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Why separate Target Visibility Tools? 

 APT assesses individual observation requests in detail, 
checking all constraints, links, and guide star availability 
(i.e. “schedulability”).   BUT… 

 It is a fair bit of effort to enter targets and provisional 
observations into APT just to run the Visit Planner function 
to check schedulability. 

 Examples where insight into target visibility is useful: 
 ToO: a supernova goes off; is it visible to JWST now, and how long 

can I monitor it before losing visibility?   
 Timing possibilities for NIRCam pre-imaging and NIRSpec MSA 

follow-up spectroscopy: What windows are available and how long 
are they? 

 Mosaic planning and/or coordinated parallels: “What position angles 
are available for my target?” 

 Many coronagraphy applications, or any other observation that 
involves the need for specific angles and/or angular offsets between 
observations. 
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Why separate Target Visibility Tools? 

 The target visibility tools are intended as “quick 
look” or “pre-planning” aids prior to performing 
detailed schedulability checks in APT. 
 They provide insight but do not assess the full range of 

constraints that APT does. 

 For a given target, the TVTs calculate available 
visibility windows AND the available position 
angles versus time for the various JWST 
instruments. 

 Both tools report back the ecliptic coordinates of the target, 
which is important for JWST visibility but not something most 
observers are used to paying attention to. 
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Total Visibility vs. Ecliptic Latitude 
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(Figure courtesy of Jane Rigby, NASA/GSFC, adapted.) 

(Two observing windows 
separated by ~6 months) 

(One long observing window >=6 months) 

(FLEXIBLE) (RESTRICTED) 

POSITION 
ANGLES 

(FLEXIBLE) 



Position Angle Restrictions 
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(Figure courtesy of Wayne Kinzel, STScI (adapted).) 

TIME AT 
GIVEN 

POSITION 
ANGLE 
(days) LIMITED 

POSITION 
ANGLE 

RANGES 

MORE FLEXIBLE 
POSITION ANGLE 

RANGES 



JWST Pointing Restrictions 
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JWST Target Visibility Tools 

 There are currently two tools available: 
 General Target Visibility Tool – a command-line 

tool that provides visibility windows and reference 
PAs for all four science instruments (plus FGS and 
observatory V3 axis) all in one go. 

 Coronagraphic Visibility Tool – a GUI-based 
tool that provides general visibility windows for 
NIRCam and MIRI plus additional coronagraphic 
instrument mode support. 
- Coronagraphs have instrumental structures that can 

obscure portions of the field of view, so careful planning 
is needed. 

- APT visualization doesn’t provide this level of detail. 
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Running the TVTs 

 These tools have been packaged as part of the standard STScI 
AstroConda (or MiniConda) environments.  When users have 
installed either of these, no separate download and install will be 
necessary. 
 Running a simple command for each of the tools will install within 

your AstroConda environment. 
 Tools can then be run as shown in the examples below. 

 Instructions, help files, examples are available on the JWST User 
Documentation site: 

https://jwst-docs.stsci.edu/ 

Look specifically for the articles on “JWST Target Visibility Tools”: 

https://jwst-docs.stsci.edu/display/JPP/JWST+Target+Visibility+Tools 

https://jwst-
docs.stsci.edu/display/JPP/JWST+General+Target+Visibility+Tool+He

lp 

https://jwst-
docs.stsci.edu/display/JPP/JWST+Coronagraphic+Visibility+Tool+Hel
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https://jwst-docs.stsci.edu/
https://jwst-docs.stsci.edu/display/JPP/JWST+Target+Visibility+Tools
https://jwst-docs.stsci.edu/display/JPP/JWST+General+Target+Visibility+Tool+Help
https://jwst-docs.stsci.edu/display/JPP/JWST+General+Target+Visibility+Tool+Help
https://jwst-docs.stsci.edu/display/JPP/JWST+General+Target+Visibility+Tool+Help
https://jwst-docs.stsci.edu/display/JPP/JWST+Coronagraphic+Visibility+Tool+Help
https://jwst-docs.stsci.edu/display/JPP/JWST+Coronagraphic+Visibility+Tool+Help
https://jwst-docs.stsci.edu/display/JPP/JWST+Coronagraphic+Visibility+Tool+Help


General Target Visibility Tool (GTVT) 

• This is a  flexible python-based command-line tool. 
• Simplest usage:  jwst_gtvt   RA   Dec  where RA and Dec can be 

given in (hh:mm:ss.s dd:mm:ss.s) or decimal degrees. 
• Various command-line flags can be added to send output to files 

instead of the screen, add a target name to plots, etc. 

• Default outputs include an ASCII text file of angles versus 
time and a six-panel plot (for each science instrument plus 
FGS and observatory V3PA). 

• By default, these show on your screen, with the plot in a separate 
interactive window. 
• Plot controls allow pan and zoom within each individual panel, 

as desired to see details. 
• Alternatively, the plot and/or the text can be sent to files instead. 

