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JWST is a general astrophysics mission for use by the
international astronomical community

= Often described as the successor to the Hubble Space Telescope, the JWST will
serve astronomers world-wide in much the same way:
— Science & mission operations managed by the Space Telescope Science Institute
= The science investigations performed by the JWST will be determined by the
General Observer community.
— Observing time allocated through annual peer-reviewed proposal cycles

= Four science themes have been defined by a succession of international community
working groups to guide engineering development of the JWST:

123/4

Identify the first bright objects that formed in the early Universe, and
follow the ionization history.

Determine how galaxies and dark matter, including gas, stars, metals, SPACE
overall morphology and active nuclei evolved to the present day.
SCIENCE

Observe the birth and early development of stars and the formation of 2
BT REVIEWS

Study the physical and chemical properties of solar systems (including
our own) and where the building blocks of life may be present.
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JWST is designed to observe formation of the first galaxies

First Light (After the Big Bang)
First luminous objects, proto-galaxies,
supernovae, black holes
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Credit: Rychard Bouwens

300,000
years

1

100 million
years 1 billion year

WMAP COBE JWST HST Spitzer
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How did black holes form and
interact with their host
galaxies?

What is the nature of the first
galaxies?

When did reionization of the
inter-galactic medium occur?
What caused the re-ionization?
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Key questions about the galaxy formation era:

Fan, Carilli & Keating 2006, ARAA, 44,

Key Enabling Design Requirements:
Deep near-infrared imaging survey (1nJy)

| Near-IR multi-object spectroscopy
1 Mid-IR photometry and spectroscopy
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Redshift Mpg Fv Lyman Break
z (ndy) wavelength
0 0.12 pm
10 30.3 28 1.34 ym
15 30.9 1.6 1.95 um
20 31.3 1.1 2.55 pm
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JWST is designed to observe the evolution of galaxies

4 )
First Light (After the Big Bang)
First luminous objects, proto-galaxies,
supernovae, black holes
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it e KbIack holes, history of star formation J

Age of Universe (Billions of Years)
105 3 2 1 0.6 0.4 0.3

0 2 4 6 8 10 12 14 16

T Redshift

3 w ) e 0] )
minutes - . ' / /
< Z " G
300,000 . 7.
years
4 () ¥ Pl Ll
100 million V4 g )’f
years 1 billion years y '
‘v,
Yy £ ®
() ) W (;“A
- 2 &
’l >
COBE JWST

23 Dec 2009 Presenatation to: SOFIA CTF Telecon 5



Key questions about galaxy evolution:

=  When did the Hubble Sequence form?

= What role did galaxy collisions play in
their evolution?

= How is the chemical evolution of the
universe related to galaxy evolution?

=  What powers emission from galaxy
nuclei?

", 5.8 Gyr

3.3 Gyr

2.2 Gyr

Interacting Galaxies Hubble Space Telescope + ACS/WFC « WFPC2

Key Enabling Design Requirments:
= Wide-area near-infrared imaging survey

= Low and medium resolution spectra of 1000s of
galaxies at high redshift

Targeted observations of galactic nuclei

NASA, ESA, the Hubble Heritage (AURA/STScI)}-ESAHubble Collaboration, and STSCl-PRCO8-16a ™
A. Evans (University of Virginia, Charlottesville/NRAO/Stony Brook University)
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JWST will observe how stars form in our galaxy

-
B oeviatonercoteps ™ First Light (After the Big Bang)
7 First luminous objects, proto-galaxies,

\supernovae, black holes

Assembly of Galaxies

AN

Merging of proto-galaxies, effects of
L black holes, history of star formation

3,000,000 to atter - A N I

«—100 AU—> 50,000,000

kare produced

2 )
Birth of Stars and Planetary Systems
How stars form and chemical elements

J

minutes

100 million
years 1 billion years

Jets from Young Stars
PRC95-24a + ST Scl OPO - June 6, 1995
C. Burrows (ST Scl), J. Hester (AZ State U.), J. Morse (ST Scl), NASA

13.7 billion years

WMAP COBE JWST
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How do molecular clouds collapse?

