v
-
.

. 4
-

protopla

. . . .. \ - ".4 X .

‘ o oy
- o vy :
2 " .
. - Y U L4 ; ; 7 3 3

Sharp VLTI view of second-

oy ¢ L e | ¢

- % Pl
Jacques Kluska ~ ce |

H. Van Winckel, H. Olofsson, M. Hillen, D. Kamath, D. Bollen,

|. Straumit, J. Alcolea, N. Anugu, J.-P. Berger, V. Bujarrabal,

R. Izzard, S. Kraus, J.-B. Le Bouquin, M. Min, J. D. Monnier.

8 P
.

® .
Inspiring

lve

generation -
J binaries

<3 y .

- . "
3 L
. y % A .
e L A &
.
v : . ' ¥ Y y -
; s .
- ¢
. ) .®
- - -
.y &y .
5 0 .~ - .
3 - . e -
e ~ Lo 2 &
e A A T
; L
- “-' H
et g é L "
» ~ - - -
. . o
. e
2 S5 avid .
v .."' - » Y S
‘ N ) 5
- o
o @,
o s -
: “a -
Y & " 5
l,- .’ i
e LT
- - 5 X
.
>
-
.
»
-
s S
- -
N
5
!
-

KU LEUVEN



Circumbinary disks around post-AGB binaries
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Circumbinary disks around post-AGB binaries
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Circumbinary disks around post-AGB binaries
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~100% of sources with

a disk-like excess are binaries
(e.g. Van Winckel 2003, Oomen et al. 2018)




Circumbinary disks around post-AGB binaries
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Circumbinary disks around post-AGB binaries
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Circumbinary disks around post-AGB binaries
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Unexpected orbits
(oeriods and eccentricity; Nie et al. 2012)
Eccentricity pumping mechanism?




Circumbinary disks around post-AGB binaries
Second generation protoplanetary disks?

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

= (e.g. de Ruyter et al. 2006; Hillen et al. 2017)

! (grain growth, high crystallinity fraction; e.g. De Ruyter et al. 2005;

Gielen et al. 2011; Hillen et al. 2015)



Circumbinary disks around post-AGB binaries
Second generation protoplanetary disks?

= (e.g. de Ruyter et al. 2006; Hillen et al. 2017)

! (grain growth, high crystallinity fraction; e.g. De Ruyter et al. 2005;

Gielen et al. 2011; Hillen et al. 2015)

¥ (e.g. Bujarrabal et al. 2013; 2015;
2017; 2018)



