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Huge, Flared Accretion Disk and Hourglass-Shaped Outflow Cavity

around a High Mass Protostar in M17
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Optical Spectroscopy of the Bipolar Reflection Nebula
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[Fe II], [Ca II] and [S II] lines

=⇒ Ongoing Outflow Activity
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Position – Velocity Diagram of the Molecular Gas inside the Disk

Cut along the Major Axis of the Disk, running at an

Angle of 45◦ across our PdBI 13CO (1–0) Data Cube

=⇒ Velocity Shift of 1.7 km s−1 over 30 800AU
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for an Edge-On Disk around a 15M
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e t a l. (2007 ) d isc o v e r e d a H 2 je t e me rg in g f r o m the d isc c e n tr e , a lso

su g g e stin g o n g o in g a c c r e tio n .

A t the d isc c e n tr e , Chin i e t a l. (2004 b ) f o u n d a n e llip tic a l K- b a n d

e missio n o f 24 0 × 4 5 0 a u 2. L ik e w ise , S a k o e t a l. (2005 ) d e sc r ib e

the c e n tr a l o b je c t a s a n e lo n g a te d c o mp a c t in f r a r e d so u r c e . A fa in t

e missio n o f u n k n o w n n a tu r e is a lso v isib le in the ir [ N e II] n a r r o w -

b a n d mid - in f r a r e d ( M I R ) ima g e a t 12.8 µm.

A ssu min g tha t the c e n tr a l K- b a n d fl u x f o u n d b y Chin i e t a l.

(2004 b ) o r ig in a te s f r o m a sin g le sta r a t a d ista n c e o f 2.1 k p c , the

ste lla r ma ss ma y r a n g e b e tw e e n a f e w a n d 4 5 M �, d e p e n d in g o n

the e x tin c tio n mo d e l ( S te in a c k e r e t a l. 2006 ). S a k o e t a l. (2005 )

e x p la in e d the ir r e su lts in te rms o f a n in te rme d ia te -ma ss o b je c t w ith

a ste lla r ma ss o f 2.5 – 8 M �. T he ir a n a ly sis w a s p a r t o f a la rg e r

su r v e y o f c a n d id a te silho u e tte o b je c ts in M 17 ( I to e t a l. 2008 ).

S o fa r, b o th the ma ss a n d the te mp e r a tu r e o f the f o rmin g sta r

w ithin this sp e c ta c u la r d isc r e ma in u n d e r d isc u ssio n . I n this w o r k ,

w e p r e se n t n e w d a ta tha t p r o v id e f u r the r in sig ht in to the n a tu r e o f

the c e n tr a l p r o to ste lla r o b je c t a n d c o n str a in the p o ssib le ma ss ra n g e .

W e a lso d isc u ss the d e te c tio n o f a p o ssib le c o u n te r- je t he a d e d in the

o p p o site d ir e c tio n o f the H 2 je t a n d a c u r v e d so u thw e ste r n e missio n

n e b u la tha t is g e o me tr ic a lly sy mme tr ic to the n o r the a ste r n o n e .

2 O B S E RVAT I O N S A N D R E D U C T I O N

T he n a r r o w - b a n d ima g in g w a s d o n e w ith S O F I [ S o n o f I S A A C

(I n f r a r e d S p e c tr o g r a p h a n d A r r a y Ca me ra ) ; F in g e r e t a l. 19 9 8 ] a t

the E u r o p e a n S o u the r n O b se r v a to r y N e w T e c hn o lo g y T e le sc o p e

( E S O N T T ) o n L a S illa , Chile , in 2004 A p r il. T he [ F e II] lin e a t

λ = 1.6 4 µm w a s p r o b e d w ith a n a r r o w - b a n d fi lte r c e n tr e d o n

F ig u r e 1 . I n f r a r e d ima g e s o f the in n e r r e g io n ( 5 × 5 a r c se c 2) o f the M 17 d isc silho u e tte c e n tr e d o n the n e w ly d e te c te d p o in t so u r c e a t R A = 18 h20m26 .
s19 1

a n d D e c . = −16 ◦12′10.
′′4 6 ( J 2000). T he in se r ts e n la rg e the c e n tr a l 0.6 × 0.6 a r c se c 2. L e f t-ha n d p a n e l: H ima g e sho w in g the sy mme tr ic b ip o la r n e b u la . T he

c e n tr a l p o in t so u r c e is n o t d e te c te d . T o v isu a lise the sy mme tr y o f the tw o n e b u la e , w e ha v e su p e r imp o se d the ir c o n to u rs a f te r r o ta tin g the m b y 18 0◦ a r o u n d

