
A M S Richards  MWA 2010     p1       Printed: 28/06/10

Combining ArraysCombining Arrays

ee-MERLIN+EVLA-MERLIN+EVLA
EVN+EVN+ee-MERLIN-MERLIN

Different EVLA or ALMADifferent EVLA or ALMA
configurationsconfigurations
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Filling the aperture - NGC 7027

VLA - no detailVLA - no detail

MERLIN - missing MERLIN - missing 
spacings, artefactsspacings, artefacts

MERLIN +VLA - MERLIN +VLA - 
all the detailsall the details
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Improving aperture (uv) coverage

+EVN+EVN 

MERLINMERLIN + 
VLAVLA  

– Less of a problem for new broad bands 
● But still important for high-resolution/high 

frequency
● Vital for spectral line



   

U Ori Masers MERLIN+EVN
● ROH mainline shell ~3 MERLIN beams 
● EVN resolves-out 10-90%
● Combine best of both! MERLIN+EVN OH

MERLIN RR  RR LL LL   
      

EVN RR LL

1665 MHz

1667 MHz
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Aligning data from two arrays
● Compare flux on overlapping baselines
● Check position 

– Ideally observed with same phase-reference source
– Correct coords, UVFIX or self-cal:

● Make image from high-res data, tapered to use short 
baselines in common with low-res data

● Use to self-cal low-res data
● Useful for bright sources with multiple peaks 

● Frequency: 
– Lines: same spectral config., at fixed  if possible
– Allow for spectral index if continuum at dif. 
– May combine different continuum configs 

● In map plane (dirty maps) or uv data in CASA
● Can add in single-dish data ('feathering')
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Astronomical Image 
Processing System

● Originated by NRAO for VLA in 1978
– Fortran, C
– Limited built-in scripting/math operations
– Recent python wrapper (Parseltongue)
– Now most widely used package for cm-wave  

● VLA, MERLIN, most VLBI ... many more interferometers
● Some support for single dish
● Recognises other images e.g. HST, X-ray...

– Very wide functionality from calibration to analysis
● Binary releases for Linux/Unix, Mac o/s 

– Local compilation possible but rarely needed



A M S Richards  MWA 2010     p7       Printed: 28/06/10

● Standard astronomical data format:
– UVFITS or IDI FITS for visibility data
– Image files for 1, 2, 3+ D images

● Unfortunately several dialects
– AIPS uses FITS
– CASA can read/export some FITS

● Structure of FITS file
– Header
– (Binary) data
– Extension tables

– Fortunately there are tools
● IMHEAD in AIPS or CASA
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● Standard astronomical data format:
– UVFITS or IDI FITS for visibility data
– Image files for 1, 2, 3+ D images

● Unfortunately several dialects
– AIPS uses FITS
– CASA can read/export some FITS

● Structure of FITS file
– Header
– (Binary) data
– Extension tables

FITS Header

– Fortunately there are tools
● IMHEAD in AIPS or CASA
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Axes
Pos
Pos
Hz

1 = I = total 
intensity
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AIPS overview 
● Use recent version (Dec10 in these examples)
● Start: type >aips
● Starts an environment in your xterm

– Additional TV, message and Tek (plot) windows
● Try >aips tv=local if problems using TV
● Occasionally (dis)connecting from internet messes up

– Limited number of instances can be run at once
● Enter an AIPS Number >1 (make a note of it)

– Convenient to use a different number per dataset 
– Multi-user systems may have allocated numbers
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AIPS jargon
● Major operations are performed using Tasks

– FITLD loads data, CALIB performs calibration etc.
● Input parameters to Tasks are set by Verbs

– >Task 'CALIB';  CALSOUR  'MKN273'; SOLINT 1
– Words/names in 'inverted commas'; numbers bare
– Not case sensitive, in general
– Inside AIPS, 12-character limit on file/source names

● To set all defaults: >RESTORE 0
– Beware: will give values typical for VLA data

● You will have to set parameters suitable for your data
● To exit and kill all AIPS windows: >KLEENEX 
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Starting AIPS
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Starting AIPS
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Loading data into AIPS
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Loading data into AIPS
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 Where does AIPS put data? 

Check message server

Actual data location - usually no 
need to look there
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 Where does AIPS put data? 

Check message server

Actual data location - usually no 
need to look there

Data are accessed via the 
AIPS catalogue.
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        What's in the data? 

You can select data by 
name or catalogue number
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        What's in the data? 

You can select data by 
name or catalogue number

Check file header
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        What's in the data? 

Axes:
Visibilities 

Type Name Class Seq. No.

Amp, , weight
LL RR LR RL

Hz
Sub-band

Pos
Pos

Extension tables

 UV data header
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Type Name Class Seq. No.

Axes
Pos
Pos
Hz

1 = I = total 
intensity

Extension tables

Image data

Restoring beam Maj, Min (arcsec),  position angle (degrees)

Inspect an image
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Type Name Class Seq. No.

Axes
Pos
Pos
Hz

1 = I = total 
intensity

Extension tables

Image data

Restoring beam Maj, Min (arcsec),  position angle (degrees)

Inspect an image
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 Making a plot file

Use TVWIN again to set 
box around source
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Set box outside source

 Making a plot file

Measure noise in box

Use built-in math to set
base contour level
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 Making a plot file

Use TVWIN again to set 
box around source

Base contour level already set
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 Making a plot file

Use TVWIN again to set 
box around source

Base contour level already set

Make contour plot and 
display



A M S Richards  MWA 2010     p27       Printed: 28/06/10

 Making a plot file

Use TVWIN again to set 
box around source

Base contour level already set

Make contour plot and 
display
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Combining Arrays 

● MERLIN+EVN - Markarian 273
– Data already calibrated separately in 2 SPLIT files
– Check properties in common (check uv data)

● Phase-ref and pointing position 
● Frequency and spectral configuration 
● Flux density scale  

– Correct flux density
– Select suitable weights, combine data and image

● Tweak weightings to improve resolution or sensitivity
● AIPS needed to provide user-friendly tasks

– For rescaling amplitudes
– For changing weights
– (essential for delay & rate cal, see Mark's session)

● MERLIN+EVN - Markarian 273
– Data already calibrated separately in 2 SPLIT files
– Check properties in common (check uv data)

● Phase-ref and pointing position 
● Frequency and spectral configuration 
● Flux density scale  

– Correct flux density
– Select suitable weights, combine data and image

● Tweak weightings to improve resolution or sensitivity
● AIPS needed to provide user-friendly tasks

– For rescaling amplitudes & changing weights
● (essential for delay & rate cal, see Mark's session)

– Can go back to CASA for advanced imaging
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MRK 273 MERLIN+EVN 

● MERLIN+EVN - Markarian 273
– Data already calibrated separately in 2 SPLIT files
– Check properties in common (check uv data)

● Phase-ref and pointing position 
● Frequency and spectral configuration 
● Flux density scale  

– Correct flux density
– Select suitable weights, combine data and image

● Tweak weightings to improve resolution or sensitivity
● AIPS needed to provide user-friendly tasks

– For rescaling amplitudes
– For changing weights
– (essential for delay & rate cal, see Mark's session)

● Calibrate/combine in AIPS, image in CASACalibrate/combine in AIPS, image in CASA
– more options to bring up extended emissionmore options to bring up extended emission

See faint SW emission

 1:1 ratio                          1:500 ratio                    1:500 using CASA 
multi-scale clean
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