Low-mass YSOs with MIDI

Laszldo Mosoni

Konkoly Observatory
Budapest, Hungary

Heidelberg, 2014.05.05



Projects

MPIA: Ch. Leinert, Th. Ratzka, S. Wolf. Th. Henning
Leiden: A. Juhasz
Konkoly: N. Sipos, K. Gabanyi, P. Abraham

 radiative transfer modeling of selected objects
(V1647 Or1, V&&3 Or1, AK Sco)

* study of DG Tau
* most GTO objects
+ MATISSE (Dutch-connection, MPIA/cryo)
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1. faded 2. more extended Mosoni, Sipos et al. 2013



RT modeling w MC3D (S. Wolf)

* SEDs: 5 epochs
e MIDI: 2 epochs

1. reference epoch (SED+MIDI)

Parameters

Final model

Stellar parameters
Temperature (7 siar)
Mass ( Mswar)
Radius (R,,,)
Interstellar visual extinction (A4y)
Circumstellar disk parameters
Inner radius of dusty disk (Rin gisk)
Outer radius of dusty disk (Ryyaisi)
Scale height at 100 AU (H,)
Flaring index (5)
Exponent of radial density profile (o g5,)
Total mass of disk and envelope (M)
Distance (d)
Inclination (i)
Circumstellar envelope parameters
Inner radius of dusty envelope (R, any)
Quter radius of dusty envelope (Routenv)
Exponent of radial density profile (@)
Parameters for the accretion
Accretion rate (M)
Magnetic truncation radius ( Ryunc)
Temperature of the hot spot ( Tspoi)

3800 K
0.8 Mg
3,25 By
0 mag

0.7 AU
500 AU
15 AU
1.2
=173
0.045 Mg
400 pc
60 *

0.7 AU
3000 AU
a7

3.5% 1076 Mgyr~!
3 Rsar
6500 K

Cavity

Envelope

Accretion (gas
dik (] 5;'

Qta‘r
Dust + gas disk :

Rin Rétn ty disk Rg'ui
a5 dusty disl is
gisk &en{elope

,.typical” disk & envelope
parameters



vF, [erg/sfcm’]
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RT modeling w MC3D (S. Wolf)
* SEDs: 5 epochs

e MIDI: 2 epochs

1. reference epoch (SED+MIDI)
2. all SEDs

Accretion (ga:
creliod (gas)

Dust + gas disk

Quiescence | Peak (2004 March) |

Plateau phase | (2004 October) |

..

Before fading (2005 Sept)

Cavity

Envelope

n
gas  dusty disk disk
d valope

accretion rate

changes during
the outburst
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RT modeling w MC3D (S. Wolf) Cavity
¢ SEDS 5 CpOChS Envelope

s
* MIDI: 2 epochs Accretio(agg -4
1. reference epoch (SED+MIDI)
Dust + gas disk ;
2. all SEDs )
3. 2nd MIDI data
Parameters 2004 2005 2003,/086
Mar Oct Mar Sept quiescent
10 e oF MMoyrTx10°) 7.0 55 35 L6 0.3
__ | A Rias (AU) 0.7 07 07 07 0.5
T TR ] s BT Raen (AU) 0.7: D7 07 30 0.5
oo/ N A7 ik siatmny | Av (mag) 189 18.9 189 115 234
Ty 1 inner radius of dust envelope
‘ N | increased 0.7 AU ->3.0 AU
* blown-up cavity
| g 0.6+
S » disappearing warm halo
; o R \ mn}]'*mm?ﬁwm@ ° out—of—equlibrium system



Other eruptive YSOs with MIDI

FU On (GTO, Quanz et al. 2006)
Z CMa (GTO)

V346 Nor (PI: S. Kraus)

V883 Or1 (PI: S. Quanz 2006)

— similar to eruptives (FUor)

— observations 2007 Jan. (U2-U3: 44m, U3-U4: 55m)

— RT modeling with RADMC (PIs: K. Gabanyi & A.
Juhasz) — grid

— 200 L : stellar or accretion? MIDI cannot distinguish



V883 Ori
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Flux density [Jy]
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Flux density [Jy]
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V883 Ori
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1. final conclusions from this run, 2. larger grid



AK Sco

e binary (2 x F5V), a*sin1i=0.14AU (i~60deg),
€ =0.55, d = 145pc (Alencar+ 2003)

« MIDI GTO

* RT modeling
(A. Juhasz)

VLTI Observing Projected baseline
baseline date Length [m] P.A. [deg]
Ul -U2 2005-05-29 03:09 - 03:38 56.4 13.6
Ul -U3 2005-05-29 06:56 - 07:25 91.8 45.6
U3i-uU4 2005-05-30 02:26 - 03:15 35.2 93,3
U3i-uU4 2005-05-30 08:38 - 09:18 54.6 151.5

a, b,
< & -<



AK Sco

— * Photometry

15| ** Spitzer/IRS

— Model D
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disk — halo degeneracy (+ EX Lupi1?)



AK Sco

e binary (2 x F5V), a*sin1i=0.14AU (i~60deg),
€=10.55,d =9€@ 100pc

VLTI Observing Projected baseline
baseline date Length [m] P.A. [deg]

* MIDI GTO Ul -U2 2005-05-29 03:09 - 03:38 56.4 13.6

Ul -U3 2005-05-29 06:56 - 07:25 91.8 45.6

U3i-uU4 2005-05-30 02:26 - 03:15 35.2 93,3

U3i-uU4 2005-05-30 08:38 - 09:18 54.6 151.5
 RT modeling 2 b,

(K. Gabanyi +  ® o =]

A. JUhélSZ) c, d.

..‘..‘



vE, [ergfsfcmz]
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check variations of silicate on UT1-UT2 and UT1-UT3
— finally seven epochs (2012 Oct — 2014 Jan), one with AT's
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Other (GTO) objects

 a few observations per object (10+)

* no capacity for RT modeling

 survey paper as Boley et al., or Menu et al.?
— what kind of modeling?
— 1nclude some Hae stars? open time targets?



