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Proposal Planning Tools
• Astronomer’s proposal tool (APT)

• APT 25.4 due for release with GO-1 CfP
• Visibility tools

• General Target Visibility Tool (GTVT)
• Coronagraphic Visibility Tool (CVT)

• Exposure time calculator (ETC)
• Pandeia, beta version released summer 2016
• Version 1.0 release at the winter 2017 AAS
• Now version 1.2

• JWST Background Tools
• Access to full JWST backgrounds model - to be released

• Data simulator 
• STIPS imaging modes - to be released 

• User documentation (JDOX, see LaMassa talk) 
• Wikipedia-style integrated web documentation

• New JWST help desk
• Modern web portal integrated with JDOX. Includes 

knowledge base (quick articles based on responses to help 
calls)

JWST ETCAPT

JDOX Help Desk
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Supported in APT 25
•All science observing modes
•NIRSpec Multi-Object Spectroscopy Planner
•Coordinated parallel observations:
•NIRCam + MIRI Imaging
•NIRCam Imaging + NIRISS WFSS
•MIRI Imaging + NIRISS WFSS
•NIRCam + NIRISS Imaging

APT 25.2.3 latest release - http://apt.stsci.edu

APT 25.0
•DD-ERS Notice of Intent/GTO target selection
• January 26, 2017

APT 25.1
•GTO proposals
•NIRSpec MSA + NIRCam imaging coord. parallels
• June 1, 2017

APT 25.2.X
•Used for DD-ERS proposals
• June 1, 2017

APT 25.4
•GO Cycle 1 proposals
•November, 2017

ASTRONOMERS PROPOSAL TOOL (APT)
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Use one of the demonstration proposals

• Start	with	a	new	proposal:

Where to find JWST 

JWST IN APT: FAMILIAR TO USERS OF HST APT
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Exposure+Dither 
information

Template+Target 
Choice

Observation 
structure

ASTRONOMER’S PROPOSAL TOOL (APT)
CREATE YOUR JWST OBSERVATIONS
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JWST SCHEDULABILITY WITH APT 

Explore target visibility

And guide star availability



APT FEATURES
Parallel modes Overhead model (see Valenti talk)

Interface with 
Aladin



JWST TARGET VISIBILITY TOOLS

General Target Visibility Tool

•Python module

•Installable from github or pip

•Displays visibility and position angles as a function 
of time for all instruments

Coronagraphic Visibility Tool

•Also python module, but offers a GUI

•Installable from github or pip

•Helps plan where faint companions will be visible 
on coronagraph fields of view.
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Current version 1.2

jwst.etc.stsci.edu

for DD-ERS/GTO/GO Cycle 1

Planned update releases (next one in November to support GO1) 

JWST EXPOSURE TIME CALCULATOR
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ETC HISTORY

• Originally, it was envisioned that the JWST 
ETC would be similar to the HST ETC.

• It became clear that using the HST ETC as a 
basic design was not viable.

• Works ok for imaging, but not for most of the 
advanced JWST modes, JWST detector 
noise and to support modern user 
interaction and collaborations

• Something more modern/complex was 
needed. This was ~2012.

• Imaging
• NIRCam SW+LW
• NIRISS 
• MIRI
• NIRSpec TA (through MSA mesh)

• Slit spectroscopy
• NIRSpec FS
• MIRI LRS

• IFU spectroscopy
• NIRSpec IFU
• MIRI MRS

• Multi-object spectroscopy
• NIRSpec MSA

• Slitless spectroscopy
• NIRISS WFSS
• NIRISS SOSS
• MIRI LRS

• Coronagraphy
• NIRCam spots + wedges
• MIRI Lyot
• MIRI FQPMs

• Sparse Aperture Masking Interferometry
• NIRISS AMI
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ETC engine
Python library

JWST reference 
database

Separate from other 
JWST reference data

Throughputs
noise properties

PSFs

Web application 
@ 

jwst.etc.stsci.edu

User interface relevant 
for most users of the 

ETC
Collaborative 
functionality

JWST 
Background 

Model

Currently only available 
through the web 

application

THE PANDEIA SYSTEM



12

Workbooks: Organize and save your 
ETC calculations

Build your own sources and scenes 
library

Analyze and compare different 
instruments and modes

Share your work with your team

APPLICATION: A COLLABORATIVE WORK ENVIRONMENT
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JWST code project called “Pandeia”

Under the hood: 3D sensitivity engine

Includes advanced PSFs, correlated noise other 
detector effects, effects of background 
subtraction and extraction.