• This tool can be used for batch processing multiple targets 
by simply calling the command line tool multiple times and 
redirecting outputs to appropriately named output files. 
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GTVT Examples 
jwst_gtvt 325.678 43.586 --name "SS Cyg" 

(Runs and produces a plot on the screen for all six instruments that can be 
interacted with.  No save file produced.  Close plot window to exit program.) 

jwst_gtvt 325.678 43.586 --name "SS Cyg" --save_plot SSCyg_all.png 

(Just saves plot file, does not provide interactive plot.) 
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GTVT Examples, con’t. 
jwst_gtvt 325.678 43.586 --name "SS Cyg" --save_plot SSCyg_all.jpg --save_table 
SSCyg1.dat 

(Saves both outputs to the files specified; no interactive.)  Here is what the top of the 
Table looks like: 
          Target              ecliptic 

      RA            Dec      latitude  

      325.678  43.586    52.656 

Checked interval [2019-06-01, 2021-12-31] 

|           Window [days]                              |    Normal V3 PA [deg]    | 

   Start                End                    Duration    Start               End               RA                  Dec 

 2019-06-02      2019-12-21       201.93     244.06365      50.05444     325.67800      43.58600  

 2020-06-02      2020-12-20       201.00     243.55157      50.26286     325.67800      43.58600  

 2021-06-02      2021-12-21       202.00     243.75011      49.65785     325.67800      43.58600    

                               V3PA             NIRCam            NIRSpec         NIRISS                 MIRI                  FGS 

      Date           min     max       min     max        min    max      min     max       min      max       min    max 

2019-06-03   240.63 247.46   240.60 247.44    18.11  24.95   240.06 246.89   245.64 252.48   239.38 246.21 

2019-06-04   239.50 247.06   239.47 247.03    16.99  24.54   238.93 246.49   244.51 252.07   238.25 245.80 

2019-06-05   238.37 246.65   238.34 246.63    15.86  24.14   237.80 246.08   243.39 251.67   237.12 245.40 

…etc. 
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Ecliptic latitude reported in output file 



GTVT Examples, con’t 

If you choose, you can plot a single panel to screen or save to a file; 
it looks like this: 
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This is the default time range;  Of course, one could choose to restrict the plot to a narrower time range if desired.  
Or one can do a screen grab from an enlarged section of the interactive plot. 



Coronagraphic Visibility Tool (CVT) 

• This tool is written in python, but runs in a GUI 
window, with a control panel and two plot windows.   

• One can also install as an app and just click the app to start. 
• Or in Astroconda environment: 
 jwst-coronagraph-visibility-gui & 

• User enters an RA,Dec of the target (or can use a 
convenient name resolver to look up a given target 
automatically). 

• User selects instrument (NIRCam or MIRI) and the 
coronagraphic mask of interest, and selects 
“Update Plot” to perform the calculation. Results 
are displayed in the interactive plot frames. 
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CVT Example 
Simple example:  entered “SS Cyg” and did a search; coords added automatically.  Selected 
MIRI and Lyot coronagraph and hit “Update Plot.” 

• The fat blue line shows the visibility windows and MIRI aperture PA values over 1 year.  
The vertical thickness of the line shows the roll range available at any given time. 
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Note: Ecliptic coordinates reported here! 



Coronagraphic Visibility Tool (CVT), con’t. 

• As appropriate, the user can enter up to three 
“companions” to the target in the control panel.  
The positions of the companions as a function of 
time will be plotted in the right panel.   

• This allows the user to judge the positions of objects of 
interest relative to any obscurations in a particular 
coronagraph FOV. 

• For a known disk, enter two diametrically opposed 
companions at the PA of the disk to indicate the position of the 
disk in the FOV. 

• Plot controls for panning and zooming in the plots are also 
available for inspections of details (if desired). 

• Clicking on a track in the right panel highlights the 
corresponding point in the left panel, and vice versa. 
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CVT Example, con’t. 
Adding a companion, at astronomical PA=100o and 5.1” away. Update Plot. 
• The red track at right is the track of the companion over the visibility period. 

• Click on the position where the track crosses the Lyot support to show the corresponding 
time in the left plot.  One would want to avoid this time in scheduling. 
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CVT Example, con’t. 
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ZOOM control 

Here both panels have been enlarged to show the details. 



Impacts for Background-limited Observations 
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Zodiacal light is the most variable 
component of the background and 
dominates below about 10 µm. 
 
For background-limited observations, 
scheduling at low backgrounds is an 
additional constraint that can impact 
observing windows. 

(Figures courtesy of Jane Rigby, NASA/GSFC) 

Low Bkgd 

Full Visibility 



Switching Gears to APT… 
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The JWST Version of APT 
 The Astronomer's Proposal Tool (APT) allows users 

to construct, validate, and submit proposals for both 
HST and now JWST.   

 There are a number of general characteristics of APT 
functionality that are shared between the two 
branches of the tool and will be familiar to HST 
users. 
 Look and feel of the GUI interface; entry of investigators 

and targets; use of Aladin for visualization, etc. 