the c e n tr a l p o in t so u r c e w hic h w e d e fi n e a s the sy mme tr y c e n tr e ; so lid c o n to u rs r e f e r to the so u thw e ste r n lo b e , d a she d c o n to u rs r e p r e se n t the n o r the a ste r n

o n e . R ig ht-ha n d p a n e l: Ks ima g e r e so lv in g the c e n tr a l N I R e missio n in to a p o in t so u r c e a n d a fa in te r ta il e x te n d in g to the n o r the a st. T he ho u rg la ss str u c tu r e

a b o v e a n d b e lo w the d isc ho sts the b ip o la r n e b u la , o f w hic h the so u thw e ste r n lo b e is n o t d e te c te d . T he c o n to u rs d e n o te the c o n tin u u m-fr e e H 2 1 − 0 S (1)

lin e e missio n a t λ = 2.12 µm a s p u b lishe d b y N ü r n b e rg e r e t a l. (2007 ); the d o tte d b o x d e lin e a te s the e x te n t o f the H 2 ima g e . T he d a she d b lu e lin e s ma rk the

su g g e ste d je t a x is a s d e te rmin e d b y the o r ie n ta tio n o f the d e te c te d ta il w ith re sp e c t to the p o in t so u r c e .

λ = 1.6 4 4 ± 0.025 µm. In o r d e r to su b tr a c t the c o n tin u u m fro m the

sp e c tr a l lin e d a ta , w e o b ta in e d ima g e s in a n a d ja c e n t n a r r o w - b a n d

fi lte r c e n tr e d o n λ = 1.7 1 µm. T he se e in g - limite d sp a tia l r e so lu tio n

is 0.9 a r c se c [ f u ll w id th a t ha lf -ma x imu m (F W H M ) ] , a n d the p ix e l

siz e is 0.28 8 a r c se c .

T he a d a p tiv e o p tic s JHKsL
′ M′ ima g in g w a s c a r r ie d o u t in 2005

J u ly a n d A u g u st w ith N a smy th A d a p tiv e O p tic s S y ste m/Co u d é N e a r

I n f r a r e d Ca me ra ( N A O S /CO N ICA ; H a r tu n g e t a l. 2003; R o u sse t

e t a l. 2003) a t the E S O V L T . W e u se d the CO N ICA S 13 le n s f o r

the JHKs me a su r e me n ts p r o v id in g a p ix e l r e so lu tio n o f 0.013 a rc se c

a n d a fi e ld siz e o f 14 × 14 a r c se c 2. T he L′ M′ ima g in g w a s d o n e w ith

the L 27 le n s r e su ltin g in a p ix e l siz e o f 0.027 a r c se c . W hile f o r the L′

b a n d , the c o r r e sp o n d in g fi e ld o f v ie w w a s 28 × 28 a r c se c 2, M′- b a n d

me a su r e me n ts u se o n ly the c e n tr a l 5 12 × 5 12 p ix e ls e q u iv a le n t to

a fi e ld siz e o f 14 × 14 a r c se c 2. T he e ff e c tiv e sp a tia l r e so lu tio n is

0.1 a r c se c ( F W H M ) . T he p ho to me tr ic e r r o rs v a r y b e tw e e n 0.1 a n d

0.4 ma g .

T he S p itz er p o st- B a sic Ca lib r a te d D a ta w e r e ta k e n f r o m the

G L I M P S E su r v e y a r c hiv e ( B e n ja min e t a l. 2003) b a se d o n a n

ima g in g c a mp a ig n o f the G a la c tic p la n e u sin g the I n f r a r e d A r r a y

Ca me ra ( I R A C) ( F a z io e t a l. 2004 ) o n b o a r d the S p itz er in f r a r e d

sa te llite ( W e r n e r e t a l. 2004 ).

