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VLA Observation Preparation 



Observational Considerations 
 

•  The EVLA primarily uses dynamic scheduling (i.e., hard to 
know at what exact time your project will be on the array). 
–  Each scheduling block must include a range of scheduling 

constraints: 
•  LST start range 
•  Weather (atmospheric phase noise and wind limits) 

–  Anticipate and protect against unknown startup slew time 
and cable wrap 

–  Anticipate and protect against availability of calibrators/
slew for different starting times 
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Where are my calibrators and target sources on the sky? 
–  Strong, point like calibrators are good for bandpass and 

delay calibration. 
–  Nearby calibrators are good for phase calibration. 
–  Pointing calibrators should be in the same general region 

of the sky. 
–  What are the choices for a flux calibrator? 
–  Can certain calibrations be combined with fewer calibrator 

sources? 
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Observational Considerations 



Flow diagram 
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Example project “tree” 

•  Project  has Program Blocks (PB) 

•  PB has Scheduling Blocks (SB) 

–  Is “observing run” script 

–  Sequence of scans and/or 
(loops of) loops of scans 

–  Includes science target and 
various calibration sources. 
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Designing a schedule 

•  Designing a schedule: determine which/what 
–  Sources to observe, and for how long (with each 

setup). 
–  Setups (“resources”) to use 

•  Receivers,  (baseband/subband) signals,  correlator 
– Calibrations to perform 

•  Extra sources/resources? (e.g. pointing) 
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How to start the OPT 

•  Register at  

   https://my.nrao.edu 
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Layout of the OPT 
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What are we observing? 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  Array Configuration: D 
•  3 hr long scheduling block 
•  Ka –band targeting the HC3N (νo=36.39232 GHz) and the 

SiS (νo= 36.30963 GHz) lines. 
•  V (radio, LSR) = -26 km/s 
•  ΔV ~ 35 km/s 

 
 



Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
 

Ø  In the OPT: click on Sources (top menu). 
 
 







Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
 

Ø File à create new à catalog.  Fill out the name 
field (e.g. NRAO_CD_OPT). 

 
 







Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
 

Ø Click on the catalog NRAO_CD_OPT, and go to 
File à create new à Source 

 
 





Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
 

Ø Populate Name, R.A., Dec. fields. 
 
 





Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
 

Ø Target’s LST range: Click on the ‘images’. 
 





Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  LST target: 05:45à13:45  (high elevations for high frequencies) 

Ø What calibrators are needed? 
Ø Phase calibrator. 
Ø Reference pointing calibrator (C or X-band). 
Ø Bandpass Calibrator. 
Ø Flux density Calibrator. 

 
 



Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  LST target: 05:45à13:45 (high elevations for high frequencies) 

Ø Finding a phase calibrator: Click on the catalog 
name ‘NRAO_CD_OPT’ on the side menu, then 
choose ‘sky map’ 

 
 





Objective: Finding a nearby phase calibrator. 
 Hover over source to see information 



A good gain calibrator for this frequency band would be J0954+1743 



Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  LST target: 05:45à13:45 (high elevations for high frequencies) 
•  Phase calibrator: J0954+1743 
 

Ø Finding a reference pointing calibrator (C or X-
band, for the target and the phase calibrator). 

 



Objective: Finding a nearby reference pointing calibrator. 
At C-band, a good reference pointing calibrator would be J1008+0730 



Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  LST target: 05:45à13:45  (high elevations for high frequencies) 
•  Phase calibrator: J0954+1743 
•  Reference pointing (C-band): J1008+0730 
 

Ø Finding a bandpass calibrator: use the ‘Advanced 
Search’ (on the left). 
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Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  LST target 05:45à13:45  (high elevations for high frequencies) 
•  Phase calibrator: J0954+1743 
•  Reference pointing (C-band): J1008+0730 
•  Bandpass calibrator: J1229+0203  (LST range: 9:00à16:00) 

Ø Finding a Flux calibrator: Click on the + of the 
‘VLA’ catalog, then on ‘VLA Flux Cal’. 

 







Source Catalog (SCT) 

•  Target source: the AGB star IRC+10216 
•  RA (J2000): 09:47:57.382,  DEC (J2000)= +13:16:40.66 
•  LST target: 05:45à13:45  (high elevations for high frequencies) 
•  Phase calibrator: J0954+1743 
•  Reference pointing (C-band): J1008+0730 
•  Bandpass calibrator: J1229+0203 (LST range~ 9:00à16:00) 
•  Flux density calibrator: J1331+305=3C286 (LST range~ 

8:30à18:30, gap between 12:45 – 14:15 to avoid elevations > 
80 degrees). 

 
•  Note that the bandpass and flux density calibrators do not require separate 

reference pointing calibrators.  

 



Resource Catalog (RCT) 

•  Ka –band targeting the HC3N (νo=36.39232 GHz) and the 
SiS (νo= 36.30963 GHz) lines. 

•  V (radio, LSR) = -26 km/s 
•  ΔV ~ 35 km/s 

 





Resource Catalog (RCT) 

 

Ø File à Create New à Catalog, fill out the name (e.g., 
NRAO_CD). 

