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All along this presentation you will see the results of work
conducted by a large number of teams in Europe, USA and
Canada.

Many elements of this presentation are based on existing
presentations prepared by other members of the JWST
project, the instrument teams and STScI.
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Overview of the JWST mission

« The JWST mission in a few slides.

« Telescope, sun shield, deployment...

« The JWST instruments.
JWST capabilities

« Imaging.

« Spectroscopy (MOS, slitless, IFU and single object).

« Coronagraphy and aperture mask interferometry.
JWST status and next steps.

« Status and next steps till launch...

« A few words about scientific operation and policies.
JSWT on the web, some resources.

. Bonus track - Available in the electronic version of the
presentation.

INAF JWST day - P. Ferruit - October 2014
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JWST will be one of the “"great observatories” of
the next decade.

« Often presented as the next step after the
Hubble Space Telescope (HST)

Joint mission between NASA, ESA and CSA.
 High-priority endeavor for the associated
astrophysical communities.
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).

INAF JWST day - P. Ferruit - October 2014
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Launch segment

Observatory segment

The James Webb Space Telescope (JWST)

Payload
adapter

Launcher
(Ariane 5)

Spacecraft
(bus,
sunshield...)

lGround segment \

Telescope

services

Launch site

Provided by NASA

NIRCam

Science and operation
center (STScl)

15 ESA staff members

Common systems
(deep space network)

Provided by ESA and Europe

INAF JWST day - P. Ferruit - October 2014

European Space Agency
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« The end of the dark ages: first light and re-
ionization.

Y4

« The assembly of galaxies: the formation and
evolution of galaxies.
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 The birth of stars and proto-planetary systems. * 5=
- = \.':'-,\_-

Artist view - D. Hardy

 Planetary systems (including our solar system)
and the origin of life.

Space Science Reviews,

programs as JWST will be a general
123, 485

And a wealth of other scientific [A
observatory.

See Gardner et al.,, 2006,}

European Space Agency
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A wavelength coverage spanning the optical to mid-infrared
spectrum (0.6-28 microns) to be able to observe distant
galaxies, “cool” objects and to peer into very dusty
environments.

« A cryogenic space telescope in orbit around the very
stable Sun-Earth L2 environment with the right
instruments.

A high sensitivity.
« A 6.5-meter diameter primary mirror.

An angular resolution similar to the HST one but in the near
infrared.
« A 6.5-meter diameter primary mirror diffraction limited at
around 2 microns and a very good pointing stability.

INAF JWST day - P. Ferruit - October 2014
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A low background level from the near-infrared to the mid-
infrared.

« A cryogenic space telescope in orbit around the very
stable Sun-Earth L2 environment.

Both imaging and spectroscopic capabilities.
« The right suite of instruments.

A moving target capability to be able to observe solar
system objects.

« The right guiding system able to cope with objects
moving as fast as 30 mas per second.

JWST

INAF JWST day - P. Ferruit - October 2014

European Space Agency
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 Several key elements that deserve a closer look...
« The telescope and its mirrors.
« The sun shield.
« A folding telescope.

« The instruments.
This part of the presentation is
heavily based on slides from M.
Greenhouse (NASA) and from the
instrument Pls.

European Space Agency
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A 6.5-meter gold-coated and segmented mirror.
« Made of 18 segments in Beryllium.

Beryllium segment mass properties
» substrate: 21.8 kg
SPACE TELESCOPE COMPARISON « segment assembly: 39.4 kg
Mirror diameter (metres) .
7 Jarss Webb « OTE area density: ~28 kg m2

5 * HST (ULE) ~ 180 kg m2
» Keck (Zerodur) ~ 2000 kg m~2

Herschel

ﬁAVAYAYA ¢Y%

Detectable spectrum S Hersche! / A ngI#X?EA
, : : \VAVAVAVAYAVAVAY,

James Webb I, VAV A VAVAVAYA

E Hubble : VAVAVAVAVAVAVAY

- (Nicmos) DNINININ

X-Rays Ultraviolet Vigible Infrared Radio

SOURCE: ESA

European Space Agency
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FSM = fine steering mirror

Optical design with 4 gold-coated mirrors.
- Primary, secondary, tertiary and fast-steering mirror.

All JWST mirror have been completed and meet their optical
performance requirements.

§ - / Secondary Mirror

Folding |/ .\, Folding Strut

Strut _____* | /
\ AN Primary
i/ ‘ Mirror
. Segments

Aft Optical Subsystem
(Tertiary Mirror & FSM)

Primary Mirror

et — fi-r Motor
—‘\‘7 Hinge
— === "5\ Backplane
Backplane RN ACKP
Center Section - Wing (10f2)

6 of the fl

ight mirrors before cryogenic testing

European Space Agency

Credit: NASA/MSFC/David Higginbotham
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" The Jafes Webb Space Telescope
The telescope and its mirrors

Fine Steering Mirror

'&)f"f{

JAMES WEBB SPACE TELES

0.17 m
diameter

’

diameter

Secondary Mirror |18 segment Primary Mirror

e

INAF JWST day - P. Ferruit — October 2014
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" The'Jahmes Webb Space Telescope

The telescope and its mirrors

JWST Flight Mirrors Have Completed Polishing

Tinsley Final Measurement Requirements FLIGNT COMPSSITE RMS:

ir .
) Total Figure <17 nm 13.3 nm
e 13nm PV:
c1 : 2 976.4 nm
9nm 15nm
B7 A3 B8
14 nm A 10 nm 14 nm
A6 / AS nis
18 nm 15nm '& ‘
Ccé c4
10 nm 150m 200.0
A2 Ad
17 nm 10 nm
85 § Al B3
9nm 16 nm 8nm nm
Ccs c3
EDU
16 nm 15nm 14 nm
B6
16 nm
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« An active optic system. 7zl JWST Primary Mirror Segment _ xcusir

o Z ] bt o e
« Actuators providing 7-degree of freedom
(position, tilt and radius of curvature). Strut

move the mirrors into proper
alignment and curvature with
When the center actuator
moves up or down, it pulls

each other.
« 10 nm minimum step size! Working at o i o the s stuts

which in turn correctly

4 0 K curves the mirror.
.

