


Dust factories

o red supergiants

o (some?) supernovae




see also talks by Henkel, Zhukovska

(and others) and the poster by Woods

Blommaert et al. (2006), Sloan et al. (2006, 2008),
Zijlstra et al. (2006), Lagadec et al. (2007), et cetera




pulsation




Possible condensates: metals

Sun

B metals
C hydrogen
= helium




Trace elements may be key
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carbon is produced by the star
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Less metals,
but more
free carbon?

Stronger
acetylene
bands, but
less dust !?

van Loon et al. (2008)
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dust does not form in photospheres, but in an

extended atmosphere possibly due to strong
radial pulsation with periods ~200-1200 days
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red supergiants
relatively weaker,
but as strong as
typical AGB stars !
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tip-AGB stars
most effective?

slower pulsation
more effective
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see also the talks by Lagadec, Matsuura




6+2 nearby dwarf irregular galaxies
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seperate out background galaxies
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DDO 210

dust forms, but

less abundantly, at
lower metallicity
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but mass-loss rates largely consistent with Magellanic Clouds
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metal-poor, low-mass RGB (and AGB) stars

similar composition, age, history in a cluster
clusters differ mainly in composition (& size)
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axcess (Jy)

aluminium-oxide bonds?
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leg {P [d])

Lebzelter et al. (2006)







very populous so well-samples rare phases of evolution
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Versus
mass-loss
rate

luminosity
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M giant with
silicate dust

Flux density (mJy)

M giant with
“*some kind”
of dust

Flux density (mJy)

McDonald et al. (2008)
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laboratories for studying dust
(production) in exotic conditions







post-AGB / PNe : processing / eroding dust
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LBVs, WR stars... red supergiants
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First “'movie” of RSG dust production

RSGC1-1 ]} RSGC1-2 RSGC1-13

)

2
cm um

-1

2]
(o))
 ~4
2
x
=
(T

—— Spitzer-IRS
1| A A 2MASS/IRAC/MSX
t | [---{] reddened B-B

10
Wavelength (um)

Davies et al. (in preparation)




Botticella et al. (2009), see also the talk by Wesson
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warm dust

interstellar

Botticella et al.
wavelength [um] (2009)




pre-SN
dust shell

Botticella et al.
(2009)




see also the talks by Gomez, Dunne
on other H-poor supernova remnants
and the talk by Cherchneftf
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Forsterite
— Amorphous Carbon
—— Emission Lines

)
T
bt
n
>
)
-
S
N
N
Q
=
o+
=
20
bt
m
QL
Q
©
)
[
-
N

Wavelength (um)
Sandstrom et al. (2009)




Spatially resolved dust emission
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Detecting cold dust in 1E0102

consistent with previous upper limit




Final remarks (for now)

o dust aids mass loss but may not be crucial

o lots of different angles of attack needed