How does environment affect star-formation?

— Vice-versa?

What is the mass distribution of low-mass stars?
What do debris disks reveal about the evolution of

terrestrial planets?

Deeply embedded protostar Circumstellar disk

b/ \I
R
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10> yrs; 1-1000AU; 100-3000K

/
£
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10%yrs; 10-10* AU; 10-300K

- > i

10%7 yrs; 1-100AU; 100-3000K 107~ yrs; 1-100AU; 200-3000K

Agglomeration & planetesimals Mature planetary system
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The Eagle Nebula as seen in the near-infrared

Key Enabling Design Requirments:

= High angular resolution near- and mid-
IR imagery

= High angular resolution imaging
spectroscopy

Presenatation to: SOFIA CTF Telecon



-
First Light (After the Big Bang)

First luminous objects, proto-galaxies,

\supernovae, black holes

Assembly of Galaxies
Merging of proto-galaxies, effects of
L black holes, history of star formation

AN

4 )
Birth of Stars and Planetary Systems

How stars form and chemical elements
are produced
\

J

C )
Planetary Systems & Origins of Life

Formation of planets

-
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Artist Concept

JWST will observe how planetary systems form and evolve
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= How do planets form?

= How are circumstellar disks like our Solar System?

= How are habitable zones established?

JWST (20 um) Spitzer (24 pym)

J®
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Visible (HST)
Fomalhaut

HST ACS/HR

The star
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Key questions about planet formation:
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Key Enabling Design Requirements:

= Near- and mid-IR coronagraphic
imagery

= Near- and mid-IR spectroscopy

= High cadence sub-array imagery &
spectroscopy

JWST simulation: Greene 2009
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To observe the early universe, the
JWST mission requires:

7X the light gathering capability of the
Hubble Space Telescope

similar angular resolution in the near-
infrared spectrum

wavelength coverage spanning the
optical to mid-infrared spectrum

As a consequence, the observatory
requires:

a primary mirror that is larger in diameter
than available rocket fairings

a high stability 40-50K cryogenic
operating temperature

JWST requires the largest cryogenic telescope ever constructed

SPACE TELESCOPE COMPARISON
Mirror diameter (metres)

]
6
|

\
\ Herschel
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7 Hubble ',/ \
2 ‘ " ( s \
) } ""/ 7~ \| [n <"":l

\ L y \ /

ol i 2

Detectable spectrum

James Webb |

JWST, 1000s per band

* . " (simulated)

Spitzer, 25 hour per band
(GOODS collaboration)

S. Casertano & M. Stiavelli -«
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JWST will be placed in orbit around the Sun-Earth L2 point:
~ 1.5 million km from Earth

= An L2 point orbit was selected for JNST to enable

passive cryogenic cooling
— Station keeping thrusters are required to maintain this orbit
— Propellant sized for 11 years (delta-v ~ 93 m/s)

North
Ec|lptlti‘
Pole

Continuous
Coverage
Zone North

= The JWST can observe the whole sky
while remaining continuously in the
shadow of its sunshield

v

Toward
tr?:v ;[m — Field of Regard is an annulus covering
35% of the sky
— The whole sky is covered each year with
Continuous small continuous viewing zones at the
Coverage Ecliptic poles

Zone South
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The JWST program is a multi-agency partnership

James Webb Space Telescope System
Launch Segment Observatory Segment Ground Segment

JWST Observatory

Optical Telescope Element (OTE)
Integrated Science Instrument Science and Operations Center (SOC

Module (ISIM)
Common Systems
NIRCam| MIRI NIRSpec

Spacecraft Element (SE)

Ll

' | Space Telescope Science
Deep Space Network | |nstitute

Ariane Launcher

Launch Vehicle

Payload Adapter

Launch Site Services

Spacecraft Bus I Provided by NASA
I Provided by ESA
Sunshield [ Provided by CSA
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~ The observatory segment consists of three main elements

Optical Telescope Element (OTE)
Collects star light from distant objects

Integrated Science Instrument Module (ISIM)
Extracts physics information from star light

Spacecraft
Attitude control, telecom, power & other systems
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=  JWST is designed to integrate with
an Ariane V launch vehicle and 5 m
diameter fairing

= Launch from Kourou Launch Center
(French Guiana) with direct transfer
to L2 point.