Each mirror has seven
actuators—six at the hexapod
ends and one in the center.

COPE

Siruis

Hexapod

When the actuators at the
hexaped ends pull or push
on the hexapod, it pulls or
pushes the mirror into
correct alignment with the
other mirrors.

Beryllium Substrate
Beryllium was chosen for the mirror’s
“skeleton” because it’s strong and light,
and will hold its shape in the extreme
cold of space.

The substrate was machined in a
honeycomb pattern to remove excess
material and thus decrease its weight, yet
maintain its strength.

Electronics Box

Every mirror segment has
one electronics box. This box
sends signals to the actuators
to steer, position, and control
the mirrors.

The electronics boxes are
located within the

backplane—the structure
that holds all the mirrors.

JAMES WEBB SPACE TELES

European Space Agency

INAF JWST day - P. Ferruit — October 2014 .
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Having 18-segments to act like a single mirror

 Phasing using one of the instruments (NIRCam) as wave front
sensor.

« Initial phasing is a complicated one! Regular retuning.

= See presentation from M. Sirianni.

Using a 1/6th-scale engineering model to test
and validate the algorithms.

INAF JWST day - P. Ferruit - October 2014

European Space Agency
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With the exception of the MIRI instrument, JWST is a passively

cooled observatory.

Using a 5-layer sunshield to protect the telescope and its
instruments from the heat of the Sun.

SUNSHIELD FACTS

- Measures 73 x 40 feet and has 5 layers

- Made of heat-resistant Kapton coated with
silicon on sun side and aluminum on other
surfaces.

- Sun side reaches 358 K (85° C), dark side
stays at 40 K (-233° C)

- Each of the 5 layers consist of 50 pieces to
form shape.

- Seaming involves 180-m of thermal welds.
- Seam-to-seam accuracy ~ 2 mm with the
shape of the tennis court size layers
accurate to a fraction of a cm.

The Two Sides of the Webb Telescope

Hot side Cold side
185° Fahrenheit -388° Fahrenheit
(85° Celsius) (-233° Celsius)
Solar panel == Science instruments:

Detectors & filters

Communications
-—‘/
antenna

Mimors
Computer

Steering:
Reaction wheels & jets

INAF JWST day - P. Ferruit - October 2014

European Space Agency
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'The Jafnes Webb Space Telescope
The sun shield

INAF JWST day - P. Ferruit — October 2014
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« JWST will be launched by an Ariane 5 rocket with a 5-meter
diameter fairing.

« JWST will be folded to fit in the Ariane 5 fairing and will deploy
on in-orbit.

Without
the sun
shield
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8% " The Jales Webb Space Telescope
B | The'deployment

Not to scale, it takes roughly 29
days for JWST to reach L2 and to

move into its “halo” orbit.

(L+ 3.2 min) (L+ 30 min)

e Fairing Separation Earth _Separaﬁon from LV —
: 'm / (L % 2.7 days) Moon's Orbit
. u"'.; Sunshield Fwd UPS ach
b~ Deployment
; 8 (L +5.5 days) |
< 4 sunShIe'd FUII Looking Down on the Ecliptic Plane
'.Q_ (L + 120 min) Deployment (L+7.5 & 8.6 days)
v Gimbaled Antenna Assy PMBA Wing
: m. (GAA) Deployment Deployments
8 (L + 3.1 days) (L + 14 days)
g Sunshield Aft UPS
Y T Deployment
A (L + 6.3 days)
l‘Eu SMSS Deployment
' (L + 9.1 days)
X === launch Primary Mirror
- LV = launch vehicle .
| - UPS = unitized pallet structure (structure - Segment Assy
supporting the sunshield) Deployment

GAA = gimbaled antenna assembly
SMSS = secondary mirror support structure .
PMBA = primary mirror bacKplane assembly

e

INAF JWST day - P. Ferruit — October 2014
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The James Webb Space Telescope
The orbit
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Nice but far from correct...
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The instruments...

4 instruments installed on the “back” of the primary mirror in
a structure called ISIM (integrated science instrument
module).

€

ol.\( |

»
-
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« NIRCam is the main near-infrared camera (0.6-5 microns) for
JWST.

« Also provides some coronagraphic and spectroscopic capabilities

« Itis developed under the responsibility of the University of Arizona
(PI: M. Rieke)

« Has arrived at NASA Goddard Space Flight Center in July 2013.

« Integrated in JWST’s payload module (ISIM). Went through 1
cryogenic test campaign at ISIM level aIready.

lNIRCam flight
—. unit

European Space Agency
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NIRISS = Near-infrared imager and slit-less spectrograph and
FGS = Fine Guidance Sensor

« Provided by the Canadian Space Agency (PIs: René Doyon).
 Delivered to NASA (in July 2012).

« Integrated in JWST’s payload module (ISIM). Went through 2
cryogenic test campaigns at ISIM level already.

NIRISS will provide both imaging and spectroscopic capabilities
« Complementary to NIRCam.
 Also aperture mask interferometry.

FGS is the guider for JWST.

European Space Agency



MIRI = Mid-InfraRed Instrument

« 50/50 partnership between a nationally funded consortium of
European institutes (known as MIRI EC) under the auspices of
ESA and NASA/JPL.

« PIs: G. Wright and G. Rieke
 Delivered to NASA (in May 2012).

« Integrated in JWST’s payload module (ISIM). Went through 2
cryogenic test campaigns at ISIM level already.

Will provide imaging, spectroscopic and coronagraphic
capabilities from 5 to 27-28 microns.

 Unique capabilities within the JWST instrument suite.

INAF JWST day - P. Ferruit - October 2014

European Space Agency
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« MIRI instrument consists of two main elements

« The MIRI optical system delivered by the MIRI EC including the
detector systems provided by JPL.