A ll d a ta w e r e r e d u c e d a n d a n a ly se d w ith IR A F a n d M O P S I; the

N A CO ( N A O S /CO N ICA ) H- a n d Ks - b a n d ima g e s a r e sho w n in

F ig . 1. A mo n g the N I R a d a p tiv e o p tic s d a ta , o n ly the Ks - b a n d

ima g e sho w s a p o in t so u r c e ; a t J a n d H the e missio n is d iff u se a n d

e x te n d e d . I t w a s n o t d e te c te d a t a ll in the L′M′ b a n d s. T he r e f o r e ,

e sta b lishin g a me a n in g f u l sp e c tr a l e n e rg y d istr ib u tio n ( S E D ) f o r

the e mb e d d e d so u r c e is d iffi c u lt. W e w e r e a b le to p r o d u c e a d e q u a te

C© 2008 T he A u tho rs. J o u r n a l c o mp ila tio n C© 2008 R A S , M N R A S 3 8 8 , 1031– 1036
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Figure 2. V is u a l e x tin c tio n m a p s o f th e c e n tr a l 30 × 30 a rc s e c 2 o f th e d is c d e te r m in e d b y a p p ly in g th e m e th o d o f S ie b e n m o rg e n & K r ü g e l (2000) to

S p itz er /I R A C d a ta . T h e p o s itio n o f th e c e n tr a l p o in t s o u r c e is m a r k e d w ith a w h ite c r o s s . T h e s c a le is g iv e n in AV . T h e e x tin c tio n m a x im u m is lo c a te d ∼3 a rc s e c

s o u th e a s t o f th e d is c c e n tr e .

it d o e s n o t c o n tr ib u te m u c h to r e s o lv in g th e o p e n q u e s tio n o f th e

n a tu r e o f th e c e n tr a l s ta r. S in c e e m is s io n f r o m th is lin e is c o m m o n ly

o b s e r v e d f o r c ir c u m s te lla r d is c s ( e . g . P a s c u c c i e t a l. 2007 ), it is n o t

c le a r, h o w m u c h o f th e d e te c tio n is c a u s e d b y c o n tin u u m e m is s io n .

A s tr ic t u p p e r m a s s lim it is d iffi c u lt to d e te r m in e f r o m th e a v a il-

a b le d a ta . S a k o e t a l. (2005 ) a rg u e d th a t th e m is s in g r a d io c o n tin -

u u m in th e in te r f e r o m e tr ic r a d io m a p o f F e lli, M a s s i & Ch u r c h w e ll

(19 8 4) e s ta b lis h e s a n u p p e r m a s s lim it o f 8 M �. H o w e v e r, th is

s ta te m e n t m ig h t n o t b e v a lid b e c a u s e th e s o u r c e is lo c a te d in p r o -

je c tio n o n to a n io n iz a tio n f r o n t e x h ib itin g la rg e s c a le f r e e – f r e e

e m is s io n th a t c o u ld c a u s e c o n f u s io n w ith a n y w e a k c o m p a c t H II

s o u r c e lik e a n e a r ly - ty p e s ta r in th e lo w e r m a s s r a n g e . F u r th e r m o r e ,

a v e r y y o u n g a n d ju s t d e v e lo p in g io n iz e d g a s s p h e r e ( e . g . a h y p e r-

c o m p a c t H II r e g io n ) w o u ld b e to o s m a ll a n d to o w e a k to b e d e te c te d

b y its f r e e – f r e e e m is s io n ( K u r tz 2005 ).

I n o r d e r to a d d r e s s th is q u e s tio n , w e a n a ly s e d th e N I R c o lo u r s

d e r iv e d f r o m th e v a lu e s a n d u p p e r lim its g iv e n in T a b le 1. A s s u m in g

th e Ks − M c o lo u r is e n tir e ly d u e to a r e d d e n e d p h o to s p h e r e , th e

m e a s u r e d u p p e r lim it o f Ks − M ≤ 6 .7 c a n b e u s e d to s e t a n u p p e r

lim it o n th e m a s s o f th e p r o to s ta r. F ig . 3 d is p la y s th e p a r a m e te r s p a c e

o f Ks − M c o lo u r s f o r g iv e n c o m b in a tio n s o f th e v is u a l e x tin c tio n

a n d th e e ff e c tiv e te m p e r a tu r e o f a m a in - s e q u e n c e s ta r. T h e c o lo u r s

w e r e d e r iv e d f r o m D u c a ti e t a l. (2001), a n d th e te m p e r a tu r e s a r e

a s s ig n e d to s p e c tr a l ty p e s a n d s te lla r m a s s e s a c c o r d in g to B lu m e t a l.