= Payload launched at ambient
temperature with on orbit cooling to
50 K via passive thermal radiators

=  JWST payload: 6330 kg
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Ariane 5 ECA configuration is mature and reliable

Status as of: 5/31/09
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Click video
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Presenatation to: SOFIA CTF Telecon

17



The mirror segment mounts are mechanized, and a wavefront
control system will be used to adjust each segment during flight
enabling them to perform together as a single large mirror.

OTE Deployment NIRCam first light
\ showing segment
images

SM Focu§ Sweep

Segmgnt ID

Segment images
following segment-
image array

Segment Search
(if needed)

Segment images

Segment-lrgage Array """, following global

- alignment
Global A{gnment
) /5(‘.___ /f PSF following initial
Image Stacking % FF 0N, image stacking

PSF following
¥, coarse phasing

Coarse
phasing

i

PSF following fine
phasing is >0.8
Strehl at 2mm

Wavefront Maintenance
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The mirror segment control process has been developed
using a 1/6 scale fully functional telescope model
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&) The telescope mirrors are fabricated from Beryllium

J'MEI'

Primary mirror mass properties
* substrate: 21.8 kg
* segment assembly: 39.4 kg
« OTE area density: ~28 kg m

Key physical properties of Beryllium:
* low coefficient of thermal expansion at 50 K
* high thermal conductivity

* high stiffness to mass ratio
* HST (ULE) ~ 180 kg m2

* Type 0-30 spherical powder ,
« uniform CTE, high packing density, low oxide content * Keck (Zerodur) ~ 2000 kg m
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Telescope mirror polishing is underway
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Config 1 Config 2

Brush Wellman Axsys Tinsley BATC
. . Assemble config 2
HIP Berylli@%nk —m—> Machine Sé&fe —m—> Gr'ndoﬁ Po:%@ —m—> Assemble config 3 .b S
Q\a O\ Q\Jé m\, Workmanship vibe
All_@i‘es complete ' delivered All PN TM, SM EDU and AL now, B3
) - (, - (, & C3 in 09/2008
config 1 config 1 config 1 config 1 -> config 3
XRCF / BATC BATC Tinsley BATC

EDU Ambient Test,

. 9/08 —m—> Disassemble —m—> Polish to ZOnQ}%’ —m—> Clean —bm_
First Cryo tests 12/08 to config 2 K \)
12/2008 for cryo test AQL&*
on A1, B3 &C3 2 weeks ~(Byweeks 2 weeks

\ 4

config 3 config 3 -> config 2 Vconﬁg 2 config 2
Denton BATC XRCF/ BATC
. m | Assemble config 3 m | Cryogenic =
Coat Mirror Acceptance Vibe Acceptance Test Deliver to SSDIF at GSFC
2 weeks 2 weeks 8 weeks
config 2 config 2 -> config 3 config 3
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'ﬁ;’; All flight mirrors are nearing final stages of polishing

Pathfinder EDU Flight Flight
A \ ™1
Coero

Not at L-3 SSG-Tinsley
Even Slice
Smooth Out Grind @

Rough / Smooth Out
Polish Interleave

Stability / Final Prep
Shipped to BATC
Final Optical Test @

Delivered
————— Pathfinder
Status as of 11/30/09
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A large vacuum chamber at MSFC will be used to optically test the
mirror segments at 50 K (-225 -C, -370 F) after polishin

