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Extra-Galactic Super star clusters

NGC 1569
High-mass stars: M = 8 Mo (B3V) 2.5 Mpc
Most massive star ~ 150-300 Mo (e.g. Figer et al.

2007; Crowther et al, 2010)
Vital to energy budget of galaxies

Starburst NGC1569 @25Myr -. P 2okl




Envelopes, disks, and outflows in MYSOs

s

Banerjee & Pudritz (2007):

» 3D magnatized collapse of BEs

» “outflow cavities are carved out of the collapsing
cloud very early”

> Outflows reduce Py5q (see also Krumholz et al. 2005)
Kuiper et al. (2010):

> 480Mg core => 137Mg star

> Mace = 10° Mo/yr (peak)
Beuther et al. (2002); Lopez-Sepulcre et al. (2009):
> Outflows are common in high-mass SF regions

Radiatio iper et al. 2010

0.2pc



Outflow cavities in MYSOs

Cep A HW2 24.5 micron
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Outflow cavities in MYSOs

Cep A HW2 24.5 micron
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Observational properties of MYSOs

luminous (L>104 Lp), embedded IR source which shows signs of ongoing mass
accretion (i.e. molecular outflows, lack of HIl region:

)
. generally spatially unresolved (e.qg.

ISO-SWS
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2D-axisymmetric dust RT code for YSOs

input | output

-Proto-stellar envelope -Spectral Energy Distribution
- TSC (rotating and collapsing) | ~ for 10 inclinations
~ Qutflow cavities (paraboloidal) - per “geometrical” element
~Dust disk ‘ -lmages
> Includes alpha-type accretion - for given inclination

- flared structure ‘ - for any wavelength/filter

8 micron




Davies et al. 2010 1

> L= 105 I—O —[Lnsiﬁmalﬂus
> Diin = 3.8 KpcC ' :

> Weak, compact 2cm emission (
- Broad single peaked HI emission (

- Fast bipolar jet (Br vy) (

CASE: W33A -- jets and outflows
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W33A MIDI observables

- 4 baselines

- Near-perpendicular PAs

- Baselines stretching between 40 and 60 meters

- Equivalent Gaussian FWHM sizes between 95 and 115AU
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W33A model fit

Flux Density (mJy)




On the sky ...

MIDI Visibilities:

Dust model parameters:

> No disk, only envelope (cavities)
* Mipfall = 7 10 Mo/yr

> Rsup = 25 AU (nominal)

- Ay =230

> Tefi= 35000 K
»R+«=8.5Rg

> M« = 25 Mg

> 2*0 = 20° (opening angle)
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Cavity wall emission

2000 2000

Density Temperature

1000 1500
AU




Disk-ussion (1)




Disk-ussion (I)

RT models vs observations for M8E-IR at|12 micron

Envelope + Disk + Cool Star

Envelope only + Cool Star
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- N-band Subaru/COMICS
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Disk-ussion (II)

DISK ONLY SYSTEMS? DISK+envelope SYSTEMS?

;"T'sédé-iR's'éé'\)eHo'ff' et al.2010]

Visibility

Squared visibility
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éLZlBé | del Wit et all. 2011 |
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Vigibilities




éL213é del Wit et aII. 2011 |

]
U
=
=
=
=
el
—
o
p=]

A (micron)




N-band disk signature in AFGL 2136 ?

- L= 7e4 Lo | UKIDSS*K-band
> D= 2.0 Kpc "

- Polarization disk ( ) ﬁ
> Arcmin bipolar CO outflow ( )

- Compact, 70 AU radio emission ( ) i 4
Modelling results: outflow #

> Short spacing + SED : 120 AU dust radius
> Macc 3 10_3 Molyr

8 micron
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Summary

N-band emission is dominated by “cavity wall” emission
on scales of a few 100 AU in W33A.

N-band emission is dominated by “cavity wall” emission
on scales of a few 100 AU in AFGL 2136 longward of 9.0mu.

Dust disks (beyond dust sublimation radius) are excluded
from any significant contribution (W33A).

Gas disk are relatively compact and would dominate
visibilities at long baselines and at shorter wavelength.

.. still physical disk models fail to reproduce MWC 297
(~10M, 250pc see Acke et al. 2008)



Thank vou




Accretion disks in HMSF?

L=210%L, (M~ 20 M,, BO.5V)

A) outflow

VPSRRI | | Hoare 2006 S140 IRS1 Source “I” Goddi et al. 2011
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24.5 micron imaging of MYSO envelopes

P = po (r/rg)P - 14 target MYSOs

-p=1.0 : Logatropic ( ) - 0.6” spatial resolution (1000 AU)

-p=1.5 : Collapsing ( ) - 24.5 micron imaging (SUBARU/COMICS)
-p=2.0 : Thermally supported ( ) > DUSTY (1D RT) modelling

Able to fit:

> 24.5 mu intensity profile

- 24.5 mu flux

> 9.7 mu silicate absorption
> submm emission

" 24.5 mlcro%
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Mueller b al. (2002) = -0

=> Preferred p=1.0, shallower than
longer wavelength => rotational support?




JHK

dust + gas
de Wit et al., 2011

300 AU

8 micron

*VLTI/AI\/IBER image 2.2 um
Kraus et al., 2010
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The environment of a massive YSO

Cep AHW2 in Hy (725 pc)

Cunningham et al. 2006
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