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Talk Outline
• Imaging SD vs Interferometer Data  

• discuss: resolution, size scales, etc 
• Imaging artifacts in interferometer data  

• Negative bowls, Data cube example 
• Science behind negative bowls 
• Measuring visibilities  

• Example of what SD+VLA data means in UV plane 
• Real-life example in science  

• Rathborne 2015 example; measurements  
• How to do feathering  

• Casa task: feathering example 
• Baselines for VLA and ALMA: which arrays to use with GBT data 
• Summary slide
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Imaging SD vs Interferometer Data
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Imaging Artifacts in Interferometer Data
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Imaging Artifacts in Interferometer Data
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Imaging Artifacts in Interferometer Data
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Science behind ‘Negative Bowls’

Slide Credit: Brian mason
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Measuring Visibilities
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Measuring Visibilities

Multiscale

Multiscale: CASA clean parameter; 
recover some large scale structure. 
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Measuring Visibilities

This is just an extrapolation! The real large 
scale structure could be different from this 
guess!
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Measuring Visibilities

Single-Dish Map
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Measuring Visibilities

Feathered Image To maximize flux recovery and 
image quality you want a single 

dish size of D>1.5x Bmin



13

Example of Feathering

To maximize flux recovery and 
image quality you want a single 

dish size of D>1.5x Bmin

Slide Credit: Brian mason 
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Rathborne et al. (2014) Example
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Rathborne et al. (2014) Example

Single-Dish Interferometer Feathered
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Valid Flux Measurements 

90.0b 90.0c

Missing flux from large 
scale structures can effect 

measurements! 

Mills et al. (2015)
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How to Feather Images
CASA task: feather
• Parameters: 

• ‘lowres’ - Low-resolution image 
• ‘highres’ - High-resolution image 
• ‘imagename’ - output feathered image 

• Assumptions:  
• Overlapping spatial frequencies 
• Well-defined primary beams 

• Requirements: 
• Low resolution, single dish (SD) image 
• High-resolution, interferometric (IF) image 
• Primary beam of the high-resolution image (PB) 
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How to Feather Images
CASA task: feather
• Parameters: 

• ‘lowres’ - Low-resolution image 
• ‘highres’ - High-resolution image 
• ‘imagename’ - output feathered image 

• Assumptions:  
• Overlapping spatial frequencies 
• Well-defined primary beams 

• Requirements: 
• Low resolution, single dish (SD) image 
• High-resolution, interferometric (IF) image 
• Primary beam of the high-resolution image (PB) 

See Hoffmann & Kepley (2018) 
for more details (GBT memo #300)
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Baselines for ALMA and VLA 

VLA

ALMA 11 arrays

4 arrays

     GBO = 100 m 
Arecibo = 300 m
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Baselines for ALMA and VLA 

VLA

ALMA 11 arrays

4 arrays

     GBO = 100 m 
Arecibo = 300 m
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Baselines for ALMA and VLA 

VLA

ALMA 11 arrays

4 arrays

     GBO = 100 m 
Arecibo = 300 m
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Summary

• Combination of SD+IF data is ‘feathering’ 
• To maximize flux recovery and image quality 

you want a single dish size of D>1.5x Bmin 

• For the GBT: VLA arrays D & C; ALMA 
arrays C43-1 —C43-7 

• For Arecibo: VLA array D, C, & B 
• CASA task: ‘Feather’ 
• Valid Flux Measurements 

• Need single-dish data to get valid flux 
measurements

Single-Dish

Interferometer

Feathered
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Additional References
• Rathborne et al. (2014)  

• Example of combining ALMA and Mopra Data 
• Hoffmann & Kepley (2018)  

• GBT memo #300: Correcting ALMA 12 m Array Data for 
missing short spacings using the GBT 

• CASA scripts  
• CASA Guide: ‘M100 Band3 Combine’ 

• Steps on combining TP+7m+12m ALMA data 
• DiRienzo et al. (2015) 

• Feathering VLA+GBT data 
• Brian Mason slides on Mosaicking 
• Braun & Walters (1985)  

• Science behind negative ‘bowls’



greenbankobservatory.org

The Green Bank Observatory is a facility of the National Science Foundation 
operated under cooperative agreement by Associated Universities, Inc.

24