' \'.. / ' T é. ) \
A ol . Liquid Helium Shroud

-

“\\

. . M
PMSA Integration onto XRCF Cryo Test Stand | '$
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chamber at MSFC

Presenatation to: SOFIA CTF Telecon
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The JWST telescope is a three mirror anastigmat

equipped with a fine steering mirror

1 V3

ﬂvv“_lvz

Intermediate
Focus

Tertiary
Mirror

FSM Assembly in Ambient
Optical Test s

Secondary
Mirror

Fine
Steering
Mirror

w Primary

Mirror

T

SMA PFL Hexapod ready for assembl
- — |
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Buildup of telescope flight structure underway at ATK

Assembly consists of ~3,200 bonded composite piece parts
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ing test at NGAS

handl

INn

Full scale OTE mockup

ST
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Sunshield development ready for CDR January 2010

OTE mockup -

Full scale handling & deployment testing
23 Dec 2009
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. The observatory segment consists of three main elements

Optical Telescope Element (OTE)
Collects star light from distant objects

Integrated Science Instrument Module (ISIM)
Extracts physics information from star light

Spacecraft
Attitude control, telecom, power & other systems
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The JWST science instrument payload completed
CDR during March 2009

Integrated Science Instrument Module

(ISIM) contains:

* Four science instruments

« Command and data handling system

* Flight software system

» Passive cryogenic thermal control system
* Optical metering structure system

» Science instrument control electronics

* Electrical harness system

FGS NIRCam

Presenatation to: SOFIA CTF Telecon
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Near-infrared 3 color image of NGC-891 obtained .
using a NIRCam prototype 16 Mpixel H2RG focal
plane array

17 x 17 arc-min; 250 mas pixels; colors:
J, (J+H [2), H; U. Hawaii 88 inch

Spitzer 256 x 256 InSb

JWST

23 Dec 2009

2048 x 2048 HgCdTe

256 x 256 Si:As

1024 x 1024 Si:As

-

__

Mission Requirements Circa 1999

Near-IR BLIP Requirement @ 3 um and various R

S:

L —
atyapal: 4/99

NGST Requirement

L — NGST Goal

1000 s integration
TR SR

T L
0.00 0.02 0.04 0.06

o I
0.08 0.10 0.12

Dark Current (e/s)

Mid-IR BLIP Requirement @ 5.5 um and various R

T
Satyapal: 4/99

N

® SIRTF SiAs
-----+ R=1,000
—— R=100

NGST Requirement

7

1000 s integration
L

T A A S A S SR R AR R AR R
0.00 1.00 200 3.00 4.00 500 6.00 7.00 800 9.00 10.00
Dark Current (e/s)

4
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Cryo-ASIC development fully successful and in flight

production TRL-9: In flight on HST/SM4

Key to enabling ISIM 63 Mpixel near-infrared
pixel compliment within mass and power
constraints

Provides complete control and data conversion
functionality for operation of H2RG SCA

— 37 Koperation with < 20 mW dissipation
— In-flight controllable software
— 16 bit resolution

23 Dec 2009 Presenatation to: SOFIA CTF Telecon
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The NIRCam instrument will image large portions of the sky
identifying primeval galaxy targets for the other instruments

Pick-off Mirror

Subassembly
. First Fold Mirror
Coronagraph ° Subassembly
Elements 0
E 5 Collimator Triplet

Longwave Filter el Subassembly
Wheel Assembly — | . Dichroic
Elements il Beamsplitter

Shortwave Filter
Wheel Assembly
Elements

Longwave Triplet _|
Subassembly

Longwave Focal _ ¥ 4
Plane Housing Fold
Mirror

Shortwave Triplet
Subassembly

Shortwave Fold

Shortwave Focal Mirror

Plane Housing Fold s
Mirror & 2T Pupil Imaging Lens

= Developed by the University of Arizona with Lockheed Martin ATC
— Operating wavelength: 0.6 — 5.0 microns
— Spectral resolution: 4, 10, 100
— Field of view: 2.2 x 4.4 arc minutes
— Angular resolution (1 pixel): 32 mas < 2.3 microns, 65 mas > 2.4 microns
— Detector type: HgCdTe, 2048 x 2048 pixel format, 10 detectors, 40 K passive cooling
— Refractive optics, Beryllium structure

