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The dust-driven wind

Stellar pulsations (periods of ~1 year) push material outwards
Some material cools and forms dust before It falls back down

Radiation pressure from high luminosity of the star accelerates dust
away

Dust grains collide with gas and drag gas outwards as well

Hence, material Is lost from the star through this stellar wind

=

Pro!it (I.e. the enrichment of the ISM and an increasingly metal-rich
galaxy)



How do we
go from this

(e.g. the Sun)

To this? >

(The diversity and
asymmetry of
planetary nebulae)
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ALMA reveals a plethora of binary AGB stars

(Every star a special snow !lake)
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W Aquilae

S-type AGB star

¥ S-type AGB star: carbon/oxygen ~ 1
¥ Close by (~395 pc)

¥ Moderately high mass-loss rate (3 x 10 -6 Munyr-1)

¥ Has a known main sequence (F9) companion
¥ Current separation ~200 au
¥ Long period (~1100 years)
¥ Found (by us) to have a highly eccentric orbit (e "0.93)



It all stal

(Danilovich et al, Nature Astronomy , 2024)

¥ Highly asymmetric emission
¥ Arcin PV diagram

¥ SIN formation favoured In the presence
of a (main sequence) companion (see
Van de Sande & Millar, 2021)

¥ Hypothesis: SIN formed around
periastron from irradiation by F9
companion with highly eccentric orbit
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D

SiN format

A face-on view of the orbit
(in the frame of the AGB star)

ALMA / Earth

F9 approaches Periastron passage The F9 star has

The asymmetric formation of SIN: AGB star & enters  has occurred and SiN moved along its
dense inner wind. has formed in the orbit and arc of SIN
wake of the F9 star. has expanded with

the AGB wind.
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Thanks to Jolien Malfait

e =092, a=125 au,
Mace = 1.6 My Mprg = 1.06 My



¥ Process Phantom model with MCFOST

¥

Get channel maps

¥ Includes photodissociation !
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¥ Process Phantom model with MCFOST
¥ Get channel maps

¥ Includes photodissociation !
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In spectral line pro liles

Plot from Danilovich et al (2014)



JolienOs model Supplementary test model



acc = 0.05 au acc = 1 au



(aka, the Peanut Nebula " )

Cernicharo et al, A&A 575, A91, 2015



Phantom density profile through orbital plane

—— large r_acc
—— small r_acc
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(Still Cernicharo et al 2015)



Coming later this year from Nimantha

NASA/STScI

Peanut? "
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Peanut? "






Luckily, there is still a lot of ALMA data to analyseE
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Montarges et al (in prep)



URL: https:/sites.google.com/monash.edu/aces/home



