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Wind acceleration
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Visible 3D hydro simulation of Betelgeuse
B. Freytag (2002)
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Interferometry Model
(1.64pm, Haubois et al. 2009) (1.64pum, Chiavassa et al. 2010)
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VLA 7mm continuum

NRAO/AUI / J. Lim, C. Carilli et al. 1998 NACO (2009)
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Dust shell
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Overview of a Ori's environment

IOTA/IONIC 1.6 pm VLT/NACO 1.0-2.2 pm




The Mira star IK Tau

IK Tau
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The Boomerang
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The Red Rectangle
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The Red Rectangle

symmetry axis

to PA 11°

A

)

—

5km™\  10"%m (0v9)

W Red Rectangle '®*co 1=6-5

Eost offset (orc sec.)

Bujarrabal et al. 2013,A&A,457,L1 |



I O"

R Scl

Maercker et al. 2012, Nature ALMA, CO J=3-2, 345 GHz



15 0 -15 15 0 -15 15 0 =15
Maercker et al. 2012, Nature Offset (")







5x 10" ¢cm ~2.5x 10" cm ~5x 10" cm ~1x 10" cm

Feene: 15 R__~5R, ~100R, ~20,000 R,
Temperature: ~2,000 K ~1,000 K ~100 K ~10K
HCN+hy — CN+H - O
Non-TE due to Molecules may be - Photodissociation of molecules A’/
pulsation-driven adsorbed on dust - Production of new molecules due
shocks to ion—-molecule reactions
TE molecular hy
abundances Dynamical - ‘
atmosphere ‘ Dust ) hv
Stellar Al 4—— envelope —
photosphere (wind acceleration) Interstellar
hv radiation
b o field
Amorphous carbon\ \ .
/0> ’ SiC, .
H,, CO, CN, C,, CO, HCN CN,
C,H,, HCN, ... i \ H,0, HCN, CS, SiC,, ...
1300 413040 O+H,—» OH+H ' &
sio, si+0O OH+H,—'H,0+H & -
INNER CSE " INTERMEDIATE CSE OUTER CSE
H,O: Shock-induced - Vaporization of icy bodies’ Radiative association O+H, (ref.4)
chemistry®1® - Grain surface reactions®
H,O: Photochemisty in a clumpy envelope

Decin et al. 2010, Nature, 467, 64