 However, there are a number of differences between 
the two missions that force APT to treat them 
differently. 
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APT Top Tool Bar choices for JWST 



APT Look & Feel 
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Get it here: http://apt.stsci.edu/  
Help Desk: jwsthelp.stsci.edu 

 

Top Tool Bar 

Tree Editor 

Active GUI Window 

(In addition, your top Desktop APT menu includes important functionality.) 

http://apt.stsci.edu/
http://apt.stsci.edu/
http://apt.stsci.edu/
mailto:jwsthelp@stsci.edu
mailto:jwsthelp@stsci.edu


JWST APT– What’s Different and Why 

 The JWST Project has adopted a single-stream 
approach to proposing 
 Most proposals are expected to come in ready for 

scheduling, to speed the post-acceptance process. 
 To do so, most programs must be checked for 

schedulability prior to initial submission.  (APT Visit 
Planner and diagnostics) 

 There will be exceptions to this general rule for certain 
cases. 
- Target of Opportunity proposals 
- NIRSpec MSA proposals requiring NIRCam pre-imaging 
- (Possibly others, TBD by the Science Mission Office) 
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JWST APT– What’s Different and Why II 

 JWST Scheduling will be driven by time needed, not 
by “integral orbital viewing periods” 
 Orbits are the natural unit for HST, but not JWST. 

- Users spend a lot of time optimizing the use of HST orbits. 
 JWST scheduling will be “event-driven”. Users just request the 

time needed for their science observations. 
- APT is used to validate schedulability. 
- APT calculates science time and total time (including 

overheads) for each observation, and shows a roll-up on the 
proposal cover page. 

- User runs Smart Accounting on entire proposal prior to 
submission to update (minimize) the overhead calculation. 

 In reality, observations from a given proposal will be interleaved 
into an efficient, integrated timeline with events and activities 
from other proposals. 
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JWST APT– What’s Different and Why III 

 JWST proposers will enter “observations” in APT. 
 Observation Template approach 

-  Once an instrument and observing mode (or template) are 
selected, only the specific parameters needed or allowed for that 
mode are presented to the user in the Active GUI window. 

- Intent is to make it straightforward for users to specify complete 
observations in the initial submission. 

 APT handles much of the book keeping in the background. 
 “Visits” are the basic scheduling units used by the planning system. 
 APT determines whether an observation requires multiple “visits” and 

does the visit breaking. 
 APT calculates the overheads; little “optimization” by the user is 

needed. 

 The Smart Accounting tool is run within APT after the full 
proposal is defined to remove unnecessary overheads. 
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JWST APT– What’s Different and Why IV 

 Much of the “heavy lifting” is done in the APT Visit Planner 

 Schedulability of a proposed observations depends on several 
things: 
 Visibility to the observatory 
 Guide Star availability as a function of time. 
 Any Special Requirements levied on the observation (including 

links to other observations). 

 The Visit Planner for JWST checks all of these aspects prior 
to submission. 
 Diagnostic information for observations that are deemed 

unschedulable is available from within the Visit Planner. 
 Two kinds of feedback: errors and warnings 
 It is expected that all errors determined by APT will be resolved by 

the user prior to submission.  Warnings do not prevent submission. 

25 
 



APT/ETC Interactions 

 The JWST Exposure Time Calculator is the primary tool users will 
need for getting exposure specifications needed in APT. 

 However, ETC Workbook information does not get transferred to 
APT automatically. 

 After experimenting with the ETC, relevant target exposure 
specifications need to be transferred manually to the desired APT 
Observation Templates. 
 Future plans are to partially automate this process, but it is manual 

at least through Cycle 1. 

 Careful book keeping on the part of the proposer will be needed! 
 Suggest using Comment blocks within APT to help document. 

 Preliminary planning in APT prior to finalizing ETC calculations 
will help avoid frustration. 
 Ex: ETC calculates at the “exposure” level; if your APT observation 

includes dithering, use total number of exposures expected in ETC. 
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Cy 1 Allowed Coordinated Parallel Modes 
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Other JWST APT Details of Interest 

 Visualization of proposed observations is available through 
the Aladin interface (as with HST). 

 Target Confirmation Charts can be inspected and/or saved. 

 After attaching PDF of “science” proposal (on Proposal 
Information page), submission is via APT Top Menu bar. 
 A PDF of entire proposal can be viewed and/or saved. 

 Duplicating of targets, observations, or folders is possible 
(and handy!). 

 Bulk ingest of target lists is possible. 

 Getting Help in APT 
 “What’s New” help button and context-sensitive help. 
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Things Easier to Demo than Describe 

 Opening a new JWST proposal 

 Visit Planner – Access to diagnostic plots and info 
 Right-clicks at the Observation and the Visit-level 

 Use of Top Desktop Menu 
 Getting to the Smart Accounting tool 
 Accessing diagnostic “reports” 

 Dealing with “problem” mosaics 
 Removing one or more tiles 

 Adding Coordinated Parallels 

      

     (Short APT 25.1--beta Demo) 
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Questions? 

30 
 

Get it here: http://apt.stsci.edu/  
Help Desk: jwsthelp.stsci.edu 

 
 

April 2017 at NASA/GSFC 

http://apt.stsci.edu/
http://apt.stsci.edu/
http://apt.stsci.edu/
mailto:jwsthelp@stsci.edu
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