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Observational Considerations
• The VLA 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 density scale calibrator?
– Can certain calibrations be combined with fewer calibrator 

sources?

3

Observational Considerations
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Flow diagram
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Example project tree
• Project  has Program Blocks 

(PB)
• PB has Scheduling Blocks (SB)
– observing run script
– Sequence of scans and/or 

(loops of) loops of scans, 
including setup 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,  samplers,  correlator

– Calibrations to perform
• Extra sources/resources? (e.g. pointing)
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How to start the OPT
• You were asked to register at 

https://my.nrao.edu
• For this event, login to one of these two servers:

https://opt-extra-1.aoc.nrao.edu/opt
https://opt-extra-2.aoc.nrao.edu/opt

– These are special versions of the OPT for the CDE.
– Do not use these links to prepare & submit VLA observations.
– The screenshots do not reflect pulsar tabs which were 

recently added into the OPT/RCT/SCT. 
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https://my.nrao.edu/
https://opt-extra/
https://opt-extra-1.aoc.nrao.edu/opt
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Layout of the OPT
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What are we observing?

• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• Array Configuration:  B
• Receiver: C-band (4 - 8 GHz)
• Targeting the 6.7 GHz methanol maser (no=6668.518 

MHz) + continuum including linear polarization.
• 3 hr long scheduling block
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What are we observing?
• V (radio, LSR): centered near 6 km/s
• DV ~ 9 km/s (range for the lines)
• δV ~ 0.04 km/s (~0.9 kHz)

Comp V
Km/s

FWHM
Km/s

1 1.45 0.34

2 1.64 0.33

3 3.10 0.32

4 3.44 0.57

5 4.17 0.23

6 9.60 0.28

Pandian 2007
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25

Ø In the OPT: click on Sources (in navigation bar)
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Source Catalog (SCT)
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25

File          Edit          Help1
2 3

Ø File à Create New à Catalog
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Source Catalog (SCT)

Ø Enter name of catalog in the Name field
Ø Press Tab key or Return 
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Source Catalog (SCT)

Ø Click on the catalog CD-OPT so that it is highlighted in gray (if it is not 
already), and go to File à Create New à Source

2
3

4

1
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Source Catalog (SCT)
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Ø Populate Name, R.A., and Dec. fields
• Can have the numbers either colon or space separated. Will be re-

formatted by the tool.

Target source:  45.57-0.12

RA (J2000): 19:15:13.2
DEC (J2000)= +11:10:25

Source Catalog (SCT)
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Source Catalog (SCT)

Ø Target’s LST range: Click on the Images tab.
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LST target: 13:34à 00:57  (10 degrees or higher in elevation)

Source Catalog (SCT)
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57  (10 degrees or higher in elevation)

Ø What calibrators are needed?
ØComplex Gain calibrator
ØFlux Density Scale calibrator
ØBandpass calibrator
ØPolarization Angle calibrator
ØPolarization Leakage calibrator (D-terms)

Note:  A given calibrator may serve more than one purpose
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Ø Finding a complex gain calibrator: Click the catalog name CD-OPT on the side 
menu, then click on the sky map icon

Source Catalog (SCT)

1
2
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Objective: Finding a nearby complex gain calibrator.
Hover over a source to see information
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A good complex gain calibrator for this frequency band would be J1922+1530
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57
• CGC: J1922+1530

• Next, find a flux density scale calibrator



27 June 13-14, 2019 – UMBC CDE

Ø Finding a flux density scale calibrator: Click on the + of the VLA catalog 
on the left, then click on VLA Flux Cal

Source Catalog (SCT)

1

2
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In the list view of the ‘VLA Flux Cal’ table, hover on DETAILS to get information on the source.
Flux density for 3C286 is ~6 Jy at 6.7 GHz.

Source Catalog (SCT)
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3C286 > 10° 06:55 à 20:07

Source Catalog (SCT)
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57
• CGC: J1922+1530
• FDSC: 3C286 LST range 06:55 à 20:07

• Next, bandpass calibrator
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Ø Finding a bandpass calibrator
Need a strong source. Can we use 3C286?
• Strongest line is ~0.4 Jy
• Scal√tcal > Sobj√tobj

• Total session 3hr, assume
on-target will be about 2hr
• Sobj√tobj ~ 0.6
• If time on 3C286 is 5minà

Scal√tcal ~1.7

3C286 can also serve as the bandpass calibrator

Source Catalog (SCT)
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57
• CGC: J1922+1530
• FDSC: 3C286, LST range 06:55 à 20:07
• BPC: 3C286

Ø Finding Polarization Angle Calibrator:
http://go.nrao.edu/vla-pol (VLA OSS)

or
http://go.nrao.edu/vla-obs (VLA Obs. Guide)