= Supports OTE wavefront sensing NIRCam ETU in integration now
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Bonded singlet lens assemblies |

~

Qual unit LW 1 Mpix HgCdTe FPA in metrology Dewar
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The NIRCam ETU is in integration & test

Presenatation to: SOFIA CTF Telecon
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Filter
Wheel

= Developed by the European Space Technology Center

(ESTEC) with Astrium GmbH and Goddard Space Flight Ctr

— Operating wavelength: 0.6 — 5.0 microns
— Spectral resolution: 100, 1000, 3000
— Field of view: 3.4 x 3.4 arc minutes

- Aperture control: programmable micro-shutters, 250,000
pixels

- Angular resolution: shutter open area 203 x 463 mas, pitch 267 x

528 mas

— Detector type: HgCdTe, 2048 x 2048 pixel format, 2 detectors,

37 K passive cooling

Prism/Grating
Wheel

sews =

— Reflective optics, SiC structure and optics

ETU Testing Completed Oct 09
Flight Model in Integration Now

23 Dec 2009 Presenatation to: SOFIA CTF Telecon

The NIRSpec will produce spectra of up to 100 galaxies
in a single exposure
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250 thousand pixel cryogenic microshutter array
system is on schedule for delivery during Feb 2010

il b
EHT =20.00 kV Signal A= SE2 Date :7 Sep 2004
WD= 11 mm Photo No. = 2062 Time :14:15:23

A S
- o - it

203 x 463 mas shutter pixel clear aperture, 267 x 528 mas pitch, 4 x 171 x 365 array
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Flight model integration underway

- . 0

23 Dec 2009

L

EQM image slicer
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| Flight filter wheel s

_1*

42



:;r NIRSpec verification model testing was
= completed during October 2009

» S
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the earliest state of galaxy evolution from more evolved objects

— |

s Ismeerlly

Y

FFFFF

- i
f s | A - -

e e

Optical Assembly Structural/Thermal Model

= Developed by the United Kingdom Advanced Technology Center and JPL
— Operating wavelength: 5 - 29 microns
— Spectral resolution: 5, 100, 2000
— Field of view: 1.9 x 1.4 arc minutes broad-band imagery
- R100 spectroscopy 5 x 0.2 arc sec slit
- R2000 spectroscopy 3.5 x 3.5 and 7 x 7 arc sec integral field units
— Detector type: Si:As, 1024 x 1024 pixel format, 3 detectors, 7 K cryo-cooler
— Reflective optics, Aluminum structure and optics

The MIRI instrument will detect key discriminators that distinguish

ETU Testing Completed Dec 08
Flight Model in Integration Now

23 Dec 2009 Presenatation to: SOFIA CTF Telecon
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MIRI is on schedule for delivery during Oct 2010

Imager

Flight focal plane modules

VM model 1st light images

Flight ICE in vibration test

Flight SW spectrometer module in ambient testing

23 Dec 2009 Presenatation to: SOFIA CTF Telecon
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MIRI requires active cooling to 7 K

= A two stage mechanical cooler is used to MIRI
cool the MIRI below the nominal 40 K ok o .‘\’BA
ISIM .enV|ror_1m_ent that_ls achieved by NL\ \ Optical Telescope
passive radiative cooling. 6K Coldhead Element
— The MIRI Cooler will be the first long life, 7K 18K Coldhead ‘%ﬁ |
mechanical cooler for space flight
— Developed by NGAS and JPL
Piping Assembly
Deployed ____ * V-Groove Sunshade
>
C
Deployed RLDA Coil e ———— < A
position ‘ e e
Compressor Cryocooler
Stowed Heat Rejection | Compressor
position System Radiator _Assembly [~ Spacecraft
/ Cryocooler Sun Facing Surface Bus (~300K)
: 1.22m Electronics

g
g
AN

CCA | DM Pre-Cooler Test JT compressor JT-CCE (ACE)
Assembly
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The FGS provides imagery for telescope pointing control & imaging
spectroscopy to reveal primeval galaxies and extra-solar planets

