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Reconstruction of extinction density distribution (equivalent to dust grain
volume density) based on individual extinctions of stars

=> Solving an inverse problem
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e Data: reddenings/extinctions of individual stars A, :I g(P)dP i=1, N (stars)

*Prior conditions on the 3D distribution 3D (Bayesian aspect)

=> minimum size of structures (regularisation)=> limits g(P’)/g(P)

Inspired from methods used in geophysics: Tarantola & Valette, 1982

8(P')/8(P) Covariance

length

Forbidden Allow’d

distance depuis P

Stari,

extinction A;

Description of methods : Vergely et al, 200, 2010, Lallement et al, 2014, 2019, Capitanio et al, 2017




3D distribution around the Sun of the extinction density (in units
of magnitudes per parsec) at 5500 A

Here a 6 kpc x 6 kpc x 0.8 kpc volume
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Integration Distance = 5000.0 pc
in the 3D Cumulative extinction

distributian

PLANCK emission
Distance= infinity
10’ resolx
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Galactic - plane of the image
Rotation direction Plane
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Black: dense dust

Color-coded quantity:
extinction per parsec
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dense dust clouds
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Vertical slices in the 3D distribution
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Ondulations of the interstellar dust layer around
the disc mid-plane
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=g A link with the
periodicity of the
kinema’rics of nearby

1 stars (the « snail shell ») ?

June 2022 MIS 3D



Towards 3D kinetic tomography: assigning
velocities o dust clouds extracted from the 3D

-Combination of 3D extinction maps and absorption data:
KI towards stars from the anti-centre area Taurus-

Perseus-California=> « manual » positioning Ivanova et al,
2021

-Work in progress: automated combination of 3D
extinction maps and radio CO spectral cubes

June 2022 MIS 3D
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Duchéne et al, in prep.
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Perspectives

-Developing more precise and extended dust extinction maps based on
addi’rional DR3 inForma’r-ion_

—Developmg ’rhe klne’rlc ‘romography ’rechmques