(2000). T h e lo c i o f a r e d d e n e d m a in - s e q u e n c e s ta r w ith a n a p p a r e n t

m a g n itu d e o f Ks = 19 .28 a r e in d ic a te d b y c r o s s e s , in te r p o la te d b y

a s o lid lin e . T h is d ia g r a m y ie ld s th e f o llo w in g tw o r e s u lts : fi r s t, f o r

th e p r e v io u s ly d e te r m in e d lo w e r e x tin c tio n lim it o f AV = 6 0 th e

Ks − M c o lo u r a tta in e d b y e x tin c tio n a lo n e a m o u n ts to 4.9 . H e n c e ,

a n y a d d itio n a l N I R c o lo u r e x c e s s m u s t b e le s s th a n Ks − M =

1.8 . S e c o n d ly , th e m e a s u r e d Ks − M c o lo u r d e te r m in e s th e u p p e r

e x tin c tio n lim it to AV ≤ 8 1.7 . T h is c o n s tr a in s a ls o th e e ff e c tiv e

te m p e r a tu r e to T e ff ≤ 225 00 K w h ic h is e q u iv a le n t to a s p e c tr a l

ty p e ju s t a b o v e B 1, b e in g in th e m a s s r a n g e o f a b o u t 8 M � f o r a

m a in - s e q u e n c e s ta r ( B lu m e t a l. 2000). I n th is w a y , w e c o r r o b o r a te

th e u p p e r m a s s lim it g iv e n b y S a k o e t a l. (2005 ). A t th is p o in t, w e

w a n t to e m p h a s iz e th a t n o t o n ly th e c o lo u r s b u t a ls o th e p h o to m e tr y

a n d u p p e r lim its in T a b le 1 a r e c o n s is te n t w ith th e s e e s tim a te s .

3 .2 T h e jet em is s io n

T h e c o llim a te d H 2 je t d e te c te d b y N ü r n b e rg e r e t a l. (2007 ) o r ig in a te s

a t th e d is c c e n tr e a n d e x te n d s a s fa r a s 3.6 a r c s e c to th e s o u th w e s t.
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Figure 3 . A n a ly s is o f in f r a r e d c o lo u r s Ks − M f o r c o m b in a tio n s o f e ff e c tiv e

te m p e r a tu r e s o f s te lla r p h o to s p h e r e s a n d v is u a l e x tin c tio n s . T h e c o lo u r s a r e

ta k e n f r o m D u c a ti e t a l. (2001). T h e m e a s u r e d u p p e r lim it o f Ks − M ≤

6 .7 is p lo tte d a s a s o lid lin e r e s u ltin g in a n u p p e r e x tin c tio n lim it o f AV ≤

8 1.7 . T h e lo w e r e x tin c tio n lim it o f AV ≥ 6 0 is d e n o te d b y th e w h ite b o x .

T h e c r o s s e s – in te r p o la te d b y a s o lid lin e – d e m o n s tr a te th e v a lid r a n g e

f o r a r e d d e n e d m a in - s e q u e n c e s ta r o f Ks = 19 .28 a t a d is ta n c e o f 2.1 k p c ,

n e g le c tin g e x c e s s e m is s io n . T h e te m p e r a tu r e s a n d s p e c tr a l ty p e s a r e ta k e n

f r o m B lu m e t a l. (2000). T h e r e s u ltin g v a lid r a n g e d e te r m in e d b y T e ff =

11 300– 22 5 00 K is h ig h lig h te d b y th e w h ite b o x .

T h e S I N F O N I d a ta s u g g e s t a b lu e - s h if te d m o tio n . Co r r e c tin g f o r

th e d is c in c lin a tio n o f 12◦ ( S te in a c k e r e t a l. 2006 ), a p r o to s te lla r je t

w ith a ty p ic a l v e lo c ity o f 100 k m s −1 ( R e ip u r th & B a lly 2001) w o u ld

r e a c h th e c u r r e n t te r m in u s w ith in 36 5 y r. T h e e x p e c te d n o r th e a s te r n

c o u n te r- je t w a s n o t d e te c te d b y N ü r n b e rg e r e t a l. (2007 ).

T h e N A CO Ks im a g e ( F ig . 1, r ig h t- h a n d p a n e l) g iv e s a fi r s t

h in t f o r th e e x is te n c e o f s u c h a f e a tu r e b e c a u s e th e p o s itio n a n g le

b e tw e e n th e p o in t s o u r c e a n d th e je t- lik e f e a tu r e e x te n d in g to th e

n o r th e a s t a g r e e s w ith th e d ir e c tio n o f th e H 2 je t. T h is a lig n m e n t

in d ic a te s th a t w e s e e e ith e r th e o r ig in o f th e c o u n te r- je t o r a t le a s t

c ir c u m s te lla r m a tte r e n tr a in e d a n d h e a te d b y its in te r a c tio n . T h e

n o r th e a s te r n e x te n s io n o f th e c e n tr a l H 2 d e te c tio n b y S I N F O N I th a t

C© 2008 T h e A u th o r s . J o u r n a l c o m p ila tio n C© 2008 R A S , M N R A S 3 8 8 , 1031– 1036

Nielbock et al. 2008, MNRAS, 388, 1031
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Fig. 5. Original 2.2 µm NACO image, mask for the column density fit,
best fit theoretical absorption image, and the same image convolved
with the NACO point spread function, respectively. The image width is
18 000 AU.

