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Fig. 1.— MIPS 24 µm image overlaid with the VSA contours
and the location of the three strips (Strip 1, Strip 2 and Strip
3) observed with the GBT illustrating the coverage of the GBT
observations with respect to the AME features observed with the
VSA. The contours correspond to 10, 20, 30, 40, 50, 60, 70, 80 and
90 % of the peak VSA flux, which is 200 mJy beam−1.

formed using the digital continuum receiver for the GBT
and the scanning was performed in on-the-fly mapping
mode. Each strip was observed multiple times (see Ta-
ble 1) to increase the total integration time and decrease
the noise.

During the observations, a noise tube diode was re-
peatedly switched on and off to inject a known level of
noise into the system. This was used to convert the raw
data to antenna temperature, Tant, using

Tant =
�

Tcal

Pcalon − Pcaloff

�
·
(Pcalon + Pcaloff )

2
K (1)

from Maddalena (2002), where Tcal is the equivalent tem-
perature of the noise diode in K and Pcalon and Pcaloff

are the data observed with the noise diode being switched
on and off, respectively.

The GBT 1.4 and 5 GHz receiver systems both have
two polarizations per beam, which we combined to pro-
duce the total power at each band. After converting
the data to antenna temperature and combining the two
polarizations, the data were converted into flux density
units. To do this we used our observations of the cal-
ibration source 3C123 that were interspersed with the
target observations. These observations involved scan-
ning across 3C123 and were also used to optimize the
telescope pointing and focus. We fitted a Gaussian and
baseline offset to the observations of 3C123 to obtain
an antenna temperature of Tant = 82.45 ± 0.14 K and
Tant = 31.61 ± 0.22 K at 1.4 and 5 GHz, respectively.

Fig. 2.— Scans of the calibration source 3C123 at L-Band (Top)
and C-Band (Bottom). The data (diamonds) were fitted with a
Gaussian with a baseline offset (solid line). The observations of
3C123 were used to calibrate the data and convert from an antenna
temperature scale to a flux density scale (see Section 2 for details).

Figure 2 displays one of the scans of 3C123 at both 1.4
and 5 GHz, and the corresponding fit to the data.

Based on the flux density calibration observations
of Ott et al. (1994), we adopted a flux density of 47.94
and 16.03 Jy for 3C123 at 1.4 and 5 GHz, respectively.
Therefore, combining the measured antenna temperature
of 3C123 with the known flux density, we computed a
calibration factor of 0.58 ± 0.01 Jy K−1 at 1.4 GHz and
0.51 ± 0.01 Jy K−1 at 5 GHz. These calibration factors
were then applied to the data to convert from antenna
temperature to flux density.

The next step was to identify data contaminated by
radio frequency interference (RFI) and the atmosphere.
At these frequencies, total power observations can be
severely affected by RFI and changes in the atmospheric
conditions, and so to overcome these issues, all the data
were visually inspected and any contaminated data scans
were flagged. To remove the effects of offsets or gain vari-
ations in the data, a baseline subtraction was performed.
To determine an accurate baseline level, we binned the
data along each strip. The final bin sizes were chosen
to be approximately equal to the FWHM of the beam,
however, we investigated the effects of varying the bin
size, and found that the effect was of the order of a few
percent. Therefore, we conservatively include a 5% un-
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