


The Infrared Flagship mission JWST

« JWST will be one of the “great observatories”
of the next decade
« Often presented as the next step after the
Hubble Space Telescope (HST)
e Joint mission between NASA, ESA and CSA
 High-priority endeavor for the associated
astrophysical communities
e Setup similar to the HST one
* Over the duration of the mission, > 15% of the
total JWST observing time goes to ESA Member
states applicants
* To be launched at the end of 2018 for a minimum
mission duration of 5 years (10-year goal)
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JWST Science Overview
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JWST Design Drivers

* Wavelength coverage spanning the optical to
mid-infrared spectrum (0.6-28 microns)

A cryogenic space telescope in orbit around the very
stable Sun-Earth L2 environment with the right instruments
e High sensitivity (10 nJy in 10,000s;100)

A cooled 6.5-meter diameter primary mirror
* Angular resolution similar to the HST one but

In the near infrared (65 mas @ 2 pum)

» A 6.5-meter diameter primary mirror diffraction limited at
around 2 microns
* A low background level from the NIR to the MIR.

A cryogenic space telescope in orbit around the very
stable Sun-Earth L2 environment
 Both imaging and spectroscopic capabilities.

A suite of versatile and powerful instruments



JWST architecture
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JWST will have 4 Science Instruments

0.6-5 um 0.6-5 um
NIRISS

Low resolution
slitless

0.6-5 pHm 5-28 pHm spectroscopy



NIRCam will provide the deepest near-infrared images ever
and will identify primeval galaxy targets for the NIRSpec




NIRCAM delivered into GSFC in July 2013




NIRCAM sensitivity




The NIRSpec will acquire near-infrared spectra
of up to 100 objects in a single exposure




NIRSpec spectroscopic modes




NIRSpec delivered to GSFC in September 2013




FGS-6Guider & -NIRISS: Telescope pointing control imagery &
slitless spectroscopy for Ly-a surveys and exoplanet transits




FGS delivered to GSFC in July 2012




Slitless spectroscopy




The MIRI instrument will characterize circumstellar debris disks,
extra-solar planets, and the evolutionary state of high-z galaxies




MIRI 1st instrument delivered to NASA in May 2012




Focal Plane: The best 1kxlk Si:As detectors
_(with Spitzer heritage) ever produced provided by JPL.




MIRI Capabilites - Imager

« Sampling of 0.11 arcsec / pixel
 Diffraction limited A > 5.6 um
» Additional capabilities:
» Coronagraphy
* Single object R ~100
spectroscopy.

The mass assembly of galaxies

 Detection of bright high redshift
sources (lensed or not-lensed, QSOs..)

=» Imaging deep fields.

» Mass and morphology of the older
stellar population.

= Deep images in the 6-8 micron

domain provide direct measurement of

the rest-frame red/near-IR light of z=6-10
galaxies.

* Role of starbursts and AGNs in galaxy evolution



MIRI IFU spectroscopy




Science Capabilites

Exo-planet characterisation

 Study of the spectrum of exoplanets
in the mid-infrared domain.

=» Transit spectroscopy (not planet
hunting).

 Direct imaging (e.g. beta-Pictoris)
Coronagraphy



MIRI Sensitivity




Integration of FGS, NIRISS, and MIRI instruments with the ISIM
structure completed: NIRCAM and NIRSpec following currently




The Integrated Science Instrument Module (ISIM) is the
Science instrument payload of the JWST




ISIM will be tested at ~ 35 K in the GSFC SES chamber
Using a cryogenic telescope simulator (OSIM)

18 m




Telescope Mirror Status

® All Optics are complete !

® Refurbishment of gear motors of all flight primary mirrors segment
assemblies have been completed.



Backplane - Backplane Support Frame and Center Section

Center Section is complete C5 Aircraft Offload at LAX
BSF assembly is complete

Integration of the BSF to
Center Section complete

Cryo set testing complete.



Sunshield progress

All Template Layers Completed

Preparing for flight article
manufacturing

First two Flight Manufacturing
Readiness Reviews Completed

Stringing Operations

Template
Layers 3-5



OTIS Test GSE Architecture




Status & Conclusion

Once at L2 JWST will be a versatile and powerful facility
serving the needs of near- and mid-infrared astronomy
with both high sensitivity and sub-arcsecond resolution
setting the scene for FIRI at shorter IR wavelength

Project executes according to “LRD 2018 re-plan” from
2011.
= All milestones are being met with few exceptions
= System schedule contingency remains untouched
= NASA project team shows high determination to remain
ON schedule JWST funding for 2014 according to “LRD
2018 re-plan”.

Refurbishment of actuators for all Primary Mirror
Segment assemblies completed.

Manufacturing of telescope structure completed.
ISIM completed first Cryo test!
All flight instruments delivered!

NIRcam delivered with flight detectors installed

NIRSpec delivered with non flight detectors and non flight micro
shutter assembly
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