Dissection of Post-AGB binaries
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Outline:

* Conclusion
* Dissecting Post-AGB Binaries:
- SED
- Circumbinary Disc
- Inner Rim Circumbinary Disc
- Central Binary
- Circum-companion Jet
- Central Star(s)
* Why would be bother?
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B
SED of a post-AGB binary: disc sources
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SED : commonly observed
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ALMA-PdB: rotation resolved

Visp (km 3_1] Vigg (km 5_1:'

Single dish: narrow CO profiles omnipresent

Interferometric CO: Keplerian rotation is resolved

Bujarrabal et al., 2017; Cava et al., 2021
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CB-discs: Near & Mid-IR interferometry

The Auxiliary Telescope Array on top of Paranal
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Interferometric Image Reconstruction: 1mass resolution!
Hot inner rim at sublimation radius

Main star is removed from image
Secondary is resolved: circum-companion disk

Kluska et al., 2020, 2019, 2018 ; Hillen et al., 2016
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CB-discs: Near & Mid-IR interferometry
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CB-discs: time resolved interferometry
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!éé‘ Kluska et al., 2022 in prep
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Binaries: ranges in P and e
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Dynamic Spectra: time resolved spectroscopy
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Dynamic Spectra
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Dynamic Spectra
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Jet configuration
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Commonly Observed

IW Car
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Modeling In several steps

®

=)

. Time-resolved spectroscopy:

3 : ;
% N A"”fEt/r - spatio-kinematic (geometric modelling)
i, . :
. - RT (constrains are the Balmer lines)
. -, - testing with self-similar jet models from
YSOs
s

__________________________________

Jet opening angle

Jet tilt

Angular Velocity structure
Density structure

Binary (radius components, orbit)

Bollen et al., 2017; 2019; 2020, 2021
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Geometric model fits
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High velocity outflow: geometric model
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MHD self-similar models

models turning into observables
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Photospheres: special chemical anomaly

Flux (genormeerd)
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Spectral Comparison: Depletion

F1 Il comparison
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nor other elements

down to
[Fe/H]=-4.8 !!

Rich in
CNO, S, Zn...

Busso’s Perugia party 2022



I
Photospheres: special chemical anomaly

Spectral Comparison: Depletion
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Photospheric Depletion: Feedback from disc

Abundance patterns ~
gas phase abundance of ISM

Abundance [el/H]
S
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You lose the nucleosynthetic history

Can be very efficient
Y T (down to [Fe/H]=-4.8)

Zn Na S|+

Accretion of circumstellar gas hence

Cd.“g . 4 you slow down the evolution
Mn Cu@® @>° )
¢ @ A . .
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Y density and long timescale.
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Waters et al., 1992; Van Winckel et al., 1992, 2003 ; Giridhar et al., 2005; Gielen et al., 2009, Rao 2013
Gezer et al. 2015; Van Winckel 2018; Kamath 2019
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Photospheric Depletion: Feedback from disc
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Conclusion
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Why bother?
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Population Synthesis of binaries
Prediction: bimodal distribution

Common Envelope Results:
Inspiraling

Wind transfer
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Why bother ?
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Why bother ?: holistic approach
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