DETECTOR ASSEMBLY CAMERA TMA ETALOH

COARSE FOCUS

DETECTOR ASSEMBLY MECHAHISM AND POM

MAIN BENCH

DUAL WHEEL

FINE FOCUS MECHAHISM
AND FOLD MIRROR

COLLIMATOR TMA
MAIN BENCH

= Developed by the Canadian Space Agency with ComDev
— Operating wavelength: 0.8 — 4.8 microns
— Spectral resolution: Broad-band guider and R=100 science imagery
— Field of view: 2.3 x 2.3 arc minutes
- R=100 imagery with Fabry-Perot tunable filter and coronagraph
— Angular resolution (1 pixel): 68 mas
— Detector type: HgCdTe, 2048 x 2048 pixel format, 3 detectors, 40 K passive cooling
— Reflective optics, Aluminum structure and optics FGS ETU in Test Now
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< 4

4 Mpix HgCdTe FPA 480

‘e

Fabry-Perot Etalon EDU S8 FPA - ASIC testing
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SES
chamber
LN2 Shroud
LHe shroud instillation and '
test completed July 09 <
‘*: He shroud
I
I ISIM
a OSIM
i
- 4
Fold Mirror 3 Tip/Tilt
Gimbal Assembly = Vibration
] .
' Isolation
=5 e OSIM Primary Mirror Supports

Alignment Diagnostic Module
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Then .... The OTE + ISIM will be tested in a larger space
simulation chamber at JSC

=]l

23 Dec 2009 Presenatation to: SOFIA CTF Telecon

51



Programmatic Summary (December 2009)
Today

l

| 1999] 2000] 2001] 2002] 2003| 2004] 2005] 2006] 2007] 2008] 2009] 2010] 2011] 2012] 2013] 2014] 2015] 2016] 2017[p2018| 2019

, Assembly and Test | | science operations
<> Phase A <> Phase B ‘ ‘ Phase C/D ‘ Phase E
Formulation ICR T-NAR PDR/NAR Launch
[i.e., PNAR] (Program Commitment)

Authorization

= Successfully passed Confirmation Review (PDR/NAR) 2008
= Launch Readiness Date moved to June 2014
ISIM CDR passed March 09
= All science instruments have passed CDR
OTE CDR completed Oct 09; Sunshield CDR upcoming during January 2010
Science instrument verification models completing integration & test now
= They will be delivered to the GSFC over the next several months
= Integration of the flight instruments is underway
Continuing to make good progress on critical path items
Getting ready for our Mission CDR April 2010
Approximately 59% of Phase A through D cost invested so far
= Pacing items (mirrors, instruments, etc) in flight production
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Learn more at: www.jwst.nasa.gov

The JWST will enable the first observations of the period in the history of the
universe in which the first stars and galaxies formed

It is a versatile tool that will revolutionize understanding in other important
areas:

— How the first galaxies evolved to produce the diversity of that exists today
— How stars form and produce circumstellar debris from which planets are formed
— How planetary systems form and evolve

The observatory is on schedule and on budget for launch during 2014

Sun centered orbit at Sun-Earth L2 point
5 year baseline mission with propellant to enable 10 year goal

6.5 m class infrared cryogenic telescope, four science instruments
— 0.6 -29 micron wavelength coverage, imagery, spectroscopy, coronagraphy

Partnership with European and Canadian space agencies
Mission Lead: Goddard Space Flight Center
Prime Contractor: Northrop Grumman Aerospace Systems
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123/4 ASTROPHYSICS AND SPACE SCIENCE PROCEEDINGS

