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The calculated Spectral Index: 0.79°
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case clear signal fringes are formed as
the ‘point source’ object moves through
the beams. Traditionally interferometers
have been used to measure the angular
dimensions of small sources by
increasing the length of the baseline until
recognisable fringe patterns appear. At
this point the interferometer can be said

to have 'resolved' the source. In 406 5MHz FM Virgo A50EI,180AZ,Twin Yagi Antenna

. . Interferometer,end 09:04GMT, 13/2/08
professional measurements resolutions of IOk o6 e, 1080 S Gl A i OFA-241C6
minutes or seconds of arc have been a5
achieved. 9
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When an interferometer is pointed toward
an extended radio source (where its
angular dimensions are greater than the
interferometer resolution) no fringes will
be observed and the receiver will revert to
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a ‘total power’ measurement. This occurs HNECHT (%)

because there are signals from different
parts of the source P1,2,3 to Pn (in the
diagram opposite) being received by
multiple antenna beams at any one time
which ‘smoothes out’ the fringe pattern.
See opposite.

Measurements of Virgo A were made with

the 30m baseline interferometer at More information can be obtained by
406.5MHz during night-times in February  opening the file :

2008. The winter months are good for { Detection of Extragalactic Radio Source
measurements because the temperature  VIRGO A.doc }

is usually low and relatively stable at the base of this page.

overnight. This makes the operation of
the temperature control of the LNAs in the
head amplifiers easier to achieve.

During this time Virgo A is also easily
visible and at a reasonably high elevation
of 500 which avoids thermal radio noise
from the ground entering the antenna
beam.

The recorded signal strength during the
10 hour transit scan is shown opposite.

Whilst the total power signal from the
synchrotron radiation in the galactic plane
is large, the signal from Virgo A is small
and is indicated by the fringe pattern at
just after 03:00 hrs GMT. It is possible to
subtract out the total power signal leaving
only the fringe pattern.
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With sufficient long term stability of the
receiving system it is possible to process
and combine records obtained on
different days to improve the signal to
noise ratio and bring out the fringe pattern
features. This has been done to produce
the record shown below which clearly
indicates the detection of Virgo A.
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Cross Correlati
Function

Using Cross Correlation to plot

Fringe Amplitude
We can use a cross correlation technique 406 2MHz FM,180A2 S1E1,Taurus A (Out of Beam) Twin Yagi
. . Element Antenna Interfer ter, end 00:38GMT 25108
to pick out the fringe pattern among the A e A A VG, 43 S 02t AT 4
background signal, This can be done Fringe Ampltude SR T A T

. : S Pal
using the correlation function in a

Microsoft Excel spreadsheet. It enables a
plot of fringe amplitude as a function of
position - or time in the case of a transit
scan.

We can calculate the expected
interferometer fringe frequency during a
transit scan from the wavelength being
observed, the beamwidth of the antenna
pattern and the speed of rotation of the
Earth.

The yellow line in the plot opposite

demonstrates how effective correlation can
The details are given below: be in picking out fringe signals from
receiver data. The raw fringe signal is
dwarfed by the galactic background noise,
but the correlator 'pulls' out a clear

Frequency = 408MHz, A= 0.735m, &
baseline =30m

AO=0.735/30 = 00245 rads or 1.4 Cerection profile
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This fringe amplitude plot was derived by cross - correlation of the signal
with the theoretical interferometer fringe frequency
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More information can be found by
opening the Power Point presentation at
the base of this page.

W Detection of Extragalactic Radio S... David Morgan, 6 Feb 2016, 08:25

'P Presentation Part 2A.ppt (4165k) David Morgan, & Feb 2016, 02:27
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