Table 1. Table of parameters obtained by the fit of the absorption dom-
inated regions.

Parameter Label Value
density normalization n0 319 m−3

radial index α 1.13
disk inclination i 12.3◦
e-folding scale height ratio h 0.476
sky orientation δ 56.5◦

Choosing a pixel with the intensity Ibg that is located in a flat,
less absorbed background area, and assuming that the back-
ground does not differ much from this mean background value,
we can define the intensity in the image to be of the form

Iobs(y, z) = Iobs
bg exp

[

−τobs(y, z)
]

. (6)

The error introduced by assuming an inaccurate background in-
tensity is most likely larger than the 10% level of noise in the
NACO image. Having calculated the intensity for all marked
pixels, we can vary the free parameters to find a density structure
that reproduces the absorption dominated parts of the image. As
a minimizing algorithm for the χ2-fit, we used the Metropolis al-
gorithm simulated annealing (for details see, e.g., Thamm et al.
1994). In Fig. 5, the lower pictures give the theoretical best-fit
image without (left) and with (right) convolution with the point
spread function (PSF) of the telescope. (The fit has been per-
formed including PSF-convolution). The resulting parameters
are listed in Table 1. A two triangles-appearance of the disk as
in the original image appears to be possible. The disk inclination
and the sky orientation are confined to a 10% deviation by the
fit, while the other parameter being related to the column density,
allow larger variations.

Note that while for the masked area entering the fit, only
the inner part of the disk up to about 4500 AU was chosen, the
resulting theoretical images also resemble the mean absorption
in the outer parts well. The only difference is the warp in the

Fig. 6. Theoretical absorption image of the circumstellar disk using the
optimized fit parameters and varying the inclination angle against the
edge-on case. The left panel shows an isodensity surface of the disk
distribution (the inclination angle against the edge-on case is given in
degrees). The right panel shows the corresponding 2.2 µm absorption
image.

structure, best visible in Fig. 3, that causes the image to be point-
symmetric rather than axisymmetric, as in the inner parts.

3.2. Influence of scattered light on the optical depth
through the circumstellar disk

In this section, we investigate how scattered light can influence
the determination of the optical depth within the disk. For the
derivation of the optical depth within the disk from the observed
optical depth, we refer to Fig. 1. Radiation is scattered in the
background towards the disk and the observer. We assume here
that this radiation is constant over the area of the image and has
the intensity Ibg.

The intensity of the radiation passing the outer borders of
the disk will not decrease due to absorption and a small com-
ponent of scattered light Ibg will be added. After leaving the
foreground layer with the optical depth τfg to propagate towards
the observer, the intensity has the value

Iobs
bg =

(

Ibg + Ibg
)

exp
[

−τfg
]

. (7)

Radiation in the same direction additionally entering the disk
will experience absorption described by the optical depth τ(y, z),
so that the intensity is Ibg exp [−τ(y, z)]. When leaving the disk,
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Fig. 15. SED of the central emission region of the massive disk candi-
date. Top left: specific integrated flux density as a function of the wave-
lengths. The error probability is shown as gray-scale bar with white rep-
resenting 1. Top right: error probability of the SED fit as function of the
stellar temperature and radius in gray-scale representation for model A
(stellar emission extincted by the outer disk). The dots represent the pa-
rameters of main sequence stars where the mass is given as label in M�.
Bottom left: same as top right for model B (stellar emission extincted by
the inner and outer disk). Bottom right: same as top right for model C
(emission from inner disk extincted by the inner and outer disk).

