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3

Smith  et al (1998), Rovilos et al (2003), Lonsdale et al (2006), decade long 
monitoring campaign. Never detected at �<18cm?

450 pc

Arp220, 77 Mpc, East and West Nucleus. Prototype ULIRG.
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10mins of data, contours show delay-rate map. Dots are 
Lonsdale et al compact sources. 

First detection of compact sources at  �<18cm!! (calibrator too 
distant, solar max)
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RGB (13,6,4cm bands respectively) composite image of the central region of the
western nucleus (Parra et al. 2007, ApJ 658,314).  Also three sources detected 
in Eastern nucleus.

Parra et al., 2007
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New VLBI data, 3.6cm (global) and 2cm (HSA),  Nov/Dec 2006,  three to four 
times deeper than VLBA only epoch 11 months earlier.

3.6cm, 35 
�Jy/beam

2cm, 28 �Jy/beam

3 newly detected sources – both at 
3.6cm and 2cm. No 18cm 
counterparts.
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Test area

Want to compare 
dispersion of observation
with beam dispersion.
problem is we have 
background noise eg W34.

Want to quantify the risk of b.g noise contributing significantly to dispersion
measurement.

Written a MATLAB code
to perform experiments in
a defined ”test area”. 



F���������


• ��
	���E����
��9����
�����	������������4�	�4����

����������

• � �
�	�������E�*
�
	���D�����/�J����
��E

• 2 �����E���
�	����������7������
����*(�/�D�

�����*1> �2 ��	����(��/



� �
��4	����

Dashed green line shows 
dispersion of observation at its
position in the map.

We place our model (point source *
beam) at 1521 independent 
positions in our test area and
populate histogram A.

Our criteria for resolution is if 
the dispersion of the observation 
is greater than the models 
dispersion in >90% of the cases

Red = resolved
Black = non resolved
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If a source is resolved we can

Green line is rather Arbitrary. Place masked observation at 1521 places in test area. 
Measure dispersion and populate histogram B. Take mean and consider this the 
size of  (true source * beam).
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Finally to get the dispersion of the true, physical underlying radio source we 
Populate histogram C according to 

Take the mean of this as source dispersion measurement. Errors (10th – 90th
Percentile).
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X
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10th – 90th percentile
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Can plot our 9 resolved sources
on luminosity diameter diagram
for SNRs.
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Revised/extended  
spectra for ‘recent’
sources appearing 
after 1995

Two sources, have 
faded drastically at 
3.6cm in 11 months 
(Ib/c, IIb).
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Updated spectra of 
long lived sources

Two sources show 
high variability and/or 
weird spectra. One is 
still flat to 2cm. (best 
candidates for an 
AGN core?)  
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New sources since Smith et al (1998) discovery paper which are also detected at 
high frequency. Majority modeled as power law plus free-free absorption-
evolution consistent with SNe, evolving in progenitor wind bubbles.  

Results
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Results
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