Ø File à Create New à 8-bit Instrument Configuration 
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Resource Catalog (RCT) 

 

Ø  Insert a name, e.g. IRC 
Ø Choose Ka-band 
Ø Choose an integration time (e.g., 3 sec) 
 



Resource Catalog (RCT) 
 

Ø Go to “Lines” tab 
 



Resource Catalog (RCT) 
 

Ø  Insert or Import Source Position 
 



Resource Catalog (RCT) 
 

Ø Add Line 
 



Resource Catalog (RCT) 
•  HC3N (νo=36.39232 GHz). 
•  V (radio, LSR) = -26 km/s 
•  Minimum Range = 35 km/s 
•  Channel Separation = 2 km/s 
 

 
 



Resource Catalog (RCT) 
•  HC3N (νo=36.39232 GHz). 
•  V (radio, LSR) = -26 km/s 
•  Minimum Range = 35 km/s 
•  Channel Separation = 2 km/s 
 

 
 

•  SiS (νo=36.30963 GHz). 
 

 
 



Resource Catalog (RCT) 
•  HC3N (νo=36.39232 GHz). 
•  V (radio, LSR) = -26 km/s 
•  Minimum Range = 35 km/s 
•  Channel Separation = 2 km/s 
 

 
 

•  SiS (νo=36.30963 GHz). 
 

 
 



Resource Catalog (RCT) 

These are the two 1 GHz wide basebands of the 8 bit samplers. 
We need to overlap them with the lines. 



Resource Catalog (RCT) 
 

Ø Go to “Basebands” tab 



Resource Catalog (RCT) 

 

Ø Still under “Basebands” tab: 

Ø We will Doppler set the baseband A0/C0 on HC3N 
Ø We will Doppler set the baseband B0/D0 on SiS 
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Ø Go to “Line Placement” tab 

Ø Click on Generate for HC3N. 
Ø Choose A0/C0, Generate 
Ø Repeat for SiS. 
Ø Choose B0/D0, Generate. 
 

Resource Catalog (RCT) 



Resource Catalog (RCT) 
 

Ø Go to “Subbands” tab 

 



Resource Catalog (RCT) 
 

Ø Go to “Subbands” tab 

 



Resource Catalog (RCT) 
 

Ø Go to “Validation” tab to view the summary and see if 
there are any warning messages. 

 



Observation Preparation 



Observation Preparation 

•  If you don’t have “New Project” on the left menu: 
•  File à Create New à Test Project 

•  Click on Program Block 
•  Insert a name: TEST 
•  Acceptable array configuration:  drag the desired 

configuration 



Observation Preparation 



Observation Preparation 

•  Scheduling Block: Information tab. 
•  Name: TEST SB 
•  LST range (uncheck “no constraint”): 

–  LST target/phase_cal/ref_cal: 05:45à13:45  
–  LST BP_cal: 9:00à16:00 
–  LST Flux_cal: 08:30à18:30 (gap between 12:45 – 14:15) 

Assuming a 3 hr long SB: 
One possible LST start range: 08:30 à 09:45 
(if the flux cal is observed toward the end) 

•  Scheduling constraints: choose Ka band’s 



Observation Preparation: Scheduling Block 



Observation Preparation: Scheduling Block 



Observation Preparation 

•  Scheduling Block: Scans 
– Dummy scan for each correlator configuration 

•     The Ka-band configuration 
•     The C-band reference pointing configuration 

– Reference pointing scan on J1008+0730 
•  The above three scans should sum up to 10-12 min. 

–  Phase calibrator J0954+0743 
– Target-Phase cal loop 
– Repeat the last three steps 
– Ref. point. on BP cal, Ka-band scan on BP cal 
– Ref. point. on Flux cal, Ka-band scan on Flux cal 

Observation Preparation: Scheduling Block 



Observation Preparation: Scans 

– How to set a reference pointing scan. 



Reference Pointing Scan 
– Using the calibrator : J1008+0730. 
– Using C-band. 
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Reference Pointing Scan 
– Using the calibrator : J1008+0730. 
– Using C-band. 
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Reference Pointing Scan 
– Using the calibrator : J1008+0730. 
– Using C-band. 



Observation Preparation: Scans 

– How to set a regular scan using target source 
and resource. 
– 1st we need to add a new scan 



Target Source Scan 
– Using the target source: IRC+10216 
– Using the Ka-band resource we made. 
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– Using the target source: IRC+10216 
– Using the Ka-band resource we made. 

Target Source Scan 
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Target Source Scan 
– Using the target source: IRC+10216 
– Using the Ka-band resource we made. 



Observation Preparation 

•  You were provided with a file called OPT_demo.xml 
•  File à Import Project, Browse to locate the file and 

import (click once and wait for a few seconds). 
•  Expand its content 



Observation Preparation 



Observation Preparation 

•  SB: ‘Reports’ to view all you have done 

•  Check 
•  Instrument configuration summary 
•  Time on source summary 
•  Schedule summary. 
 



Observation Preparation 

•  SB: Reports to view all you have done. 

•  Change the ‘assumed schedule start’ at the top to assess 
whether all the scans in the SB are OK at all possible start 
times in the assumed LST range. 
 



Observation Preparation 

•  SB: Validation and Submission. 

 



Observation Preparation 

 

Logout of the OPT as soon as you are done! 
 

Wait for an email from the VLA 
operator notifying that the 

observations have been carried out! 
 