The ratio of the optical depths in the outer disk part τo and
the inner disk part τi is

τi

τo
=

N(ri, ro, αi, hi)
N(ro, α, h)

=
α − 1
αi − 1 exp
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If we assume a surface density power law with a spectral in-
dex of −1.5 like for intermediate-mass Herbig AeBe star mod-
els, the corresponding density power law index is αi = 2.5 (see
Dullemond et al. 2001; Semenov et al. 2005). The e-folding scale
height ratio of the inner disk very much depends on the irradi-
ation of the central star and can vary over the considered radial
range. Here, we assume a mean e-folding scale height ratio of
hi = 0.2 which is smaller than the outer part value. Already when
assuming a small inner disk with an inner radius ri = r0/3 (e.g.
from 20 to 7 AU), the optical depth defined in (21) increases to
a value above 10. Correspondingly, the mass estimates obtained
from the SED fit result in a high main sequence stellar masses
around 50 M� as visible in the lower left panel of Fig. 15.

4.3. Model C: flux of the inner hot disk seen
through the inner and outer disk

There are currently no direction measurements of the emission
of massive star/disk systems. The central region of intermediate-
mass stars, however, shows a modification compared to the inner
region of disks around low-mass stars. From NIR and optical

images of intermediate-mass Herbig AeBe stars using ground-
based adaptive optics and HST, the central emission seems to be
flattened (Grady et al. 2000, 2001; Pantin et al. 2000). On the
contrary, from interferometric observations probing the very in-
ner parts, there is little or no evidence for a disklike geometry
(Millan-Gabet et al. 2001). The ISO measurements by Meeus
et al. (2001) have shown that the emission at 2.2 µm is increased
relative to the stellar contribution, and it was argued that this
emission can arise from hot dust in the inner parts of a cir-
cumstellar disk. As an example, the SED of AB Aur was fitted
by Dominik et al. (2003) with a 2.5 M� star and a disk mass
of 0.1 M�, and a disk-star emission ratio of about 7 at 2.2 µm.

In this model, we assume that the emission from the central
region is dominated by the emission of the hot dust in the in-
ner disk by a factor of 7. An inner radius ri that is a factor of
two lower than the radius where the outer disk starts r0 is used
to establish some hot dust close to the star. The fit result is given
in the lower right panel of Fig. 15, allowing for main-sequence
stellar masses around 10 M�.

From applying these three models it is evident that the de-
rived mass of the central object strongly depends on the as-
sumptions about the inner disk due to its edge-on configuration.
Further progress towards an unambiguous identification of the
inner mass can be expected from future interferometric observa-
tions of the inner region or precise rotation curve measurements.

5. Summary and conclusions

In this work, we have analyzed the prominent silhouette struc-
ture in M 17 showing a symmetric large-scale pattern in absorp-
tion against a bright background, with a central emission region,
an hourglass-shaped reflection nebula perpendicular to the ex-
tinction bar, a complex outflow over and below the dark extinc-
tion lane, and signatures for accretion of matter. Due to the large
scale and the strong symmetry of the structure, as well as its
presence within a massive star formation region, it attracts spe-
cial attention as a candidate for a massive disk around a star that
might be massive or has the potential to reach such a mass. While
the estimate of the disk mass for most massive disk candidates
comes from low resolution FIR/mm measurements, we use the
advantage that due to the background illumination, the column
density can be determined at λ = 2.2 µm from a high-resolution
NAOS/CONICA image.

We investigated wether the observed extinction structure
is consistent with a model of a circumstellar rotationally-
symmetric flattened density distribution. Applying a commonly
used analytical disk model with a powerlaw in radius and
a vertical Gaussian distribution, we have fitted a 7 parameter
model to the few 8000 pixel of the image. The diffraction
limit of the VLT of 0.′′056 (FWHM) at 2.2 µm is well sam-
pled by the pixel resolution of 0.′′027/pixel. Therefore, the PSF
of a point source is covered by about 3.3 pixels, corresponding
to about 2400 independent data points (the diffraction limit of
the VLT is almost reached due to the elimination of the atmo-
spheric disturbance by the adaptive optics system of NACO).
We found that the derived optical depth is consistent with
a rotationally-symmetric distribution of gas and dust around the
central emission peak. The extent of the axis-symmetric disk
part is about 3000 AU, with a warped point-symmetrical exten-
sion beyond that radius, and therefore larger than any circum-
stellar disk detected sofar. Surprisingly, we find a flat radial den-
sity powerlaw exponent of −1.1 indicating a density distribution
with almost constant surface density. The large e-folding scale
height ratio of about 0.5, however, questions the applicability of
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New SINFONI Data Set :

• 10 OBs á 1 hour, 3 × 3 arcsec FoV, AO (NGS)

• J-, H- and K-band (1.10-2.45µm) vs. K-band (1.95-2.45µm)

• DIT = 900 sec vs. DIT = 300 sec
• fully flux calibrated
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