
The brightness profile along the symmetry axis is shown
in Figure 4. This demonstrates that to the east of the brightest
emission, the vertically averaged count rate decreases very rap-
idly, dropping by a factor of 100 in just 3B5. Figure 3a shows
that this sharp falloff in brightness forms a clear parabolic
arc around the eastern edge of the source. Along the symmetry
axis of this source, we estimate the separation between the peak
emission and this sharp leading edge by rebinning the data
using 0B12 ; 0B12 pixels and in the resulting image determin-
ing the distance east of the peak by which the X-ray surface
brightness falls by e!2 ¼ 0:14. Using this criterion, we find the
separation between peak and edge to be 1B0 # 0B2.

Farther east of this sharp cutoff in brightness, the X-ray
emission is much fainter but is still significantly above the
background out to an extent 700–800 east of the peak. Figure 3a
shows that this faint emission surrounds the eastern perimeter
of the source; this component can also be seen at lower reso-
lution in Figure 2. Below we refer to this region of low surface
brightness as the ‘‘halo.’’

To the west of the peak, the source is considerably more
elongated. Figure 4 suggests that there are three regimes to the
brightness profile: out to 4B5 west of the peak, a relatively sharp
falloff (although not as fast as to the east) is seen, over which
the mean surface brightness decreases by a factor of 10. Con-
sideration of Figure 3a shows that this corresponds to a discrete
bright core surrounding the peak emission, with approximate
dimensions 500 ; 600. We refer to this region as the ‘‘head.’’

In the interval between 500 and 1000 west of the peak, the
brightness falls off more slowly with position, fading by a fac-
tor of $2 from east to west. Examination of Figure 3a shows

this region to be coincident with an elongated region sitting
west of the head, with a well-defined boundary. Assuming this
region to be an ellipse and that part of this ellipse lies under-
neath the head, the dimensions of this region are approximately
1200 ; 500. We refer to this region below as the ‘‘tongue.’’

The western edge of the tongue is marked by another drop
in brightness by a factor of 2–3. Beyond this, the mean count
rate falls off still more slowly, showing no sharp edge but
rather eventually blending into the background k4500 west of
the peak. Figure 3a shows that this region corresponds to an
even more elongated, even fainter region trailing out behind
the head and the tongue. We refer to this region as the ‘‘tail.’’
The tail has a relatively uniform width in the north-south di-
rection of$1200, as shown by an X-ray brightness profile across
the tail, indicated by the solid line in Figure 5. The tail shows
no significant broadening or narrowing at any position.

3.2. Comparison with Radio ImagginggData

In Figure 3b we show a high-resolution radio image of
G359.23!0.82 made from archival 4.8 GHz observations with
the Very Large Array (VLA). This image has the same coordi-
nates as the X-ray image in Figure 3a (similar data were first
presented by Yusef-Zadeh & Bally 1989; an even higher res-
olution image is presented in Fig. 2 of Camilo et al. 2002). The
radio image shares the clear axisymmetry and cometary mor-
phology of the X-ray data. The head region that we have iden-
tified in X-rays is clearly seen also in the radio image, in both
cases showing a sudden drop-off in emission to the east of the
peak, with a slight elongation toward the west. The radio image
shows a possible counterpart of the X-ray tongue in that it also
shows a distinct, elongated, bright feature immediately to the
west of the head. However, this region is less elongated and
somewhat broader than that seen in X-rays. In the radio, the tail
region appears to have two components, as indicated by the two
contour levels drawn in Figure 3b and by the dashed line in
Figure 5. Close to the symmetry axis, the radio tail has a bright
component that has almost an identical morphology to the X-ray
tail. Far from the axis, the radio tail is fainter and broadens

Fig. 3.—X-ray and radio images of the Mouse. (a) Chandra image of
the Mouse in the energy range 0.5–8.0 keV. The brightness scale is loga-
rithmic, ranging between 0 and 100 counts, as shown by the scale bar to the
right of the image. Various features discussed in the text are indicated. This
image has not been exposure corrected. (b) VLA image of the Mouse at a fre-
quency of 4.8 GHz. The brightness scale is linear, ranging between !0.2 and
6.0 mJy beam!1, as shown by the scale bar to the right of the image. The
contours are at levels of 0.9 and 1.8 mJy beam!1, chosen to highlight the two
different components seen in the radio tail. This image is made from VLA
observations in the BnA and CnB arrays, carried out on 1987 November 7 and
1988 February 25, respectively, with a resulting spatial resolution of 1B6 ; 1B7.

Fig. 4.—The 0.5–8.0 keV brightness profile of G359.23!0.82 in the east-
west direction (negative offsets are to the east). The solid line and data points
represent the X-ray surface brightness of G359.23!0.82 as a function of offset
from the peak, averaged over a column of nine 0B492 ; 0B492 pixels bisected
by the symmetry axis of the source. The dashed line indicates the brightness of
the background, determined by averaging a column of 121 pixels immediately
to the north and south of G359.23!0.82. The dot-dashed line divides the
logarithmic scale in the top panel from the linear scale in the bottom panel.
Various features discussed in the text are indicated.
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