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#JWST&

James&Webb&Space&Telescope&



On&schedule&for&launch&in&October,&2018&

•  5&year&design&lifeAme&

–  Nothing&precludes&10&years&



The&Observatory&



Mirror&Revealed&

Lead&project&scienAst&John&Mather&admires&all&18&segments&of&the&6.5m&mirror&



Orbit&

•  Orbit&is&around&the&2nd&
Lagrange&point&(L2)&

•  About&1.5&million&km&

from&earth&



Field&of&Regard&

•  ~40%&of&the&sky&at&
any&one&Ame&

•  Every&point&on&the&sky&
is&visible&for&at&least&

100&days&per&year.&
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End of the dark ages: 
First light and 

reionization 

Assembly of galaxies 

Birth of stars and 
protoplanetary 

systems 

Planetary systems and 
the origin of life 



Instrument&Suite&

NIRCam&(NearTIR&Camera)&

NIRISS&(NearTIR&Imager&and&

Slitless&Spectrograph)&

NIRSpec&(NearTIR&Spectrograph)&

MIRI&(MidTIR&Instrument)&



Field&of&View&



Mode Instrument
Wavelength

(micron)
Pixel Scale 
(arcsec)

Field of View

Imaging

NIRCam
0.6-2.3 0.032 2.2x4.4’
2.4-5.0 0.065 2.2x4.4’

NIRISS 0.9-5.0 0.065 2.2x2.2’
MIRI 5.0-28 0.11 1.2x1.9’

Coronagraphy

NIRCam
0.6-2.3 0.032 20x20”
2.4-5.0 0.065 20x20”

MIRI

10.65 0.11 4Q:  24x24“
11.4 0.11 4Q:  24x24”
15.5 0.11 4Q:  24x24”
23 0.11 Lyot:  30x30”

Aperture Mask 
Interferometry

NIRISS 3.8-4.8 0.065 2.2x2.2’

Imaging&Modes&



Spectroscopic&Modes&

Mode Instrument
Wavelength

(micron)
Resolution

(R=λ/Δλ)
Field of View

Single Slit
Spectroscopy

NIRSpec 0.6-5.0 100, 1000, 2700
0.4x3.8”
0.2x3.3”
1.6x1.6”

MIRI 5.0-12.0 100 0.6x5.5” slit
Multi-Object 
Spectroscopy

NIRSpec 0.6-5.0 100, 1000, 2700
3.4x3.4’

0.2x0.5” shutters

Slitless
Spectroscopy

NIRISS
1.0-2.5 150 2.2x2.2’
0.6-2.5 700 single object

NIRCam 2.4-5.0 1700 2.2x2.2’

Integral
Field Unit

Spectroscopy

NIRSpec 0.6-5.0 100,1000, 2700 3.0x3.0”

MIRI

5.0-7.7 3500 3.0x3.9”
7.7-11.9 2800 3.5x4.4”
11.9-18.3 2700 5.2x6.2”
18.3-28.8 2200 6.7x7.7”



MulATObject&Spectroscopy&in&Crowded&Environments&



MicroTShuXer&Assembly&(MSA)&&

has&248,000&microshuXers!&&

MulATObject&Spectroscopy&in&Crowded&Environments&



+&Targets&in&Operable&ShuXers&

x&Targets&Outside&ShuXers&

MulATObject&Spectroscopy&in&Crowded&Environments&

Each&shuXer&covers&0.24”&x0.48”&

on&the&sky&



JWST&Products&and&Services&

•  JWST&data&processing&and&archiving&done&at&STScI&

•  A&variety&of&products&and&services&will&be&provided:&
–  Images&

–  Spectra&
–  Catalogs&
– WebTbased&user&interfaces&

– Data&Analysis&Tools&and&So`ware&
– Mission&documentaAon&



Image&Products&

•  MulAple&levels&of&image&products&are&created&during&processing.&&
Publicly&accessible&data&begins&at&level&1b.&

–  1a:&Original&FITS&files&
–  1b:&Uncalibrated&FITS&files&
–  2a:&Ramp&calibrated&exposure&FITS&files&

–  2b:&Fully&calibrated&exposure&FITS&files&
–  3:&Calibrated&combined&(dithers,&mosaics)&FITS&files&

•  VO&metadata&clearly&defined&for&combined&products?&

–  4:&Products&resulAng&from&addiAonal&analysis&&

•  For&each&data&product,&a&variety&of&calibraAon&files&and&other&arAfacts&
must&be&publicly&available&to&support&custom&processing.&



Image&Cubes&

•  UpTtheTramp&data&collecAon&results&in&4D&cubes&

Swade,&et&al.,&2012ASPC..461..225S&



Time&Series&Images&for&Transits&

•  2&day&long&exposure&product&may&be&stored&in&a&

single&35GB&FITS&file&with&AmeTtags&as&extension.&

•  Levels&1T3&data&products&would&total&180GB&
•  Most&transit&observaAons&will&be&shorter&and&have&

smaller&products.&

&



Spectral&Data&Products&

•  1D&extracted&per&exposure/integraAon/NIRSpec&
background&

•  2D&for&nonTIFU&spectra&
•  3D&for&IFU&data&
•  Combined&levelT3&1D&and&2D&spectra&

– MSA&observaAons&have&complex&dither&strategies&

•  Separate&MSA&spectral&product&for&each&source&&



Catalogs&

•  Source&catalogs&extracted&from&each&levelT3&image&

– NIRCam&catalogs&needed&for&MSA&observaAon&planning&

•  JWST&Source&Catalog&will&be&produced&by&combining&

catalogs&from&individual&images.&



User&Interfaces&

•  Primary&UI&is&the&MAST&Discovery&Portal&(mast.stsci.edu)&



Data&Analysis&Tools&and&So`ware&

•  Processing&pipeline&so`ware&
•  New&interacAve&analysis&tools&
•  Astropy&features&
•  ServerTside&analysis&(bringing&code&to&the&data)&



Data&Analysis&Tool&Example:&Cube&Viewer&



Products&and&Services&Summary&

–  Images&

– Spectra&
– Catalogs&
– WebTbased&user&interfaces&

– Data&Analysis&Tools&and&So`ware&
– Mission&documentaAon&



#JWST&


