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=5 Dust as a tracer of matter

* Dust is well mixed with the gas — traces the structure of the ISM (HI, H, and HII)

Planck
All-sky survey of sub-mm/mm dust emission
dust column density and dust properties
* Relation between dust emission, extinction and gas column density

* Variations of the spectral energy distribution of dust across the sky — nature of the
dust particles and their evolution
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Dust emission

Model the 353 — 3000 GHz (IRAS), 100 — 850 um,

emission: dominated by the

largest (> 0.05 um)

grains, which are in equilibrium with the ISRF
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Dust optical depth

http://www.sciops.esa.int/index.php?project=planck&page=Planck_Legacy_Archive

Available in the Planc
T, = 0.(v) Ny Legacy Archive

Planck 2013 results XXXI (in prep.)

Converted to E(B-V) by comparison with quasar reddening (SDSS).
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Dust radiance
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Planck 2013 results XXXI (in prep.)

Converted to E(B-V) by comparison with quasar reddening (SDSS).
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Observed dust temperature

Available in the Planck
Legacy Archive
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Planck 2013 results XXXI (in prep.)
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Radiance vs optical depth
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anti-correlated with 055 —
variations of the dust opacity in

diffuse medium -and does not seem
to be a simple tracer of the ISRF

obs

T, tracer of dust properties
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=5 Radiance vs optical depth
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R is a better tracer of N, in the diffuse high latitude
medium, whereas T,c; holds as a good tracer of N, in
molecular clouds and star forming regions
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Radiance vs optical depth

10T T T T 77 207 — T T T
| ® Xco=1x102 H, cm? ® Xoo = 1x10%° H, cm? b
-| ® Xgo = 2x10% H, cm? ® Xoo = 2x10%° H, cm2 o o6
L| ® Xco =3x10" H, cm ° ® Xgo = 3x10%® H, cm™® o oo i
8- o’ i
i — 15 Rl .
‘; 6_— 3 it %A
= L y i
z | ol DS ad veeeo
2 T !
= 4 i
F 0! I}l ! -
ENL [T 1LE 1%01 R[Wm?sr] ]
2+ 8.6E-08 -
L 9 i
O_ 1 .CD..|'18o SE-08——— Ll 1
1 S 10 0 100
K Ny [10] + [10° om?
s
-20 2.7E-08
-22°
R is a bg de
medium b in
-24°
mda

U
J2000 RA

Physical processes in the ISM, MPE Garching, 21-25 Oct 2013



Extended view of nearby molecular clouds

Rho Ophiucus
molecular cloud
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From dust emission to extinction

Taurus
molecular cloud
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=5 Dust SED down to mm wavelengths
;s>
Planck intermediate results XIV (2013)
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e A new physical dust model

=9

Compiegne et al. (2011) and Draine & Li (2007) models

7

Models suggested to explain the flattening of the dust emission (e.g. Meny et al. 2007,
Draine & Hensley 2013, Jones et al. 2013) = polarization data

Planck intermediate results XIV (2013)

Increase of the opacity by a factor of two in dense

medium — explained by existing models (Stepnik et

al. 2003, Koler et al. 2012) — however these cannot
explain the variations observed in the diffuse

1.7F

medium L6l
Neither they predict a variation of the mm spectral sl e
index from atomic to molecular media - evolution ]
of carbon dust within the ISM gab B A

(Jones 2012, Jones et al. 2013)
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