« The MIRI cryo-cooler system to be delivered by JPL.
« MIRI is actively cooled down to 7K.
« In the passively cooled 40K JWST environment.

z 2 )
ISIM Conductive/Radiative Interface (32 — 46 K) 6K MIRI
Instrument
J L~ 35 K Instrument
Optical Talescope E Module
Low-conductance Assembly _~— 6K Coldhead
harness and struts, _—
wrapped in single- R | --- 18 K Coldhead
layer insulation i
I __Piping Assembly
4l ™ Radiatian Envir.
Cooler V-Groave Sunshade .-~ Piping Assembly
refrigerant ! S {Deployed)
lines P & -
- Ciyccooler . ...__—Coma'asa'
P stmm' Heat Rejection
palpyor Tthermal Dpacacral =~ Sun Facing Surface " Csr;os::ir:IeFr{admtor §
i i straps .
insulation i = P Bus {~200K) Electronics EW
MIRI Shield Radiative o
Interface (< 23 K) ©
ey
\ J 5
[=
<
N = Heaters /\ = Thermally isolating mounts o
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NIRSpec = Near-InfraRed Spectrograph
« Part of the ESA contribution to the JWST mission.

« Built for ESA by a European industrial consortium led by EADS
Astrium GMBH.

« NASA-provided detectors and micro-shutter arrays.

« Integrated in JWST's payload module (ISIM). Went through 1
cryogenic test campaign at ISIM level already.

NIRSpec provides spectroscopic capabilities in the 0.6-5.0
micron range.

INAF JWST day - P. Ferruit - October 2014

European Space Agency
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foom 1 ~~MIRI
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Hubble JWST
.,-/" NIRCam ™
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wavelength (um)
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limiting flux density (Jy)

photometric performance, point source, 106 in 10%s

e 12
Herschel
14
16
18
- 2 £
. 2 {2
A {2
Ll " 42
Hubbia —JWST
‘}- - 38
Sasant
1 10 100 1000

wavelength (um)

NIRCam: Simultaneous

imaging of the same
field of view in the
‘blue’ and ‘red’
channels.

More than one order of
magnitude sensitivity

improvement in some bands.
Extremely powerful observatory, a lot

of discovery space.

INAF JWST day - P. Ferruit — October 2014
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NIRISS (2.2' x 2.2")

i
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Ayuaby adedg ueadoing

IIIIIIIIIIII | [ et A meSm bt en onommedt aulion. /3 |
_ Short wavelength channel __ Long wavelength channel

Module B

(,Z'Z X ,p'v) WedDYIN

1.3 arcmin

NIRJWST fleid (Myungshin Im 1998)

n

1.7 arcmi

DESIGN _
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« NIRCam and MIRI: a wide choice of filters.
NIRCam wide filters are also available in NIRISS.

- Band passes selected to cover interesting spectral features /
bands both in the galactic and extra-galactic domains.

F164N F187N F212

210M

szrf
62|{1

F1agm| |

/ F322wW2 \

F323N

g
\\

F405N F466N F470N

I

™ oM
‘ oM
_|F360m  Fat0if4OM
3350 |
F250M F300M \ | “

05 aov\ F200W
: L 090
FrD70W ‘ ‘
0 | I |

[ [
| Forrw \' F3sew | | Fasaw

05

1.5

25

A(um)

35

45

55

5 nl e le| 15 L Wi _
R 7 g N | 5 —
L = mina R NE —
~ N { I~ o ] -
I — N/ g : J . —_
- ol [E—
4 A £l —
£ LT N ] R -
w5 L ’/ \_/k " \/.' ; L1
s [ —— ™N i =
3
\ | J? N
oA S E
° T = 4 :
1.0 125 16 25 2 40 5
um)

NIRCam

MIRI
Filter name Pass
(and band
wavelength) | A\ (um)
F560W 1.2
F770W 2.2
F1000W 2.0
F1130W 0.7
F1280W 2.4
F1500W 3.0
F1800W 3.0 ]
F2100W 5.0 B
F2550W 4.0 z
F2550WR 4.0 g
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Emblematic science case in the context of the study of the

formation of the first stars and galaxies.

« Looking for “not-so-massive” objects in the z>10 Universe.

« Going far beyond the limits reached by the HST in projects

like the HUDF (z between 5 and 10; struggling).

Very deep multi-band imaging with exposure times that can

go up to 50-100ks per field and per band.

50 - 50 ks per filter (x2 at long wavelength)

nJy
O =~ N W Hh 01 O N 0 O o

z=5 M=4x10°Msun

z=10 M=4x108Msun

0.5

® NIRCam

—2z=5.0

3.5 4.5
—z=10.1

Milky Way = 5-6 x 10! Mg,
INAF JWST day - P. Ferruit - October 2014
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NIRCam Pixels per 1 kpc

Jy/ sq arc sec

14 [ . h .
i | - Not just photometry:
10 % 2uym -~ resolving the evolution of
; | - individual galaxy components
‘| 3.6
3 _ s Mm
0 E 1 L " " L L "
0 5 10 15 20
Redshift
M101 at z=5
LE-02 ¢
s | = HST + WFC3
1.E-04 \ e Disk
HED =—=50,000 sec JWST 3.56um
1.E-06 bU/ge
1.E-07
LE08 | \?ﬁ
1LE09 . .
i NIRCam Surface Brightness Limit 3-sigma/pix §
1.E-10 — — S— e -

5 10 15 20
Redshift

JWST + NIRCam 2um

From Maiolino 2014, presentation at the HST conference IV in Rome
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JWST spectroscopic capabilities

Take-home message: in JWST, spectroscopy comes in many
different flavors...

NIRISS
NIRCam
NIRSpec
NIRSpec

MIRI
NIRSpec
MIRI

NIRISS

NIRSpec

slitless
slitless
MOS

IFU

IFU

SLIT
SLIT
Aperture

Aperture

1.0-2.5
2.4-5.0
0.6-5.0
0.6-5.0
5.0-28.8
0.6-5.0
5.0-10.0
0.6-5.0
0.6-2.5

Can address many different scientific needs.

