDEDDD ggml:l!ﬁ!; " !!iiw"!n
o @ ct s um = o b Ll Ko i 2 ]
) a1 A O i
E i ik = I 10 20 30 40 50 6
. 100 L
2
© Galactic latitude |b| (degree)
ol Makiuti et al. 2002 (FILM / IRTS)
% [
E L
> !
50

150 90 30 -30 -90 -150
Galactic longitude (degrees)

Nakagawa et al. 98 (BICE)



A very crude method

Technical stuff

e Sample lines of sight in the MHD simulation cubes
e Extract “clouds” by applying a simple density threshold

e Use these as input density profiles in the Meudon PDR code

Scientific stuff \

* Derive 158 pm line intensity vs. Hl column density
* Estimate Total gas vs HI relationship
* Build line emission map from simulated cube

e Estimate time required to map the sky area covered




Compressible MHD turbulence simulations
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* RAMSES code (Teysier 2002, Fromang et al. 2006)

* Adaptive Mesh Refinement with up to 14 levels

e Converging flows of warm (10,000 K) atomic gas

* Periodic boundary conditions on remaining 4 sides

* Includes magnetic field, atomic cooling and self-gravity consistently

e Covers scales 0.05 pc - 50 pc

e Heavy computation : ~30,000 CPU hours ; 10 to 100 GB
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Density structures along the line of sight
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Applying the PDR code on clumps

Convergence issues in low density regions === Apply code on overdensities only

Heavy computations : a few hours per “clump” === Grid computation would be ideal
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Simulation results
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IHHlumination of clouds

* “Fractal” nature of ISM clouds / Simulated density structures

* Each point may be illuminated from many directions

* At each point, from each line of sight, compute visual extinction
* Minimum value taken to be “actual” extinction
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2-ray approximation 18-ray approximation

(1D :same as PDR code) b (in each of XY, XZ,YZ planes)

Do this as post-processing
Use it for incoming field in PDR code



IHHlumination of clouds : results

Example on a 2D cut

2-ray approximation

Note effect on:
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