H.A. Thronson
M. Stiavelli

A. Tiele
Editors

Astrophysics
in the Next Decade

The James Webb Space Telescope and
Concurrent Facilities

) Springer

Qurrent Status
Telescope Design
JamesWebb

Proj ect History
Image Gallery

Agrossthe Warld bel

Soals
Requirements
Sensitivity
Simulations

White Papers

Instrument
Module

Science
Ingtruments
Guider
Detectors
Qoarationd
Propaszals
Flight Operations

James Webb Spacc
Sdence White Papers

In the course of working on the development of JW ST,
the Science Working Group and other scientists
working on Webb have written a variety of white
papers desaibing sdence programs that might be
ac:ompllshed with Webb, Several of these are listed

. Astronomers interested in learning more about
Webb will find these papers a goed place to start,

These white papers reflect the thoughts and advice of
the Science Working Group (SWG) and other project
scientists on what capabilities to build into the JWST
system, They do not imply what science must be
carried out with JWST, since nearly all of the
observing time on Webb will be subject to open
competitions. There are, of course, many other
discussions of potential Webb sdence in the refereed
literature,

® Campin et al, 2009 - Comparative Flanetology:
Transiting Exoplanet Science with JWST

& Sonneborn et 3l 2009 - JWST Study of Planetary
Systems and Solar System Objects

® Dkisner et al, 2003 - Stellar Populations with
JWST: the Beginning and the End

& Windhorst et al. 2009 - Galaxies Across Cosmic

Data Release
Softwara Toolg

Rocumant
Archiva

Glossary

Time with JWST

- First LIght and
Relomzatmn Open Questions in the post-JWST

® Gardner et al. 2009 - The Sdentific Capabilities
of JWST

® Browq et al 2008 - Studying Resolved Stellar
Populations with JWST

® Stiavelli et 3l 2007 - A strategy to study First
Light with JW ST

® Clampin et al. 2007 Coronagraphic Detection of
Exosolar Mlanets with the JamesWebb Space
Telescope

® dampin et al. 2007 Detection of Planetary
Transits with the James Webb Space Telescope

w Gardner et al. 2006 - The James Webb Space
Telescope - Adetaied discussion of the science
and mission concapt for Webb

® Calzetti et a| 2005 - Added JWST Science Cases
for the Timeframe 2012-2015 - A collection of
potential JWST observations developed to
supplement the primary science themes of JWST

® Seager et 3l 2004 A report to NASA
recommending addition or optimization of the
JamesWebb Space Telescope capabilities to
maximize astrobiology science return,

Download for free at: Available Now
jwst.gsfc.nasa.gov
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ISIM Instrument characteristics wallet card

Key Instrument Characteristics (as of Mar 06)

Wavelength Typical Spectral Angular Number of | Mega Pixels | Detector Type / Format Detector
Instrument | Channel/Mode . Resolution (A/A%) FOvV Resolution Sensor Chip NIR=18 um pixels Temp (K)
(microns) _ .
(arc sec) Arrays MIR=25 um pixels
NIRCam Shortwave 0.6-2.3 4,10,100 2.2'x 2.2" each of 2 modules 0.032 / pixel 8 34 HgCdTe / 2048 x 2048 40
Longwave 24-50 4,10,100 2.2'x 2.2' each of 2 modules 0.065 / pixel 2 8 HgCdTe / 2048 x 2048 40
1.0-5.0 1000 203 x 463 mas clear shutier aperture, 267 x
- 528 mas pitch, 4 x 171 x 365 shutter array
Multi-Object Spec format, 9.7 sq arcmin mulit-object targetable see FOV
NIRSpec 0.6-5.0 100 solid angle 2 8 HgCdTe / 2048 x 2048 37
. 200 x 3500 mas x 3, 400 x 4000 mas,
Long Slits (5) 1.0-5.0 100, 1000, 2700 100 x 2000 mas
IFU 0.7-5.0 2700 3 x 3 arc-sec 0.10 slice width
Imager 5-27 4-6 1.9'x 1.4' 0.11/ pixel 1 1 Si:As / 1024 x 1024 7
Low Res Slit 5-11 100 5" x 0.6" see FOV 1 1 Si:As / 1024 x 1024 7
MIRI 4.87-7.76 3000 3.7"x 3.7" 0.18 slice width
Med Res IFU 7.45-11.87 3000 47" x 4.5" 0.28 slice width 1 1 Si:As / 1024 x 1024 7
11.47 - 18.24 3000 6.2" x 6.1" 0.39 slice width
17.54 - 28.82 2250 71" x 7.7" 0.65 slice width
FGS-TF 1.6-25,32-49 100 22'x22 0.065 / pixel 1 4 HgCdTe / 2048 x 2048 40
FGS-Guider 0.8-5.0 0.7 2.3'x 2.3' each of 2 modules 0.068 / pixel 2 8 HgCdTe / 2048 x 2048 40
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JWST Overview Schedule

