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Introduction
• The ionosphere can cause 

time- and position-
dependent phase shifts	



• The SPAM approach 
assumes that 
instrumental effects are 
known and removed, but 
(so far) this has not been 
possible with LOFAR	



• One solution: use phase 
differences between sources

Ionospheric phase effects 

7 Ionospheric calibration – Huib Intema (NRAO) – January 14, 2013 

• Large-scale ionospheric refraction 
– Shift of observed field 
– Possible compression 

 
• Small-scale ionospheric refraction 

– Phase gradients cause  
local source shifts 

– Higher-order phase 
structure causes local 
source distortions 

 
• See talks by Bill/Maaijke 

 

Credit: Huib Intema
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Results of SPAM calibration 

GMRT 153 MHz images of Abell 2256 from 
self-calibration (top) and SPAM (bottom) 

• SPAM has been succesfully applied on  
many GMRT data sets (150/240/330/610 MHz) and 
few VLA data sets (74/330 MHz) 

• Typical results show improvements over 
self-calibration and field-based calibration 
– Less source distortions 
– Strong reduction of residuals near bright sources 
– Less structure in image background 
– Better astrometric accuracy 
– 10-50% lower background RMS 
– 5-25% higher peak fluxes 

� Multi-layer SPAM has not (yet) proven to be a 
big improvement over single-layer 
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Source Differencing

• Perform direction-dependent calibration for 
bright sources	



• Assume that instrumental effects are the 
same in all directions	



➡ Subtracting phase solutions for two 
sources will result in purely direction-
dependent (ionospheric) effects	



• Test with MSSS (MVF) LBA data



Example Screen
60 MHz image TEC screen (one timeslot)

TEC



Positional Test

• Use PyBDSM to 
find positions 
from Gaussian 
fits	



• Positional error:
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Positional Tests
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Positional Tests
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Positional Tests
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Peak Fluxes
• Peak flux in final image decreases as source moves 

around	



• However, peak 
flux is not as easy 
to compare, due 
to flux offsets 
from snapshot to 
snapshot that are 
not known 
accurately
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LBA Wide-field Science

• Example of wide-field LBA image (3C295): 	



• Formal rms ~ 5 mJy/beam => 5-sigma point 
source sensitivity limit of 25 mJy	



• But, “real” limit is ~50–75 
mJy due to smearing (and 
other calibration issues)	



• Complicates cataloging 
(completeness, etc.)

60 MHz image of 3C295 field 
Credit: Reinout van Weeren



Future Work

• Source differencing approach looks 
promising, but phase screens do not 
improve sources ≳1–2 degrees away from 
the calibrators	



• Recalibration with flanking fields to obtain 
more calibrators + adding remote stations 
= more pierce points = better phase 
screens


