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The Milky VWay

Open questions
|. What is the spiral structure?
2. What is the mass distribution?
3. Star formation history!?
4. How universal is the IMF?
5. What mode(s) of star formation?
6. Effect of environment on SFE

Whirlpool Galaxy = MgI

Dust importance:
|. Catalyst of molecule formation
2. Gas heating (photo-electric effect)
3. Cooling in dense regions
4. Faithful tracer of the ISM structure
5. Foreground Emission / CMB Cosmology
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© 2009 Axel Mellinger




Milky VVay

Near Infrared

Two Micron All Sky Survey
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Far infrared - submillimetre
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(Marshall et al., 2006)
- Correction for stellar model

- Galactic structure
- Used for large range of science in the litterature (>130

citations)
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.2 Improvements in BGM

Visible Near infrared

Model

Observations

Courtesy A.Mellinger Courtesy 2MASS

Gaia Mock Catalogue, 29/02-02/03, Barcelona


http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr
http://model.obs-besancon.fr

.2 Improvements in BGM

Observed stellar density - Three colour image (J,H,Ks) from 2MASS

Courtesy 2MASS

Robin et al., 2012; Marshall et al., 2006

Take home message
- Galactic model needs good 3D extinction mapping
- Absolutely crucial for Galactic plane studies
- Can be included in mock catalogue

Gaia Mock Catalogue, 29/02-02/03, Barcelona
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Planck and Herschel

Launched together
* Nearly 3 yrs ago

* Point L2
Plancl Herschel
: Iirll;\'/ciyn:gtr e Observatory
eHF] LF)Il * Photometry & Spectroscopy

e PACS, SPIRE, HIFI
* Photometry from 70 to 500 pm
* Angular resolution : 6” to 36”
* Largest mirror (3.5m) ever sent into space !

* Photometry from 30 GHz (lcm)
to 857 GHz (350 um)

* Angular resolution : 4’ to 30’



Il The Planck satellite

Planck, launched in 2009, final data release in 2013
Principally a CMB experiment
Most significant foreground from dust in the Milky VWay
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THE COSMOS
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of entire universe. A10
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The Universe
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seen it before

SPACEIS a big place, but this image released
yesterday shows that even the vastness of the
Universe can be captured as a single image. Our
own cosmic address lies at the centre of this
immense map: a picture of the Universe, looking
outwards from Earth in all directions of space.
The image was captured by the Planck satellite,
launched last year to map the “echo” of the Big

Bang in the form of the cosmic microwave radia-
tion left behind as a relic of the fireball of creation
some 13.7billion years ago. Our own galaxy, the
Milky Way, appears as a streak of white light run-
ning across the middle of the image, while the
remaining radiation from the Big Bang appears as
mottled flecks of yellow in the further reaches of
the Universe. Report, page 7




1.2 Presenting cold cores
All-Sky Distribution

All-sky density map of the
Cold Core Catalogue of Planck Objets
(C3PO)

Many questions are still open on the

earliest phases of star formation:
* What generates pre-stellar cores ?
* What governs their evolution to
protostars ?

* What is the origin of the initial mass
function (IMF) ?



1.2 Presenting cold cores
All-Sky Distribution
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1.2 Extinction distances

Distances to Cold Cores - extinction

an
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From Marshall et al. (2009), applied to IRDC:s:
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Brand new method
 Several authors implemented similar methods (Stead & Hoare, 2010;

Lombardi et al,, 2010; Kainulainen et al., 201 I, Foster et al., submitted)

dA,./dr [mag kpc ]



1.2 Spatial distribution
3D Distribution

Distances crucial
e Calculate masses, sizes ..
e Study population
e Choose suitable follow up targets

Galactic Centre

Large range of physical parameters :
e Mass 0.1 Mo - 10° Mo
e Volume density: 30-10° cm3
* Physical size: 0.3 to 18 pc
* Temperature: 7-15K
* 50 % on filamentary structures

Inject cold cores into mock catalogue
* Recovery rate
* Function of density? Confusion?




1.1 3D ISM maps of local matter

Three dimensional mapping of the ISM
- Gas & Dust (Lallement et al., 2003,Vergely et al., 2010; Lallement et al., in prep)

Hipparcos

10 pc

|. First step map
- Exploit distance and extinction
to individual stars
- Use astrometric as well as
photometric parallaxes



.1 Introducing Gaia !

Gaia detections
e More stars
® Much better precision




lll.] Introducing Gaia !

Star density Gaia detections
o ‘|High * More stars
- ® Much better precision
i Limited by extinction
= * Gaia in visible
3 ” * Most stars in the plane will
£ o . be within a few kpc
0 T 5 Parallax uncertainty
e No better than photometric
1 Low parallax for faint stars beyond | kpc
=) J
-10 -5 0 5 10
kpc

Gaia Mock Catalogue, 29/02-02/03, Barcelona



1.2 Gaia help for ISM

Most precise 3D extinction map
e Up to many kpc
* Help analyse large scale structure in emission

Better calibration for BGM
* Improved 3D extinction maps at very large distances

Distance to individual objects seen in extinction

e |n the halo for the first time
* IVGCs, HVCs (?)

Polarisation studies
* Planck polarisation
* Ground based stellar polarisation