JWST Overview 2008 2009 2010 2011 2012 2013 2014 2015
Schedule
FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15
PDR/NAR  KDP-I CDR MOR TRR SIR PSR LRD ORR
Major Mission Milestones AN AN /A Kol JAN
/\  FRRIKDP4V A4
Start SC Panel SS,Prop. SC/OTE Launch
Integ Mate Mate Ready  Launch Site
Integration & Test
A )
PDR CPR FltOptics ~Final OTEIFItISIM
A A Integ | Mirror Acou/Vibe Cryo
OTE Start | Need CoCiCpt. Cpt
OTE Structure | | \
CDA BP Cpt. Integ & Test ERISIM
Flight Structure (PMBSS) [r—————— Integration
StartCryo StartCryo StartCryo 1st  Last
Test#1 Test #, Test#3 Batch Batch
Primary Mirrors #{ ——
Ship
FIt PDR CDR 1&T 1&T
Sunshield
T
SC Striucture
Spacecraft PDR R i Prop. Del
. to I&T'
CDR
ISIM A Start Del FItISIM
I&T OSIM PER to OTE
Rec. Proto-Fit
| &T Structur \
ETU Del Flt Del T
NIRSpec 1
Flt Del l
MIRI \
ETU Del Fit Del {
NIRCam
TEI/Systems CDR ETU Del Flt Del
FGS CCES/
CCA CELS FIt FIt CCA/
RR | PDR CDR Flt CHA Mock-up CTA CCE
Cooling System v% 7Y\ Spares
EM
CCTS B 2.1 S&0C G S&0C oTB Start” .
5 rt"on-call
Del PDR CDR Del Support
Ground Segment [————
Rev-l DRAFT
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JWST System Architecture
Communications Coverage Provided —

For all Critical Events

/ Observatory Deployments
-Solar Array

-High Gain/ Medium Antennas

-Sunshield
-Optical Telescope Element

L2 Point

Ariane 5 Upper Observatory — Upper Stage
Stage Injects JWST separationry PP ’

Into Direct Transfer _
Trajectory /D:@— ﬁ —

N S-Band TIm Link ( 2Kbps)

Ariane 5 S-Band Cmd Link (0.25 Kbps)
Launch S-Band Ranging

System \

S-Band Tim Link ( 2Kbps)

L2 Lissajous
Orbit

L2 Transfer
Trajectory

Ka-Band Science Link (Selectable 7, 14, 28 Mbps)
S-Band Tim Link (Selectable 0.2 - 40 Kbps)
S-Band Cmd (Selectable 0.25, 2 and 16 Kbps)
S-Band Ranging

Communications
Services for Launch
(TDRS, ESA)

Deep Space Network
Space Telescope Science Institute
NASA Integrated Services Network Science & Operations Center

Ariane PPF S5
GSFC Flight Dynamics Facility
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211 MIRI

4

Science Instrument FOV Layout on the Sky

FGS-TFI FGS-Guider

T . NIRCam
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