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Abstract. We find a convex-like feature at a distance of 0.68 pc (17”) from the position of
the supermassive black hole, Sgr A*, at the center of the nuclear stellar cluster. This feature
resembles a stellar bow shock with a symmetry axis pointing to the center. We discuss the
possible nature of the feature and the implications of its alignment with other dusty comet-like
objects inside the central parsec.
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1. Introduction

The data we discuss here were obtained on the nights of 2010 September 11 and 13
at the ESO VLT using the MIR camera VISIR. We observed the Galactic center (GC)
in two filters in the N-band, PAH1 (8.59 pm) & Nerr (13.04 pum) with a pixel scale of
0.127" pixel ~*. Figure 1 shows a mosaic of ~ 3 x 3 pc (74" x 74"") that was constructed by
combining 10 offset positions, each with ~ 32.5” x32.5” FOV. Prominent features can be
seen in the central parsec such as the minispiral (northern and eastern arm and parts of
the western arc), several bright circumstellar dusty sources (IRS 1, 3, 5), IRS 13 cluster
of stars and IRS 8 stellar bow shock (e.g. Tanner et al. 2005, Viehmann et al. 2006). Also
visible in the mosaic is an extended feature that has a convex-like structure present at a
distance of 0.68 pc (17") from the supermassive black hole (SMBH) Sgr A*. This feature
resembles a stellar bow shock with a symmetry axis pointing to the north-east direction,
i.e. the center of the cluster (see Figure 1).

2. Discussion

The aforementioned bowshock-like feature has been identified in 3.6 cm Very Large
Array (VLA) multi-epoch observations of the central cluster by Zhao et al. (2009). They
refer to the source as X24 and measure a proper motion of V; = 244 4+ 43 kms™! and
position angle= —147° + 9°, measured east of north. The radial velocity of X24 were
found to be Vis, = —18 £ 8 kms™!.

Stellar bow shocks are caused by the interaction of a supersonic stellar wind with the
surrounding medium. For a bow shock caused by an isotropic stellar wind, the standoff
distance (the distance between a star and the tip of its bow shock along the symmetry
axis) can be described in terms of the star’s wind parameters (mass-loss rate and wind
velocity), the density of the medium and the relative velocity between the star with
respect to its surroundings (Wilkin 1996).
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Figure 1. MIR mosaic of the central stellar cluster. Source X24 is shown as an inset to the
right of the mosaic. [A COLOR VERSION IS AVAILABLE ONLINE.]

Several observational arguments support the presence of an outflow originating from
the inner portions of the Galactic center (Muzié et al. 2010, Markoff 2010, Crocker et al.
2011). The alignment of our feature with two previously found bow shock sources (marked
by X7 and X3; see Muzi¢ et al. 2010) and the minicavity may imply that all four features
are produced by the same mechanism /event. All of these objects are aligned perpendicu-
lar to the plane of young mass-losing stars very close to the central SMBH. We estimate
the velocity of a collimated flow that can cause such features to be ~ 600 — 900 kms~".
It agrees with the estimates for the asymptotic speed of the nuclear star cluster’s wind
(~ 1000 kms~!). Our value is slightly lower than the speed reported in Muzi¢ et al.
(2010), a possible indicator of mass loading between ~ 0.06 pc and ~ 0.68 pc.

Although, by any astronomical standards, Sgr A* is not an active black hole, however,
there is a growing body of evidence for the presence of an outflow from the material
accreting onto the SMBH (Wang et al. 2013) or even indications for a jet (Yusef-Zadeh
et al. 2012). The interaction of such an outflow with the ISM and wind of massive stars
would produce signatures similar to our observations. The lack of a larger number of
similar objects in the field can be explained either by the short life span of massive stars
or the intermittent nature of the responsible mechanism (Sabha et al. in prep.).
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