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Acknowledgements 

A lot of material used in this presentation is 
coming from from STScI’s JWST web sites 
(main resources for getting information): 
 
 
 
 

https://jwst-docs.stsci.edu/display/JPP/JWST+Target+Visibility+Tools (documentation tools) 
https://jwst-docs.stsci.edu/display/JPP/Specifying+JWST+Position+Angles%2C+Ranges%2C+and+Offsets 

(definitions) 

 
 
 
 
 

I have also extracted a lot of information from the presentation “The JWST 
Target Visibility Tools and the JWST Astronomer’s Proposal Tool” given by  
Bill Blair (JHU/STScI) at the latest Proposal Planning Workshop organized 
by STScI: https://webcast.stsci.edu/webcast/detail.xhtml?talkid=5616&parent=1 
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JWST’s orbit 

L2 “halo” orbit, keeping the Sun, 
the Earth and the Moon on the 
same side of the sunshield. 
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JWST’s field of regard 
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JWST’s field of regard 

How mobile is the 
telescope given that it 
needs to remain 
constantly in the 
shade? 
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JWST’s field of regard 

~39% of full sky observable at 
any time. 
100% sky coverage over 6 
months. 
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JWST’s visibility constraints 

Two visibility 
windows per year 
separated by 6 

months 
Single, longer 

visibility window 

Small regions visible all 
year long (CVZ), around 

the ecliptic poles 

3 different categories: 
•  Always visible. 

•  Single, long visibility 
window. 
•  Two ~50-day visibility 
windows per year. 

Main driver: ecliptic latitude 
of the object. 
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It is important to understand that 
the visibility constraints go hand-
in-hand with some orientation 
constraints. 
 

JWST’s visibility and orientation constraints 
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JWST’s visibility and orientation constraints 

Case #1: CVZ 
•  A l w a y s v i s i b l e b u t t h e 
orientation changes constantly 
(fixing the orientation is equivalent 
to fixing when to observe). 
•  Can only use the roll (+/- 5 
degrees) to keep the orientation 
constant and this corresponds to a 
little bit more than 10 days (i.e. a 
given orientation is only available 
for ~10 days). 
•  All orientations possible. 
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Case #2: single visibility window 
•  Relat ively s imi lar to CVZ, 
constraining the orientation is 
equivalent to constraining the 
scheduling. 
•  A given orientation is available 
for a limited time. 
•  Limited range of orientations 
available. 
 

JWST’s visibility and orientation constraints 
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JWST’s visibility constraints 

Case #3: 2 visibility periods (low 
ecliptic angle) 
•  Very little choice of orientation. 
•  Can keep a given angle for a 
long time… 
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Definitions 

V3PA = reference PA for 
the observatory 
= position angle (PA) of 
the V3 axis eastward 
relative to ecliptic north 
pole when projected onto 
the sky 
= the angle we have been 
discussing so far… 
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Definitions 
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Definitions 

Each instrument has its 
own reference axis. 
N I R S p e c h a s a v e r y 
different one. 
APA = reference PA for 
a given instrument 
= what an observer wants 
to know when preparing an 
observation with a given 
instrument. 
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JWST’s general target visibility tool 

Allows to compute the visibility periods for an object together with the 
V3PA and APA angles. 
•  Simple command-line Python script distributed by STScI (see documentation site 

for instructions on how to install it). 
•  Basic input: RA and DEC of the target. 
Returns tabulated data (visibility and angles as a function of time) as well 
as basic plots. 
 
Documentation: 
https://jwst-docs.stsci.edu/display/JPP/JWST+General+Target+Visibility+Tool+Help 
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JWST’s general target visibility tool 
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JWST’s general target visibility tool 
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JWST’s coronagraphy visibility tool 

A more sophisticated tool responding to the more complex 
needs of coronagraphy. 
•  Tool with a GUI distributed by STScI (see documentation site for 

instructions on how to install it). 
•  Basic input: RA and DEC of the target. 
Allows to specify the target & companion(s) coordinates and 
configurations as well as the instrumental configuration. 
In returns, shows the visibility information and the position / 
orientations with respect to the coronagraph. 
Documentation: 
https://jwst-docs.stsci.edu/display/JPP/JWST+Coronagraphic+Visibility+Tool+Help 
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JWST’s coronagraphy visibility tool 

Basic visibility 
information (no 
companion 
specified) 
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JWST’s coronagraphy visibility tool 

Now with 
companions and 
with the 
projection of the 
occulting 
element 
(NIRCam wedge 
bar) allowing to 
see if the 
companions are 
vignetted or not. 
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Questions and answers 

Thanks for your attention. 
 

Any question? 
 
 


