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•  Exposure Time Calculator (ETC)

•  Astronomer's Proposal Tool (APT)

•  MSA Planning Tool (MPT)

•  Documentation

•  Data Analysis Tools



Exposure Time Calculator (ETC): 
 

"Pandeia"



Development Version Available Later This Summer!

1.  More functionality
•  model spatial and spectral directions            

simultaneously
•  set-up 2D "postage stamp scenes" and                     

assign spectra to each source in them 
•  uses realistic PSFs as a function of wavelength

2.  User Interface
•  web-based
•  "copy & modify" flow, sensible defaults given
•  workbooks

•  each has a set of calculations and scenes
•  saved and persist for logged-in users
•  can share with collaborators

JWST ETC: "Pandeia"



Specifying "Sources" and "Scenes"

Scene shown here

All your sources
listed here

template spectra
or read in your own

Spectra of checked 
sources shown here

All your scenes
listed here

redshift it

Scenes & Sources tab



Performing calculations with scenes

S/N map, 
detector image,  
and saturation 

image

All your calculations
listed here

Plot S/N for
multiple calculations,

S/N vs. time, etc

Calculations tab

Calculation inputs
specified here



http://www.stsci.edu/hst/proposing/apt

Astronomer's Proposal Tool  
 

(APT)



Astronomer's Proposal Tool (APT)

All JWST instruments listed here

Choose your NIRCam dither pattern

Specify number of groups and integrations

View specified dither 
pattern

in Aladdin



MPT: MSA* Planning Tool

Demos by Diane Karakla 

*Micro-shutter array on NIRSpec



The MSA Planning Tool (MPT) is part of APT

MPT is available now: http://www.stsci.edu/hst/proposing/apt
	
  



Active MSA Area

3.6ʼ

3.4ʼ

Mounting Frame

Detector Array

Fixed Slits 
and 

IFU Aperture

Direction of Dispersion

4 x 365 x 171 Shutters
9' square area

up to ~100 objects observable simultaneously

Micro-Shutter Array (MSA)

shutters are 0.2" x 0.46" 



MPT (MSA Planning Tool) takes into account:

1.   The MSA is a fixed grid
•  targets should not be placed behind 

bars

2.  Failed shutters
•  stuck open, stuck closed, shorted rows 

and columns

3.  Optical field distortion

4.  Detector gap 
•  part of your spectra might get lost here

5.  Spectra falling off of edge of detector

6.  Differential velocity aberration (DVA) 



Setting up MPT to Create Your Pointings

•  Upload a catalog of:

•  primary sources with or 
without weights

•  filler sources

•  Choose a slitlet shape

•  Choose a centering

•  Set-up your dithers

•  Set exposures 
•  number of groups & 

integrations

•  Set size of search grid



MPT Output
•  MPT finds optimal 

pointings by summing 
source weights for each 
possible pointing, and 
choosing the pointings 
with the highest sums

•  MPT visualizes each 
pointing as shown

location of all sources 
in their shutters

shutters superimposed
on image

sources 
(observed or 

not) shown on 
the MSA 
shutters



Data Analysis Tools



•  JWST data analysis will be in Python/Astropy
–  Basic capabilities familiar with users of IRAF, STSDAS, and IDL will be 

available (many already are) 

•  Visualization will be in Ginga & Glue

JWST Post-pipeline data-analysis tools



Astropy
•  Data formats, File I/O
•  Tables, (parameter files)
•  Units & quantities
•  Models, fitting, filtering, 
statistics
•  Coordinates, WCS, dates & 
times

Workflows
•  Jupyter (IPython) notebooks
•  Linked datasets (Glue)

	
  

Python libraries
•  Numpy, scipy, matplotlib
•  Sci-kits, Sympy, PANDAS….

Areas of current development



Visualization
•  SpecViz, MOSViz, CubeViz
•  Imexam, Ginga plugins

Photutils
•  Flexible, modular toolkit for 
detection, segmentation, 
measurement

Multi-frame Analysis
•  Simultaneous fits to multiple 
un-resampled images
•  Photometry, astrometry
•  Spectral modeling

Areas of current development



Visualization Tools

•  SpecViz

•  CubeViz

•  MOSViz

•  Glue image viewer 



MUSE	
  data	
  cube	
  of	
  the	
  
HDF-­‐S	
  (Bacon	
  et	
  al.	
  2015)	
  

CubeViz



MOSViz



Documentation: "JDox"



"JDox"
New JWST website will contain higher level mission 
information and JWST science content.

New documentation system motto:
"Every page is page one" (Mark Baker)

•  short articles
•  self-contained, one-level information
•  hyperlinked network 

Think Wikipedia (but it's not a Wiki)

Searchable with Google

Multiple conceptual spaces: 
•  background articles
•  planning cookbooks
•  science policy
•  engineering specs

First release of overview pages by end of summer, 
support for proposal planning in January.





JWST User Tools

•  Exposure Time Calculator 
(ETC)
–  Web-based
–  Development version by 

end of summer
–  flight version (ERS & GTO 

Cy1) at winter AAS

•  Astronomer's Proposal Tool  
(APT) & MSA Planning Tool (MPT)
–  downloadable now
–  ERS & GTO Cy1 versions by May 

2017

•  Documentation
–  Web-based
–  Overview pages by end of 

summer
–  Support for proposal planning by 

January

•  Data Analysis Tools
–  v0.1 releases on GitHub and in 

Astropy 
–  visualization tools in beta testing 
–  bit.do/jwst 


