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Fig. 2. Left panel: full resolution GMRT contours at 327 MHz of the relic, overlaid on the red POSS–2 optical image.
The resolution is 10.6′′ × 9.6′′, in p.a. −19◦. Contours are spaced by a factor 2 starting from ±3σ = 0.27 mJy b−1. A,
B and C indicate the position of the radio galaxies embedded in the relic emission. Right panel: low resolution GMRT
image at 327 MHz of the relic (contours and grey scale). The resolution is 15.0′′ × 12.0′′, in p.a. 0◦. Contours are spaced
by a factor 2 starting from ±3σ = 0.27 mJy b−1.

Three very extended radio sources are visible in the im-
age: the radio relic, in the south–eastern outskirts of the
cluster, and the two radio galaxies J0453–0957 and J0454–
1006, located North of A 521, and analysed at 610 MHz in
GVB06.

In addition to discrete point sources, positive residuals
of radio emission are detected within the dashed circle in
Fig. 1, suggesting the presence of diffuse emission at the
cluster centre. The investigation of this point is beyond the
purpose of the present paper, and will be addressed in a
forthcoming paper (Brunetti et al. to be submitted).

3.2. The radio relic at 327 MHz

As observed at higher frequencies, the 327 MHz radio emis-
sion within the inner ∼ 1 Mpc radius is clearly dominated
by the relic. Fig. 2 zooms into the 327 MHz image of the
relic. In the left panel we show the full resolution contours
overlaid on the optical POSS–2 frame (grey scale). Labels
A, B and C indicate the position of the radio galaxies em-
bedded in the diffuse relic emission, and optically identified
in GVB06. In the right panel we show an image at the reso-
lution of 15.0′′×12.0′′ with grey scale and contours overlaid
in order to better highlight the distribution of the radio sur-
face brightness across the source. The relic exhibits a highly
elongated and arc–shaped structure with an angular size of
∼ 4.3′, which corresponds to a linear size of ∼ 1 Mpc. The
overall morphology and total extent in Fig. 2 are in good
agreement with the images at 610 MHz (GVB06; also re-
ported in Fig. 5) and at 1.4 GHz (Ferrari et al. 2006) of
similar resolution. The relic emission along the minor axis
appears on the average slightly wider in the 327 MHz image
(∼ 1.0′, i.e., ∼ 230 kpc) than at higher frequencies (∼ 200
kpc at 610 MHz and ∼160 kpc at 1.4 GHz).

Table 2. Properties of the radio galaxy J0454–1016a.

S327 MHz (mJy) 46.0 ± 2.3 i)

S610 MHz (mJy) 27.7 ± 1.4 ii)

S1.4 GHz (mJy) 15.0 ± 0.8 iii)

S4.9 GHz (mJy) 6.2 ± 0.3 iv)

S8.5 GHz (mJy) 3.6 ± 0.2 v)

logP1.4 GHz (W Hz−1) 24.41

α8.5 GHz
4.9 GHz 0.79±0.13

Notes to Tab. 2: i) from Fig. 2 (left panel); ii) from GVB06; iii)
from VLA archival data (Obs. Id. AF0390); iv) from panel b)
of Fig. 3; v) from panel d) of Fig. 3.

4. The relic region at 4.9 and 8.5 GHz

4.1. The radio galaxy J0454–1016a

Source A in Fig. 2 is the cluster radio galaxy J0454–1016a.
A faint bridge of emission is clearly detected between the
northern part of the relic and this radio galaxy, which is lo-
cated at ∼ 350 kpc (projected) from the relic. This emission
was also observed at 610 MHz, and suggested the presence
of a physical link between the two objects (GVB06). We
investigated the possible connection between the relic and
J0454–1016a by means of VLA 4.9 and 8.5 GHz observa-
tions (Tab. 1), aimed to resolve the inner structure of the
source, and search for evidence of a connection with the
nearby relic, for example in the form of bent jets and/or
extended emission in that direction.

J0454–1016a is the most powerful radio galaxy in A521
(GVB06; Tab. 2), and is identified with the galaxy #143
(v=74282 km s−1, I=17.00) in the optical catalogue by