Type Wavelength | Spectral Field of view
(microns) resolution

~150

~2000
100/1000/2700
100/1000/2700
2000-3500
100/1000/2700
60-140
100/1000/2700
700

INAF JWST day - P. Ferruit — October 2014

2.2"'x2.2'

2.2" x 2.2' (TBC)
9 square arcmin.
3" x 3"

>3" x >3.9”
Single object
Single object
Single object
Single object
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Spectral resolution (unitless)

3500

3000

2500

2000

1500

1000

500

Spectroscopy with JWST spectral resolutlon and wavelength coverage

NIRSpec/HR (MOS [restricted field of VIew]/IFU/SLIT)
- ~ 100 km/s
NIRISS/GR700 NIRSpec/MR
| _(single.object) (MQS/IFU/SLIT) ............................... ~ 300 km /S
I NIRSpe/LR =~ ]
(MOS/IFU/SLIT) =
MIRI/LRS @
10° 1 0 5
Wavelength (um) 2014-04-30T16:52:23.752401 S
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redshift

Availability of some emission-lines in the JWST near-infrared range
as a function of redshift

Cliij

[O11] A3729: [O1lI] A5007

Ha and [NII]

1 2 3 4 5

wavelength (um)
2014-06-29T19:39:46.528589
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wn
n £
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O e
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mid-infrared

domain

near-infrared
instruments
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=10in 10%s (erg s’ cm'2)

line flux detected at SNR

Huge sensitivity improvement compared to existing or passed
facilities.
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. Extremely powerful observatory, a lot of discovery space.
And what about the ELTs?
« Different strengths and weaknesses. = strong complementarity.

R=600-2400 spectroscopy, emission line, point source

Spitzer
VLT
=8 Gemini
Kec
MIRI
NIRCam
& JWST
NIRSpec
1 10

wavelength (um)

1018

J 10-19

41 0-20

J 10-21

(W m)

NIRISS/slitless spectrally unresolved line

5 x10-'8 erg/s/cm? with S/N=10 in 10 ks

Unresolved Line Sensitivity (10> W/m®)

in

o

-
n
T

[

source aperture: 5x3 pixel box sky aperture: 5x3 pixel box
T r T T T

g
n w
T T

=
T

L\ [ I [
Assuming the JWST standard zodical light background

L Fo9ow

T F150W
\’-\’\_—A_/

—AA

1406 F158M
| L s : L | s s L L |

Jas
20
J1s

J10

30

Unresolved Line Sensitivity (10'"‘ ergls/cmz)

L5
Wavelength (Lm)
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Low resolution (R~100) spectroscopy, point source

T T T GRS A TUR R DO R |

E 41 16
= 103 F
= Spitzer IRS
(%) : 1 18
< _4 :
e 10 o B R S S S B s S S T S e
£ 1 20
= |
1] 10' 3 HUbble PO S . o
gé E grisms ‘\A/F:(3f3 MIRLV” 1 22 EEK
wn
® 106 L ACS
10~ E g 1 24
3 5 V\'\“JFE,S,,S/
3 & JWST 1 26
_8 10 o R R R R R T ..................................
s
1 28
10'8 1 ]

wavelength (um)

European Space Agency
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; . JWST spectroscopic capabilities
5} . Slitless spectroscopy

Mode proposed by NIRISS (0.6-2.5 microns) and NIRCam (2.5-5.0
microns)

Optimized configurations with 2 different dispersion directions
readily available.

* A spectrum for every source in the field of view.
* Not restricted

Credit: C. Willot

INAF JWST day - P. Ferruit — October 2014 .
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Image: F200W

Wide-Field Slitless Spectroscopy with NIRISS:
Simulations of MACS J0647+7015

Spectra: GR150R, F200W

Layout of Spectral Orders

First-Order Wavelength (um)

. e e . .

FO90W - el
F115W - _ — —
F140M = - — S
F150W EE = g e
F158M = = — ol
F200W — — —

0 500 1000 1500 2000

Note: Direct image falls at 1.05 um.

Credit: C. Willot

Detector Pixels

Throughput (%)

Throughput (%)

120
100
80

40
20

100
80
60
a

o

20

: |. |'.-‘ L
Ilu, ' .‘;."l N alls
BT A ]

Spectra: GR150C, F200W

Filter Transmission Profiles
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« Getting spectra of 60-100 objects per exposure while masking
the light from the rest of the field of view.

Masking the rest of the field of view is where the challenge is.

« Implemented in NIRSpec using arrays of micro-shutters that
can be individually controlled (open or closed).

y

Using 4 arrays of 365x171
micro-shutters each, provided
by NASA GSFC.

This gives us a total of
almost 250 000 small
apertures that can be
individually opened/
closed

MEMS device - 105x206
micron shutters

C) ASTRIUM

NIR Spggcw' | £ |

The operability of the shutters is a key
performance parameter (~85-90%).

European Space Agency
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JWST spectroscopic capabilities

MOS spectroscopy

« Simulation of an individual spectrographic deep-field exposure in
MOS mode from Dorner 2012 (PhD)

« Collection of HUDF-type galaxy distribution with (synthetic)
spectra from Pacifici et al. (2012).

« Point-source + zodiacal background. 3x1 “mini-slits”.

« Single 945-s exposure over the 0.6-5.0 micron domain at low
spectral resolution.

' JAMES WEBB SPACE TELESCOPE

ol.\( |

INAF JWST day - P. Ferruit — October 2014
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Starburst z=8
AB(1.6um)=27
100 ksec
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2 3

Wavelength (um)

From Maiolino 2014, presentation at the HST conference IV in Rome
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 IFU = integral-field unit

« Implemented in NIRSpec and MIRI.

« Packing 3 dimensions on a 2D detectors...

« Rearranging the view to be able to disperse the light without

ending up with overlapping spectra.