Circumbinary disks around post-AGB binaries

3428 J4.61 J9S.24 1 35.G65 + 36.09 36.50 9€.93 37.35 K777 H 28.2C
b + B - -+ -+ — — -+ - -+ r -+ - -+ » + o S R
| + 1 T X ay Y s I
> 2
1 | ! 5 s 5
33.63 [ 39.04 J39.47 1 39.91 T40.31 40.74 1.1 141.53 42.00._. A 42,62 cAn
¢ r — Cm . r.\ 5’"_) AL "\a}y \l {/\f\l" . —
) - K (o d ' VS L)) B N%L,. | { P 3™
(= ) o U388 L @) @27 1Y \1\@{\"}-' | QE/{@:’\ PR 1@7\“ ("\1<-(3)\/) )
- + (= offe Q ol . — -4 ate { o A offe { { ale f X ade A S 4 o & o
T AT Lr 2o~ ¢ LB 07 & 4 = o\ ) { R R 27 PN _J N\ i/
—— - - 2 S N~ < — <, L
S o~ : M h ,J"/ 1 st + P WP | o oo S P in " - - O
S > . g V= o B LN o [ -~ ~ —
| | 1 ] | L | 1
42 B~ 43 "rrj"d' 2 L2 7 f'/p-“' 44 1 54 ' 44 Q7 s 40 r 45 R1 ‘ 45 25 4A h
4 o - | . 4 - A ) - y “ y + ."
2 i-}:ﬁ)/\i 1,\!_\ e V4 AR AL o i 4 b = [ o R . - 325 €
( R‘\_b?_.;) 7 }' ) fT\//\ o? ) 7/:.:\\') P AR ) ,-;V g f_f—/- \ \,,NJ\/. \\\\ //—u—.-\. o N Al
— vy " \ \ - y - — =< .
,L, f @‘ R 7 \O(:\/ ;]"'/“ ( { -\l ) ((\(’ \)1\ I \\\5 ? /((/—‘\5\ K |L<f’/\\\;\\( ‘) ({*"\l\‘ \f ‘,;—\_\) \ Vd "'\\}\ \
Qn SET LW o T W\’ 7T 0/ 4 RN O/. T ¢ g T \(@ ¢ //\.1@)\" L YT )/ KRN
=" Nl \ =Y VN N/ VRSE¢ ¢ NS0 ONAZA | o { \TLA ¢ XN
o~ e~/ \Pingiies -~ - 1 _ ~ e ) T T o - s M. J Nty 9S4
~— —-‘,’( rd Mv _ f-/ o U lé‘ 4 M .)/-__.-/ \_,/-‘/ \'P (/
N a
o
t i } { } t t
r47.09 r 47.52 £7.93 1 48.33 T 48.79 49.20 LG.63 1 50.05 50.47 F 50.9C 1
_v».)’(__” R R T ~re O N O //\i:‘{:_b' ~T% 0 c‘?\ . .
,"'/ . Gl » ) D }"\‘- \ _//—t(’) © }1 C:_:j:) nat 4 /f’"'\! _,-/-'—/‘.\ mp‘ N\ r—’\"\ ’./ N\ '/- \)
- A N\ S — - P—— - — < \_ "~ — - =
iy D) ¢ 7o Ld@"\"' vgf) r@* N | SES g ' Sy 3 N2 EHND ‘L_,(:&_ b W P Caz % @ 3
HES SR { e ) (PR Loy ) 20 Al L ~J >
¢ Jo o \ [‘"\J f\\g\ \-’\/J V\!h i N~ N 1
- \_____—\,12-" ,l—) 3 L \_.r‘_ o~ 3/ b E - 4 +
@)
w L 1 " L L L A
v T T v T T ¥ T T A\ T * Y
o ™M F31.33 T3951.78 22.16 02.99 + 935,02 03,40 92.06 1954.23 54.70 99,12
N -— - : - 2 4 3 e
< N - D o
J
Sor e\ Lo G4/ e 1 * } ! + . -+ d e -
\O | ]
f: o - R - - . 4 ¢ 1
:(2 1 1 " A " I " " A " 1 e " A " | " — " 1 " & " " - 2 " & A L a A A " 1 " " " & | 4 & " " - " -
Z L; ._12 ~ [ r ) ‘ . ] 2 ' 13 i)
bast oftset (arc s=c.) IHMD 1)8{—)44 1 ] (5 d L () J — va <




Circumbinary disks around post-AGB binaries
Second generation protoplanetary disks?

= (e.g. de Ruyter et al. 2006; Hillen et al. 2017)

! (grain growth, high crystallinity fraction; e.g. De Ruyter et al. 2005;

Gielen et al. 2011; Hillen et al. 2015)

(e.q. Bujarrabal et al. 2013;
2015; 2017, 2018)



Circumbinary disks around post-AGB binaries
Second generation protoplanetary disks?

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

(grain growth, high crystallinity fraction; e.g. De Ruyter et al. 2005;

Gielen et al. 2011; Hillen et al. 2015)

2015; 2017; 2018)

2017)

(e.q. Bujarrabal et al. 2013;

(e.q. Bujarrabal et al. 2017, 2018, Bollen et al.



Circumbinary disks around post-AGB binaries




Circumbinary disks around post-AGB binaries
Second generation protoplanetary disks?

