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Circumbinary disks around post-AGB binaries

~100% of sources with  
a disk-like excess are binaries

(e.g. Van Winckel 2003; Oomen et al. 2018)



Observed periods

Theoretical periods

Fig. 1: a) pAGB binary periods histogram showing a 
difference between theoretical (empty histograms) 
and observed (blue filled histogram) periods (Nie et 
al. 2012, MNRAS, 423, 2764). 

b) Eccentricities of pAGB binary systems as observed 
using radial velocity showing that the orbits are not 
circularized (Oomen et al. 2018, subm.).
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Circumbinary disks around post-AGB binaries

Unexpected orbits  
(periods and eccentricity; Nie et al. 2012) 
Eccentricity pumping mechanism?
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Hillen et al. 2017 Malfait et al. 1998

post-AGB binary Young star

Second generation protoplanetary disks? 
• Infrared excess (e.g. de Ruyter et al. 2006; Hillen et al. 2017) 
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Second generation protoplanetary disks? 

• Infrared excess (e.g. de Ruyter et al. 2006; Hillen et al. 2017) 

• Dust processing (grain growth, high crystallinity fraction; e.g. De Ruyter et al. 2005; 
Gielen et al. 2011; Hillen et al. 2015) 

• Stable disks: Keplerian rotation (e.g. Bujarrabal et al. 2013; 
2015; 2017; 2018) 

• Outflows: jets and winds (e.g. Bujarrabal et al. 2017, 2018, Bollen et al. 
2017) 

• Second generation planet formation? (e.g. Schleicher & Dreizler 
2014; NN Ser bc: second generation planet candidates; Marsh et al. 2014;  Volschow et al. 2014) 

Ertel et al. 2018
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Let’s investigate these disks morphology further 
• Binary-disk interaction 
• Inner disk structure
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IRAS08544-4431

• First image of the inner disk rim of a disk around 
a post-AGB binary (Hillen, Kluska et al. 2016)

IRAS08544
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IRAS08544-4431

• First image of the inner disk rim of a disk around 
a post-AGB binary (Hillen, Kluska et al. 2016)
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Another image of a pAGB binary: 
HD101584

Olofsson et al. 2019

CO(2-1) Continuum (HST / 1.3mm)
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VLTI/PIONIER snapshot survey
Goals: Focusing on the dust disk 

Morphology (radii, azimuthal brightness 
distributions) 
Temperatures 
Deduce some interesting properties (e.g. 
mineralogy, density) 

23 targets 
Near-infrared (H-band) with VLTI/PIONIER



VLTI/PIONIER snapshot survey

Kluska et al. 2019b, soumis



VLTI/PIONIER snapshot survey
Results: object complexity

Kluska et al. 2019b, soumis



VLTI/PIONIER snapshot survey
Results: Different mineralogy?

Kluska et al. 2019b, soumis
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✦ First VLTI images —> Complexity of these systems 
✦ Snapshot survey 

✦ Inner rim ruled by dust sublimation physics 
✦ Different dust mineralogy (w.r.t. PPDs)



Conclusions
✦ First VLTI images —> Complexity of these systems 
✦ Snapshot survey 

✦ Inner rim ruled by dust sublimation physics 
✦ Different dust mineralogy (w.r.t. PPDs) 

✦ Constraining the disks structure behind the dust 
sublimation 
✦ Origin of the over-resolved flux (disk? wind?) 

✦ SPHERE 
✦ Disk structure and comparison with PPDs 

✦ VLTI/MATISSE 
✦ ALMA 

✦ VLTI Imaging survey



INterferometric Survey of Post-
AGB binaries Interaction with 

their RING 

PIONIER + GRAVITY Large Programme 
• Continuum at 1.65μm —> Imaging 
• Lines at 2.2μm (Brγ, CO) —> Line detection/location 
11 targets - 250h 

• Morphology 
• Secondary detection 
• Accretion
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A PhD position will be opened soon, 
if interested please contact me! 
Application deadline: 1st of June 2019

INterferometric Survey of Post-
AGB binaries Interaction with 

their RING 