Focal
Plane

Spectrograph
Input

7 N \‘;q‘w Imagery
AN\ —>

OO

Lenslets

0009 ==

B
Lenslets -nu.
+ Fibres .m’

A N

Fibres

—>

WS

Spectrograph

Mirrors
Slicer —>

Hs

Credit: M. Westmoquette, adapted from Allington-Smith et al. 1998

Detector real-estate does not come

for free. The price for 2D spatial

coverage is that IFU modes have

usually small fields of views.

Datacube

in JWST

INAF JWST day - P. Ferruit - October 2014
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- MIRI IFU

Q. « Covering the 4.9-28.8 micron range continuously in 3 exposures!
-.8 « Mapping spectrally your objects over a field of view larger than

{ﬁ 3" x 3.9”.

E‘_, 10 srcseconds Each channel’s field of view is sliced,

e~ < » dispersed and detected.

o |

V- Channel 1 |

E (4.9 -7.7 um)

? |

QQ, i

*a]

Y |

= |
- |

Ly N

= i

<L Channel 4 :

o F (17.5 - 28.8 um) Wavelength/Velocity P
- \ ‘%
» ' Credit: M. Westmoquette, adapted from Allington-Smith et al. 1998 INAF JWST day - P. Ferruit - October 2014 -
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JWST spectroscopic capabilities
IFU spectroscopy

#, .

JAMES WEBB SPACE TELESCOPE

“IFU ﬂ.ight model on
its transport plate.

| Example of IFU slicer
| (during its manufacturing).

C ASTRIUM

.I.\/ |

Note: the complete IFU has the size of a shoe box.
INAF JWST day - P. Ferruit — October 2014
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JWST spectroscopic capabilities
IFU spectroscopy

Galileo image credit: NASA/JPL/DLR
Cassini image credit:
NASA/JPL/Space Science Institute

TITAN  swsonssecrs || EUROPA

image at 0.94 < -- 5 : S g --- false colorimage
microns & 7 : . 1 violet, green and

)

-1 = '(Cassini mission 4 L b s medll infrared
2009) o | TSR ‘ (Galileo mission
| 1996)

JSWT is a joint mission
between three space agencies:

NASA, ESA and CSA. ‘ = ‘ JSWT is a joint mission
between three space agencies:

NASA, ESA and CSA.
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o
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W
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Credit: M. Westmoquette, adapted from Allington-Smith et al. 1998 INAF JWST day - P. Ferruit — October 2014
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A variety of slit and aperture spectroscopy modes have been
implemented in NIRISS, NIRSpec and MIRI.

Dwelling a little bit more on the case of exo-planet transit
spectroscopy.

« This topic has gained more and more momentum as JWST was
developed.

« Specific modes have been implemented.

The observation conditions for transit spectroscopy are very
different from those encountered when doing faint-object
spectroscopy.

« Detecting faint variations of a very strong signal.

« JWST is typically aiming at detecting variations in spectra of
several tens to a few hundreds parts per million.

CAUTION: JWST will not be a “survey” mission aiming at detecting
transits (photometry) but will be very powerful for the follow-up.

European Space Agency

Credit: M. Westmoquette, adapted from Allington-Smith et al. 1998 INAF JWST day - P. Ferruit - October 2014
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« NIRISS has implemented a single object mode dedicated to transit
spectroscopy and providing a 1-2.5 micron coverage at a resolution
of ~700.

« Optimized to minimize systematics.

3-D SKETCH
weak

cylindrical \ (not to scale)
surface ‘

Weak lens }
defocuses along ‘\\
spatial direction to PRISM \'\
allow more pixels —
to sample

Spectrum Ruled area

This allows the observation of very bright parent
stars and minimizing the impact of pixel-level
signatures in the signal.

European Space Agency
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Thermal emission from a hot Jupiter (secondary eclipse)
 Credit for the slide: J. Valenti (STScI).

50 —r - T r T T T T T 1 T
HD 189733b Stratospheric absorber

(the planet) Less heat transfer
Assumed model
More heat transfer

N
o

W
o

N
o

Thermal Emission from Planet (mJy)
o

S/N=13 per 5-pixel bin per eclipse
| L L 1 L | L L L 1 | 1

IllllllIllllIlIll

3 3.5 4 4.5

Adapted from Figure 4b of Wavelength (um)
Burrows, Budaj, & Hubeny (2008)

5
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Example science cases: study of proto-planetary and debris disks,
search for planetary companions.

Instrum
ent

Wavelength

(in microns)

Pixel scale
(in mas/pixel)

Field of
T\

« QPM = four-quadrant phase masks

INAF JWST day - P. Ferruit — October 2014
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« Dedicated masks in the image plane associated to the
appropriate masking in the pupil plane.

5" x 5" ND squares
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From Green at al., SPIE, 2005. Simulations
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Contrast (Amag)

« Specially designed for high-contrast observations around

bright sources.

PSF with a concentrated core
corresponding to a resolution of
75 mas at 4.6 microns.

] I need to go through the
1 corresponding computation!!!

AMI with NIRISS enables the
detection of exoplanets at 3.8,
4.3, and 4.8 ym around stars as
bright as M’ ~ 5 with:

Contrast: ~2x10-5 (S/N~5)

r'! VVVVVVVV r VVVVVVVVV I VVVVVVVVV
[
6l NIRISS@ 4.8 um
L - NIRCam @ 4.4 um
[ | Bright planets MIRI@ 11 um
8H
3 |
Y
10
~|goal
12H
14 = ) — ]
F Faint planets \\ 1
16 !
18 I T Log - 9 3oy -yy Logoon -gcgge g gy i
0 2 3
Separation (")

4 Separations: 70 - 400 mas

European Space Agency
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4 coronagraphic modes on the side of the imaging field of view.

23 um

30x30arcsec | /
Lyot Mask

15.5 um
24 x 24 arcsec /
4QPM
11.4 um
10.65 um
5.5 x 0.6 arcsec /
Slit

Phase after JWST Pupil

6

Intensity after
MASKFQPM

Intensity after
FQPM FFT aligner

Intensity after
Rotation by 4.56 degrees

Intensity after Intensity after
MIRI FQPM 1065 FQPM FFT aligner

Intensity before
MIRI detector

Perrin et al.
SPIE
2012
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You got the “tour” of JWST, but now,
what is the actual status of the
mission? What are the next steps in its
development?