= (e.g. de Ruyter et al. 2006; Hillen et al. 2017)

! (grain growth, high crystallinity fraction; e.g. De Ruyter et al. 2005;

Gielen et al. 2011; Hillen et al. 2015)

(e.q. Bujarrabal et al. 2013;
2015; 2017, 2018)

(e.q. Bujarrabal et al. 2017, 2018, Bollen et al.
2017)

(€.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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Second generation protoplanetar
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Circumbinary disks around post-AGB binaries

Extended component?

Accretion disk

Accretion?

Evolved star

disk inner rim

Let's investigate these disks morphology further

Binary-disk interaction
Inner disk structure
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ALMA

Direct imaging (HST or 8-meter ground-based)

Bipolar jet

Near-IR interferometry
= _—

Mid-IR interferometry
¢ -

Accretion?
Eccentricity pumping?

Planet-forming
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continuum
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. (H,0, CO,, ...)
Adapted from Dullemond & Monnier 2010
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ALMA
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IRAS08544-4431

* First image of the inner disk rim of a disk arounad
a Post-AGB binary: wien, kiuska et ai. 2016)

e brpre e bere e beree b
IRAS08544 /

-~ 4 N ~ l/)

—_k
(63

-
o

Parameter Value

Flux of the primary (%) 59.7 £ 0.6
Flux of the secondary (%) 390+0.7
Over-resolved flux (%) 155+ 0.5
Binary separation (mas) 0.81 + 0.05
Binary position angle (°) 56 +3
Disk inclination (°) 19 +2
Disk position angle (°) 6+6
Disk inner radius (mas) 7.56 + 0.05
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IRAS08544-4431

* First image of the inner disk rim of a disk arounad
a Post-AGB binary: wien, kiuska et ai. 2016)

Parameter Value

Flux of the primary (%) 59.7 £ 0.6
Flux of the secondary (%) 390+0.7
Over-resolved flux (%) 155+ 0.5

Binary separation (mas) 0.81 + 0.05
Binary position angle (°) 56 +3
Disk inclination (°) 19 +2
Disk position angle (°) 6+6
Disk inner radius (mas) 7.56 + 0.05
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IRAS08544-4431
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IRAS08544-4431

PIONIER dataset MCMax model
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PIONIER dataset MCMax model
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PIONIER dataset
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Another image of a pAGB binary:
HD101584
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Olofsson et al. 2019



Another image of a pAGB binary:
HD101584
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Another image of a pAGB binary:
HD101584
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Another image of a pAGB binary:
HD1 01 584 Dust condensation

HD101584 Outflow ¥
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Dust sublimation

Dust sublimation radius
(Disk inner rim)
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Another image of a pAGB binary:
HD101584

HD101584

Work in
Progress
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VLTI/PIONIER snapshot survey

®x (Goals: Focusing on the dust disk

®x Morphology (radii, azimuthal brightness
distributions)

® [emperatures

®x Deduce some interesting properties (e.9.
mineralogy, density)

® 23 targets
x Near-infrared (H-band) with VLTI/PIONIER
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Kluska et al. 2019b, soumis



VLTI/PIONIER snapshot survey

» Results: object complexity

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17
# parameters

Kluska et al. 2019b, soumis



VLTI/PIONIER snapshot survey

® Results: Different mineralogy?

Histogram of T

500 750 1000 1250 1500 1750 2000
T

Kluska et al. 2019b, soumis



Conclusions

+ 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
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Inspiring RING

PIONIER + GRAVITY LLarge Programme

e Continuum at 1.65pum —> Imaging

e Lines at 2.2pm (Bry, CO) —> Line detection/location
11 targets - 2500

Morphology

Secondary detection

Accretion
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Inspiring RING

= PIONIER + GRAVITY LLarge Programme
e Continuum at 1.65pum —> Imaging
e Lines at 2.2um (Bry, CO) —> Line detection/location

= 11 targets - 250n

e Morohology

e Secondary detection
e Accretion

A PhD position will be opened soon,
If interested please contact me!
Application deadline: 1st of June 2019