Pointing+time dependent JWST background 
model.

100% data driven

Pontoppidan, Pickering, et al. 2016, SPIE

ETC ENGINE
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Python module

More functionality than available in the 
web application

Advanced scripting

pip install pandeia.engine

http://ssb.stsci.edu/pandeia/engine/1.0/

examples at 
https://github.com/spacetelescope/JWS
TUserTraining2016

ETC ENGINE ALSO AVAILABLE

Fun fact: The engine is a compact, general code, currently only 
~12,500 lines, excluding standard libraries.

https://github.com/spacetelescope/JWSTUserTraining2016
https://github.com/spacetelescope/JWSTUserTraining2016
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Zodiacal and Galactic backgrounds

• JWST uses a dynamic  “background model generator” (BMG).

• Zodi+ISM heritage from Spitzer’s operational system (IPAC).

• Data are from COBE/DIRBE.

• ISM “cirrus” uses fixed spectrum, including PAHs.  Intensity set by 
Schlegel et al. extinction maps, which were fits to IRAS + DIRBE/COBE 
data.

• Wainscoat et al.1998 star counts model.

• The Zodi and Galactic emission is calculated for a given RA & DEC,
in one of 2 ways:

1. for a given RA, DEC, date:  “Dated background”

2. as a percentile of the backgrounds for those coordinates, over the 
visibility.  “Dateless background”

• Fun fact: Benchmark sensitivities computed for (J2000, 17:26:44 -
73:19:56) on June 19, 2019. 

• Fun fact: If using the ETC engine “stand-alone”, you should still use the 
web app to create a background. 

Zodiacal

ISM

Stars

A. Noriega-Crespo
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WEBBPSF AND PSF LIBRARY
•Uses WebbPSF to calculate 
theoretical point spread functions, 
including realistic wavefront errors. 
(M. Perrin, 
https://pythonhosted.org/webbpsf/).

•Almost 3000 individual 
monochromatic PSFs.

•Subsampled by integer factor of 
pixel size.

•Fun fact: The observed PSF 
depends on the color of the 
astronomical source.

NIRCam SW imaging PSFs
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Fun fact: You can download all the ETC 
inputs/outputs in a convenient format from 

the downloads tab
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NIRCam  F250M/F335M/F460M

MIRI F560W/F770W/F1000W
Fun fact: You can also use the ETC python module to 

script complex, large scenes

USING THE ETC: IMAGING

Red bulge with star-forming knots at z=0.5 
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MIRI F560W/F770W/F1000W

Fun fact 1: In spectroscopic modes 
extraction apertures are one wavelength 
pixel wide.

USING THE ETC: SPECTROSCOPIC MODES
MIRI LRS

NIRSpec MSA

Fun fact 2: You can upload your own 
spectra, and add lines. 



THE JWST BACKGROUNDS TOOL
•Python module, to be released, based on script by J. Rigby, GSFC

•Installable from github or pip

•Displays background intensities as a function of position and time
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Authenticate to gain access to all features

JWST HELP DESK
LIVE NOW: JWSTHELP.STSCI.EDU
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• Supports custom workflows and submission forms (cards) for 
different teams.

• Handles proprietary help desk calls
• Modern backend with user-friendly tracking and search functionality
• Search integration with JDOX
• Modern user web portal (jwsthelp.stsci.edu) with 3 support “pillars”

• Knowledge base (STScI —> user)
• Submission of help desk questions/requests (user —> STScI)
• User forum (user <—> user)

JWST HELP DESK FEATURES

Search of knowledge 
base and JDox
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KNOWLEDGE BASE: FAQS INTO SHORT, SEARCHABLE ARTICLES



GETTING READY FOR CYCLE 1

•Proposal planning system successfully 
handled 106 submitted DD-ERS 
proposals.

•Peak ETC load of ~7000 calculations per 
day before ERS deadline.

•100+ help desk calls in week before ERS.

•Extensive work to improve the system 
continues.