European Space Agency
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Overall things are going well!

« After several very turbulent years where the mission was
threatened of being cancelled, things are back on track.

Since the “replan” that took place on the US side around
2010-2011, the development of the JWST mission has been
progressing steadily.

«  Within cost and within schedule for a launch in October 2018.

The mission is now receiving adequate funding after years of
under-funding that lead to the initial launch delays and to most of
the 2010 cost increase.
« Things are back on track and this reflects immediately in the
good record of milestone achievements during the last 2-3 years.

INAF JWST day - P. Ferruit - October 2014
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Funded schedule reserve for the mission (as of 10/2014)

Months of Funded Schedule Reserve

14

-y
N

—lll|lll]lllllll|lll|lll|lllll—

—
o

oo

n

Current Reserve
Plan

------ — GSFC Required Reserve

T

III|III|I[
1 Government Shutdown

2 Accommodate installation of thermal sensors for OTIS testin
3 Aft Unitized Pallet Structure remanufacture delay

11.5 months out of the 48
months remaining before
launch!

II|III|II

OTIS

The situation
is healthy

|Illllll

2012

2013

2014

2015

Launch — "CD?

| <<

L1 Y |_ 2
2016 2017 2018 2019 L;D

Year a
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« All JWST mirrors have been manufactured.

 All 4 instruments have been delivered and have been integrated in
the payload module.

e

”»

JAMES WEBB SPACE TELESCOPE

 The first two cryogenic test campaigns of the payload module have
been successfully completed.

A lot of on-going work on the spacecraft / the sunshield / the
telescope itself.

AT
] e

\
»
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2012 | 2013 | 2014 |

2015

2016 | 2017 2018 | 2019 | 2020 and beyond |

Only the path of the
instruments is
shown, in reality
plenty of things are
running in parallel!

ISIM INTEGRATION AND TESTING

DELIVERY !
: TESTING

INTEGRATION

Instrument-
level activities

10/2014

NORMAL OPERATION

COMMISSIONING

LAUNCH ! 1,“ o
iy o .

FINAL STEPS OF THE INTEGRATION AND TESTING OF THE SPACECRAFT

TESTING OF THE TELESCOPE AND INSTRUMENTS TOGETHER

Progressive
integration of |
JWST...

European Space Agency
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18-meter high

2015 - Instruments in their final
flight configuration and final
payload module testing.

L Y

European Space Agency
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take a look at the webcam image of the cleanroom: www.jwst.nasa.gov
ts on the

4

A

primary mirror segmen

2015- Assembling the telescope
backplane).

(including the installation of the

Throughout 2015
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Almost 35-meter high!

2016-2017 - Putting the telescope
and the instruments together and
testing them. In parallel, assemble
the spacecraft.
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JWST - What happens next?

2017-2018: final integration and testing of the spacecraft and...

... LAUNCH!

But this will only be the
beginning of the story for
the scientific life of JWST!

¥ t
-
P
- oad 5 B B 4
L, 3
Lo I 2 .‘A =~ _ s % 3)‘ -
)] .‘ 1 r . o X . o oA . i oL ":-'"é-;’g'
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JWST - Scientific operation
Initial timeline

JWST Science Planning Timeline

| . A (as of October 2014)
\’U. . commissioning GOCP| GOcyl -
'Iﬁ proposals | 2017Nov | deadline -commissioning (6 mo)
seed 2018Feb -
W : .
’ " -cycle1
"d ) * 2019Apr
<L GTO & GO
. Q. 2016 2020
. A A
: g :
W GTO CP : Later cycles:
g 2016Nov . launch
A . 20180ct August - CP release
W GTO Prop November - deadline
E ‘ deadline Jan -TAC
s 2017Apr Apr - cycle start
GTO Cyl
targets finalized Slide credit: STScI

2017Sep (see presentation of M. Stiavelli)

S

INAF JWST day - P. Ferruit — October 2014 .
v Slide #65



-

« The European share of JWST's observing time.
>15% of JWST's observing time for applicants from ESA’s

member states.

« How much time will be available for GOs during the first cycles?
The GTOs have a total of 3960 hours to distribute within the first

3 cycles (with some constraints on how to spend them).

Director discretionary time: (up to) 10% of each cycle.
Numbers including direct and indirect overheads (policy under
discussion).
Requirement on overheads < 30%; in reality large variations

from program to program; question of indirect overheads to be
addressed. = work in progress.

Cycle Total number |Director discretionary | Available for GTO allocation use boundaries per cycle Corresponding time available for GOs
of hours time GOs and GTOs Minimum Maximum Minimum Maximum
Cycle 1 (2019-2020) 8766 hours|<10% [< 876 hours 7890 hours| 25% >1972 hours| 49% <3866 hours| 51% > 4024 hours| 75% <5918 hours
Cycle 2 (2020-2021) 8766 hours|<10% |< 876 hours 7890 hours 33% <2603 hours| 51% > 5286 hours | 100% <7890 hours
Cycle 3 (2021-2022) 8766 hours|<10% [< 876 hours 7890 hours 10% <789 hours| 90% > 7101 hours| 100% <7890 hours
Cycle >3 (>2022) 8766 hours|<10% (<876 hours 7890 hours 100% <7890 hours
Total GTO allocation: 3960 hours

Important note: direct and indirect overheads are included in the allocations (policy under discussion).

INAF JWST day - P. Ferruit - October 2014

European Space Agency

n
a
)
H*
o
o)



« Many of the observing policies for JWST are not yet frozen.
« Work on the preparation of the scientific operation of JWST is
ramping up and so are the policy discussions.
« The JSTAC (committee advising the director of STScI in particular
on policy implementation issues) is a key player.

« Some of the major discussions involve also the different partners
(NASA, ESA and CSA).