And go to the Polarimetry subsection

http://go.nrao.edu/vla-pol
http://go.nrao.edu/vla-obs
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3C286 can also serve as the polarization angle calibrator
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57
• CGC: J1922+1530
• FDSC: 3C286, LST range 06:55 à 20:07
• BPC: 3C286
• PAG: 3C286
Ø Finding Polarization Leakage Calibrator:

http://go.nrao.edu/vla-pol (VLA OSS)
or

http://go.nrao.edu/vla-obs (VLA Obs. Guide)
And go to the Polarimetry subsection

http://go.nrao.edu/vla-pol
http://go.nrao.edu/vla-obs
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Polarization Leakage Calibration

Two common approaches to determine the leakage terms:
• either observe one or more strong calibrators (> 1 Jy) 

over a wide range (e.g., > 60 degrees) in parallactic angle 
and through multiple scans, or

• observe a strong unpolarized (typically < 1% polarized) 
calibrator source through at least one scan
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J1407+2827 can serve as the polarization leakage calibrator

Polarization Leakage Calibration
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57
• CGC: J1922+1530
• FDSC: 3C286, LST range 06:55 à 20:07
• BPC: 3C286
• PAG: 3C286
• PLC: J1407+2827 (OQ208), LST range  ????

Ø Locate this calibrator in the VLA catalog and find 
its LST range
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Source Catalog (SCT)
• Target source:  The 6.7 GHz methanol maser site 45.57-0.12
• RA (J2000): 19:15:13.2,  DEC (J2000)= +11:10:25
• LST target: 13:34à 00:57
• CGC: J1922+1530 (LST range same as target)
• FDSC: 3C286, LST range of 06:55 à 20:07
• BPC: 3C286
• PAG: 3C286
• PLC: J1407+2827 (OQ208), LST range of 07:38 à 20:36
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Resource Catalog (RCT)
• C-band targeting 6.7 GHz methanol maser (no=6668.518 

MHz) + full band continuum for total intensity and linear 
polarization.
• Will use a mix 3-bit & 8-bit mode
• 3-bit for the continuum and linear polarization
• 8-bit for the spectral line

• V (radio, LSR): centered near 6 km/s
• DV ~ 9 km/s (range for the lines)
• δV ~ 0.04 km/s (~0.9 kHz)
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Resource Catalog (RCT)

Ø In the OPT: click on Instrument Configurations (in navigation bar)
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Resource Catalog (RCT)
Ø File à Create New à Catalog

1
2 3
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Dr. Galactico Armenian

Resource Catalog (RCT)

Ø Name catalog (e.g., CD-OPT)
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Ø File à Create New à 3-bit Instrument Configuration

Resource Catalog (RCT)

1
2

3
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Resource Catalog (RCT)
Ø File à Create New à 3-bit Instrument Configuration

1. Select Observing Band: C

2. Select Array Configuration: B /CnB

3. Select Polarization: Full
4. Click on Generate to create resource
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Resource Catalog (RCT)
Ø Under Basics tab

1. Change the name as desired; 2. confirm the Correlator 
Integration Time.

1

2
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The setup by default is made for the 3-bit part (per our selection). 
Next is to introduce the 8-bit baseband for the line.

Ø Under Basebands tab
Resource Catalog (RCT)
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Resource Catalog (RCT)

From the Sampler Input Mode drop-down menu select:
Two 2-GHz 3-bit samplers and a single 1-GHz 8-bit sampler
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Resource Catalog (RCT)

A1/C1 A2/C2B0/D0
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Resource Catalog (RCT)
Ø Go to Lines tab
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Resource Catalog (RCT)
Ø Type in RA & Dec. or use Import Source Position

Enter RA & Dec

Click on button

1. Select Source Catalog

2. Select source

3. Click on Select to fill field
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Resource Catalog (RCT)
Ø Click on button Add Line
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Resource Catalog (RCT)
• CH3OH 6.7 GHz (no=6668.518 MHz).
• V (radio, LSR) = centered near 6 km/s 
• DV ~ 9 km/s (range for the lines) à Minimum Range = 40 km/s
• δV ~ 0.04 km/s (~0.9 kHz) à Channel Separation = 0.04 km/s

Name line
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We need to overlap the 1 GHz wide baseband (B0/D0) from the 
8 bit samplers with the line L1.

