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Discovery of a disk around a young Discovery of a disk around a young 
massive star HD200775massive star HD200775/Okamoto et al./Okamoto et al.
Massive star (Massive star (≥≥8M8M⊙⊙) formation is much less understood than ) formation is much less understood than 
the formation of lower mass starsthe formation of lower mass stars

Radiation pressure problem & rapid evolution/formation in clusteRadiation pressure problem & rapid evolution/formation in clusterr
Formed by disk accretion or merging of lowerFormed by disk accretion or merging of lower--mass stars?mass stars?

there were little wellthere were little well--resolved disk images in IR/optical.resolved disk images in IR/optical.

COMICS observations of HD200775COMICS observations of HD200775
N&Q imaging/spectroscopyN&Q imaging/spectroscopy
Herbig Herbig B3B3（（±±11））ee
d=430d=430+160+160

--9090 pc (pc (HipparcosHipparcos))
EE--W extending outflow cavities (W extending outflow cavities (COCO & & FIRFIR))
Closed binaryClosed binary

a=6.5AU, M1>~8Ma=6.5AU, M1>~8M⊙⊙

10 arcmin=1.3pc

Subaru Users’ Meeting @NAOJ Mitaka, Feb. 14-15, 2010

CO cavity wall
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Airy ring

Airy ring

Airy ring

1000AU

Extended Disk Extended Disk 
Emission DetectedEmission Detected
Inclined Inclined circumbinarycircumbinary disk disk 

Unresolved peak + Unresolved peak + 
diffusediffuse
Perpendicular to the Perpendicular to the 
outflow cavityoutflow cavity
Parallel to the Parallel to the 
projected major axis of projected major axis of 
the binary orbitthe binary orbit
750~1000AU in radius750~1000AU in radius

11stst detailed IR disk image detailed IR disk image 
around ~10Maround ~10M⊙⊙ starstar
HD200775 has formed HD200775 has formed 

through the disk accretion.through the disk accretion.
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Disk propertiesDisk properties
The disk is flared. The disk is flared. 

rroutout=680=680±±50AU50AU
Surface BrightnessSurface Brightness
∝∝ r r --1.81.8±±0.30.3

~ observed ~ observed 
brightness profilebrightness profile

ii=54.5=54.5±±1.2deg1.2deg
~ inclinations of the ~ inclinations of the 

binary orbit and of binary orbit and of 
the stellar rotationthe stellar rotation

z(r)[AUz(r)[AU]=(20]=(20±±17)17)××
(r[AU]/280)(r[AU]/280)2.12.1±±1.11.1
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Disk properties: Disk properties: 
PhotoevaporationPhotoevaporation

PhotoevaporationPhotoevaporation
from the disk from the disk 
surfacesurface

3.4mm free3.4mm free--free free 
emission ~ MIR disk emission ~ MIR disk 
and tail emissionand tail emission
ShortShort--timescale timescale 
phenomenonphenomenon
Disk evolution Disk evolution 
characteristic to characteristic to 
massive starsmassive stars

Hollenbach+1994

Fuente+2001 COMICS @18.8μm
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For the details, please see the following For the details, please see the following 
paper.paper.

Okamoto et al. 2009, Okamoto et al. 2009, ApJApJ, 706, 665, 706, 665
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