« Some key policy elements that are currently being discussed:

« Duration of the GO proprietary duration (request from the STScI
director to decrease it from 1 year to 6 months). Will be
discussed by the different partners.

« Definition of observing programs categories (small / medium /
large / legacy...).

« Implementation of parallel observing (pure parallels, coordinated
parallels...).

European Space Agency
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JWST is on track for a launch in October 2018
and for a start of scientific operation in the

first half of 2019!

Dates you may want to put in your calendars:
« QOctober 12-16, 2015: conference “Exploring the
Universe with JSWT"” at ESA/ESTEC (The

Netherlands).

« November 2017 - First call for proposals!

« Spring 2019 - Start of scientific operation!

Agency

European Space

Thank you for your attention!
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< EUROPEAN SPACE AGENCY = ABOUT US | OUR ACTIVITIES FOR PUBLIC  FOR MEDIA  FOR EDUCATORS = FOR KIDS

space science

dcesa

LW SPACE SCIENCE

Our Universe
+ About Space Science
* ESA's "Cosmic Vision'

Science missions
+ Mission navigator

Target groups
- For Media

+ For Scientists

£ %

 For Kids .
Multimedia . 2 HERSCHEL IMAGES

s §dencei #S88 Recent images from ESA's Herschel space
+ Sci observatory

A

+ Downloads

Planck: \g back a
. Sounds from space Neeoeo Archive | the dawn of time

P LATEST NEWS

+ Reference section

Stars can be late parents Hubble's Universe
30 January 2013

Services

- FAQs

SPACE SCIENCE

« Overall ESA science
missions web site

« www.esa.int/
Our_Activities/
Space_Science/

JWST overview page
available through the
“Mission navigator”

page.

JWST OVERVIEW

European Space Agency
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ESA  SCIENCE & TECHNOLOGY [IVEqs

Missions
Show All Missions

Mission Home
Summary
Fact Sheet
Objectives

Europe's Role

Background Science
Background Science

Cosmology and
Universe

Galaxy Formation
Milky Way
Star Formation

Planetary Systems

Spacecraft
JWST instruments

Mission Operations
Launch Vehicle

Orbit / Navigation

Resources
News Archive
Multimedia Gallery
Publications Archive
Calendar

Services
Contact Us
Subscribe

Disclaimer

© sookrARK K1

Inspired by the success of the Hubble Space Telescope, NASA, ESA and the Canadian Space Agency
have collaborated since 1996 on the design and construction of a scientifically worthy successor. Due
to be launched in 2018, the James Webb Space Telescope is expected to have as profound and
far-reaching an impact on astrophysics as did its famous predecessor.

LATEST NEWS

SPACECRAFT TESTING

ESA completes second instrument for James Webb
Space Telcscooe

i ESA has completed the Near-Infrared
Spectrograph one of two instruments it is contributing to the
international James Webb Space Telescope, a space observatory
set for launch on an Ariane 5 rocket in 2018. Read more

Europe delivers first JWST instrument

09 2012 The first instrument to be completed for the James
Webb Space Telescope, MIRI, was handed over by the European
consortium that built it to ESA at a ceremony held in London today,
and will now be delivered to NASA aiming for launch in 2018.

#02 NIRSpcc s European adventure

3 In this second entry of the JWST MIRI and
I\IRSpec integration and test journal, we catch up with NIRSpec -
the Near InfraRed Spectrograph, before it departs Europe for
NASA's Goddard Space Flight Center (GSFC). Read more

FORPUBLIC &' FOR EDUCATORS

Shortcut URL
http://sci.esa.int/jwst

Elsewhere on esa.int

Webb's cool instrument
enters payload module

From our Partners

NASA Engineers
Rehearse Placement of
Webb Telescope's
NIRSpec and
Microshutters

2012: The Webb
Telescope's Big Year of
Progress

Special Features

Following the reds!

Science@ESA: Episode
4: Following the
redshift - from HST to
JwsT

The Webb-cam: follow
the JWST activities at
GSFC

INAF JWST day - P. Ferruit - October 2014

“Science and
technology” section
dedicated to JWST
http://sci.esa.int/

jwst/

Latest news with the
press releases for
major milestones.

Spacecraft testing
section with a
‘journal” following
what happens to
MIRI and NIRSpec.
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JAMES WEBB SPACE TELESCOP

EUROPEAN SPACE AGENCY o'  SCIENCE & TECHNOLOGY o'  ESA INTRANET o SIGN IN

SRE HOME

SRE Portal » JWST » Home

Home
Documents
Communication

Internal

i

OUR SCIENCE MISSIONS v SCIENCE FACULTY ~ SRE RESOURCES v SRE DIRECTORATE v HELP

ESA AND THE JAMES WEBB SPACE TELESCOPE

The James Webb S:mc: Telescope (JWST) (s & collsborative project between and th
Although radically different in design, srd | emphasizing the infrared part of the clectromagnes spectrum, msY is wi dl:lv seen a5 the
successor ta the Hul

The JWST observatory wil corsist of &
deployable 6.6 meter passwvely cooled
telescope optimized for infrared wave! jths,
and will be cperated in deep space at the
anti-Sun Earth-Sun Lagrangian point {L2). It
wil carry four scientific instruments: a
nesr-infrared  camers  (NIRCam), a
near-infrared multi-ot t spectrograph
(NIRSpec) covering the 0.6 - § pm spectral
region, a near-mfrared slit-less spectrograph
(NIRISS), an¢ & combined mid-infrared
camera/spectrograph (MIRI) covering § - 28
um. The JWST focal plane (see image to the
right) contains apertures for the science
nstruments and the Fine Guidence Sersar
(FGS).

_]

Vertical Fied Position (arc aimutes)

The scientific goals of the JWST mission can o 24 © 204 4 .

be sorted into four broad themes: Horsrutal Field Prosteon (20 mmsmrs |

¢ The enc of the cork ages: first Ight and rie focal plane of the JWST telescope with the assigned field of views for the instruments.
re-jonization

The assembly of galaxies

The birth of stars and proto-planetary SV tems

Planetary systems and the origins of

Athough the first two of these themes are extragalactic in nature and concerned with exploring the formation of stars and galaxies in
the remote Universe at the earbest times, they are mtimately linked to the latter two mainly galactic themes, which aim at
urderstanding the detaded process of star and planet formation in our own galaxy.