Resource Catalog (RCT)

B0/D0
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Ø Go to Basebands tab

Resource Catalog (RCT)
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Ø Still under Basebands tab:
• We will Doppler set the baseband B0/D0 on the line (1 & 2)
• Set the Center Frequency of B0/D0 to (6.669GHz + 0.064GHz) 

=  6.733GHz (3)

Resource Catalog (RCT)

1 2

3
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Ø Go to Line Placement tab, click on Generate button (1)

Ø Select B0/D0, click on Generate
button in pop-up box (2 & 3)

Resource Catalog (RCT)

1

2

3
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Ø Go to Subbands tab, defaults to first subband (A1/C1)

Resource Catalog (RCT)
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Ø In Subbands tab check A2/C2

Resource Catalog (RCT)
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Ø In Subbands tab find spectral line in B0/D0 (yellow box)

Resource Catalog (RCT)
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Ø In Subbands tab make sure that Snap to Grid and Fix to Baseband 
are not checked for spectral line resource (and do not check 
them; it is an irreversible process)

Resource Catalog (RCT)

Ø Hover over them for the explanations.
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Ø In Subbands tab select Add Subband to add subband(s) in order 
to make calibration easier (especially for delay calibration)

Resource Catalog (RCT)
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Ø In Subbands tab click on Add Subband to add a 128 MHz 
subbnd. Need to move in frequency to overlap with the line 
subband. This is done by adjusting the Center Frequency.

Resource Catalog (RCT)
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Resource Catalog (RCT)
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Resource Catalog (RCT)
Ø Go to Validation tab to view the summary and see if there are 

any warning messages.
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Resource Catalog (RCT)
In the Validation tab see all the subbands (a small section of the 
long table is shown below) 

WIDAR’s baseline board pair usage
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Observation Preparation

Ø In the OPT: click on Observation Preparation (in navigation bar)



67 June 13-14, 2019 – UMBC CDE

Observation Preparation
If you don’t have New Project one can be created from the menu:
Ø File à Create New à Project

1
2 3
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Observation Preparation
• Alternatively, click on Program Block icon
• Insert CD-OPT into the Name field (1)
• Acceptable configuration: drag the desired configuration of 

B (2)
This is only needed for test projects

PB

1

2
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Observation Preparation: SB

• At Scheduling Block level click on the Information 
tab.

• Give the SB a name such as TEST SB
• Schedule Type: leave as Dynamic
• LST range:

– LST target/CGC (J1922+1530): 13:34 à
00:57

– LST FDSC/BPC/PAC (3C286): 06:55 à 20:07
– LST PLC (J1407+2827): 07:38 à20:36

Assuming a 3 hr long SB:
Possible LST start range: 14:30 à 19:00
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Observation Preparation: SB
Scroll down on the same page for the scheduling constraints
Select 4.0GHz – 8.0GHz (C) constraints
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• Scheduling Block: Scans
• Need to account for ~10.5 min for initial slew (can include the setup 

scans)
• A dummy scan using a different band (3min)
• Attenuator setup scan (1min)
• Requantizer gain setup scan (0.5min)
• CGC (~6min) [to ensure at least 1min of on-source data]

• Target-CGC loop 
• FDSC/BPC/PAC scan(s): 3x3min (including slew)
• PLC scan: 2x3min (including slew)
• CGC (~5min) [to ensure at least 1min of on-source data]
• Target-CGC loop

Observation Preparation: SB
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Observation Preparation: Scans
How to set a regular scan using the target source and resource.
1st we need to add a new scan: either use the little icon at the top of 
the tree structure or from menu File à Create New à Scan à In
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Observation Preparation:
Target Source Scan

Using the target source 45.57-0.12 and the C-band resource we 
made, the following information will be adjusted
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Using the target source 45.57-0.12

Observation Preparation:
Target Source Scan

3

5

4

2

1
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Using the C-band resource we made

Observation Preparation:
Target Source Scan

1

2

3

4
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– Setup intent needs to be marked explicitly
– Calibrator intents are important for pipeline processing
– Click on More >>> to reveal more intents, Less <<< to hide

Observation Preparation:
Scan Intents
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Observation Preparation
• You were provided with a file called OPT_demo.xml
Ø File à Import Project 1

2
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Observation Preparation
• Browse to locate the file and import (click once and wait 

for a few seconds).

1

2

3

4
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Observation Preparation
• Select the Project and click on the       icon to open it up

1

2

+

03:00:00
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Observation Preparation

Click on Reports tab to view all you have done
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Observation Preparation
• Check in the Reports tab the following:
• Instrument configuration summary
• Time on source summary
• Schedule summary
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Observation Preparation
• 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. Click on Update to 
implement the LST change.
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Observation Preparation
• Check if the narrow subband for the line is set up correctly. 

Click on Show All Subbands then check the frequency of 
your line source. Use Dopset (URL below) to check.

http://www.vla.nrao.edu/astro/guides/dopset/
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Observation Preparation
• Validation and Submission. Click on the Validation and 

Submission tab, click on Validate and if no errors reported, 
click on Submit

1

2
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Observation Preparation

Before Submitting a Scheduling Block

Visit go.nrao.edu/vla-obs

Review the information found in the Presubmission Checklists
• Instrument Validation
• SB Validation

http://go.nrao.edu/vla-obs
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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!
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www.nrao.edu
science.nrao.edu
public.nrao.edu

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


