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Jansky VLA Jansky VLA 
•  27x25m VLA antennas reconfigurable on baselines 35m to 36km 
•  located in Southern New Mexico at 2100m altitude 
•  Major upgrade concluded 2012 (in schedule, on budget) 
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Jansky VLA Spatial Resolution 
•  Via a relocation of the antennas, the VLA can vary its spatial resolution by 

a factor of ~50 (depending on largest baseline/telescope separation) 
•  Reconfiguration every ~4 months; hybrids with extended northern arm for 

southern sources 
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Jansky VLA 

Major Elements of  VLA Upgrade 

•  Continuous Frequency Coverage from 1 – 50 GHz 
–  Requires 8 bands/receivers 

•  6 receivers increased bandwidth, 2 completely new 

•  Bandwidths up to 8GHz 
–  Previously 100 MHz 
–  Factor ~10 improvement in continuum sensitivity 

•  Powerful, flexible correlator 
–  No serious trade-off required between total bandwidth and frequency 

resolution 
–  Targeting many spectral lines at the same time 
–  Combine spectral line and continuum 
–  Enables blind searches for spectral lines 
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Jansky VLA 

VLA –  Jansky VLA Comparison 
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Parameter	
   VLA	
   Jansky	
  VLA	
  

Con$nuum	
  sensi$vity	
  (1s,	
  9	
  hr) 	
  	
   10	
  µJy	
   1	
  µJy	
  

Maximum	
  bandwidth	
  	
   0.1	
  GHz	
   8	
  GHz	
  

Number	
  of	
  frequency	
  channels	
  at	
  maximum	
  
bandwidth	
  	
  

16	
   16,384	
  

Maximum	
  number	
  of	
  frequency	
  channels	
   512	
   4,194,304	
  

Coarsest	
  frequency	
  resolu$on	
   50	
  MHz	
   2	
  MHz	
  

Finest	
  frequency	
  resolu$on	
   381	
  Hz	
   0.12	
  Hz	
  

Frequency	
  coverage,	
  1	
  -­‐	
  50	
  GHz	
  	
   22%	
   100%	
  

Number	
  of	
  baselines	
  	
   351	
   351	
  

Maximum	
  spa$al	
  resolu$on	
  (5GHz) 	
  	
   0.3”	
   0.3”	
  



Jansky VLA 
Elements of a VLA proposal 
 
1.  Actual proposal using NRAO Proposal Submission Tool (PST) 
2.  Exposure Calculator screenshot to justify time requested 

3.  For spectral line: General Observing Setup Tool (GOST) 
screenshot.  Describes correlator use in detail 

•  This is an interim solution; eventually, the latter two will be 
integrated with the PST 
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Jansky VLA 

Actual Proposal 
•  Use Proposal Submission Tool (PST) 

–  Supports VLA, VLBA, GBT 
–  Makes you choose between those three 

•  Three major parts: 
–  Specify sources – objects or coordinates of interest 
–  Specify resources – instrumental setup 
–  Combine sources and resources into sessions; specify time (based on 

exposure calculator) 
•  Also needed: 

–  Scientific justification (pdf to be added to proposal) 
–  Technical Justification (checklist, part of the PST) 
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Jansky VLA 

Intermezzo: 3-bit and 8-bit 
•  Describes samplers at the antennas 
•  Need to know which one to use – depends on science 
•  8-bit 

–  Offered for general observing right from the start (early 2010) 
–  Provides up to 2GHz bandwidth (2 basebands of 1 GHz each) 
–  Extensive tuning flexibility 
–  Typical use: Spectral line; Continuum at low frequency (L, S) 

•  3-bit 
–  More recent: offered for general observing since 2012 
–  Provides up to 8GHz bandwidth (4 basebands of 2 GHz each) 
–  Now same tuning flexibility as 8-bit; somewhat higher rms noise 
–  Typical use: Continuum at higher frequencies (C,X,Ku,K,Ka,Q) 
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Jansky VLA 
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Jansky VLA 
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Jansky VLA 

PST resource page - continuum 
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Jansky VLA 

PST resource page – spectral line 
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Jansky VLA 
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Jansky VLA 
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Jansky VLA 
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EXAMPLE 



Jansky VLA 

•  Configurations DnC, C, CnB 
•  8-bit samplers  (2 basebands, 1GHz each = 2 GHz BW total) 

–  Standard default setups for 
•  2 GHz BW continuum at S ➠ Q band 
•  1 GHz BW continuum at L band 

–  Flexible set-ups for spectroscopy, using two independently tunable 1 GHz 
basebands, each of which can be split into up to 16 flexibly tunable sub-bands 

•  3-bit samplers (4 basebands, 2GHz each = 8GHz BW total)  
–  Standard default setups for: 

•  8 GHz BW continuum at K ➠ Q band 
•  6 GHz BW continuum at Ku band 
•  4 GHz BW continuum at C ➠ X band 

–  Flexible set-ups for spectroscopy, using four independently tunable 2 GHz 
basebands, each of which can be split into up to 16 flexibly tunable sub-bands 

16	
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Capabilities offered for 2014B  
General Observing (deadline 3 Feb 2014) - I 



Jansky VLA 
Capabilities offered for 2014B  
General Observing (deadline 3 Feb 2014) - II 
•  Common to 8- and 3-bit: 

–  Single, dual, and full polarization products 
–  Up to 16,384 channels (summed over all polarizations products) 

•  Other: 
–  Ability to mix 3-bit and 8-bit samplers, to allow for simultaneous continuum 

and high-resolution spectral line observing 
–  Up to 3 independent sub-arrays using standard 8-bit continuum set-ups 
–  Phased array for VLBI 
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