The Europesn Space Agency is responsible for  [NEESSSS Y
provicing  NIRSpec  from  ESA , and :
approximately  half of MIRI th :
contributions from the member states via a
consortium of Europesn science instiuticns (EC)
As its non-instrument contribution, ESA  will
provide the Ariane § launcher that will place the
JWST observatory in its orbit around L2
Farthermare, & numbar of ESA staff will be posted
at the

European payiosd
components as ESA's on ta IWST

operations.

The purpase of this web-site is to drovice
nformatan speciic ta the NIRSpes instrument, its
performances and calibration. Designed as a mult-
object spectragraph (MOS), NIRSpes wil be sble
to observe more than 100 astranomicel abjects
simultaneously. It has a large field of view (= 3'
3) anc is highly senstive over &3 wavelength
range (0.6 to 5 pm). The purpose of NIRSpec is to
provice low (R~100), medium (R~3000), and
high-resoluticn (R~2700) spectroscopic
observations In suppert of the four main science
themes 01 JWST. NIRSpec is developed by ESA
with n Germany GmbM as the prime
contractor.

I you sre fooking for more geners! information o
ha WCT micsinn nd Wo adanra lasoa e

JWST and NIRSpec web site
maintained by the science and
operation team at ESA.

http://www.rssd.esa.int/
JWST

The main focus is the NIRSpec
instrument.

Work in progress...

More information will be added
as time goes on.

European Space Agency
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:'JWST on the web — Resources — NASA
JWST web-site

esa

¢+0198 \ES WEBB SPACE TELESCOPE st

NASA JWST site
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A lot of information.
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JWST on the web — Resources — NASA
JWST web-site
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In the “"STATUS”
section, you can have
a look at the progress
of the project
(achievements,
milestones, next
steps...)
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JWST web site at
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James Webb Space Telescope

» JWST Overview

”»

JAMES WEBB SPACE TELESCOP

ey | s « http://www.stsci.edu/

> Science

CE
T PomE. iwst/

* Instruments

* Operations 7 b Down-to-Earth info about the James Webb - =
s = - Space Toscope.Dcaver at e ST « A lot of information.
DottmentALCHIS ~— ) Mission is all about, without all the confusing

astronomy jargon. Also, check out Goddard's
Glossary Outreach Site.

Meetings
The James Webb Space Telescope (JWST) is a large 6.5 meter spateselq L A z
will be launched later this decade. JWST is optimized to study infrared light from e R v H P t t E TC b
v ’ [ ]
Universe with four sensitive imaging and spectroscopic instruments. JWST's science b0 e« Kb ro o y p e S Ca n e
goals include answering some of our most fundamental questions about the origin of =
the cosmos and life in the Universe. The telescope is being built by Northrop JWST team at STScl - January

: H A\
Grumman Aerospace Systems for NASA, ESA, and CSA. JWST development is led ! fo u n d I n t h e S Oftwa re
by NASA's Goddard Space Flight Center . The Space Telescope Science Institute Shortcuts

(STScl) is the Science and Operations Center (S&OC) for the JWST. The observatory

has been named after NASA's second administrator James Webb, best known for his JWST Primer [E Too I S m Secti o n -

leadership of the Apollo missions. WebbPSF
More Images Sensitivity
Prototype ETC

JWST Cheat Sheet &

JWST Science Goals MIRI Pocket Guide &
iRy « Note also the presence
NIRSpec Pocket Guide [E

JWST News Of development
‘rj::w::r:?:xg rsn::::: ?::::nal Harbor, MD, ve rs i 0 n S of t h e J W ST

will feature a JWST Science Session on Wednesday.

January 8th starting at 10 AM. The speaker list is Marla
Geha (Yale U) on galaxy evolution; John Johnson

0o fasemply IR i APTs ( astronomer’s
proposal tools)

The End of the Dark Ages:
First Light and Reionization

\
»

 Pocket guides
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SPACE TELESCOPE SCIENCE INSTITUTE o Web Site of the 20 1 1

nmmn STScI workshop on

Space Telescope Science Institute

e

% 2011 JWST Workshop “Frontier Science
FrontierScience Opportunites o X Opportunities with
vihte 3mes b . S ”

Space Telstope 2 June 682011 JWST
2 S1Se Baltimore Marviand
= « http://
www.stsci.edu/

institute/conference/
jwst2011/

THE STEVEN MULLER BUILDING

Look at the STSclI
webcast archive to

Scientific Purpose and Goals - -

A R A PO S o S i S S view the various

talks.
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SPACE TELESCOPE SCIENCE INSTITUTE

L e = e e me
James Webb Space Telescope
Science Operations Design Reference Mission

SODRM

Programs

The new 2012 edition of the Science Operations Design Reference Mission (SODRM) Eis a
major exercise in simulating the scientific program of the observatory. The new SODRM
updates the 2005 version and is designed to represent the range and depth of science
programs that JWST will carry out in its first year of science operations. Its main purpose is to
provide a realistic test bed for the design and implementation of the JWST ground system at
STScl, and for simulations of the operating schedule for the observatory and its instruments. Higlights
The 112 SODRM programs cover a wide range of science and calibrations from a broad cross-

section of scientists from the STScl, GSFC, and the JWST instrument teams. The SODRM

2012 programs do not represent actual allocations or reservations of observing time; the real

JWST observing programs will consist primarily of programs competitively selected by the

Telescope Allocation Committee (TAC), plus Guaranteed Time Observations (GTO).

> Science Programs

» Science Programs
Summaries

» Science Programs

Over the long term, we expect to use the SODRM extensively to improve the JWST ground and
flight operational systems. The SODRM deliberately exercises all the instrument modes and
invokes a wide range of special requirements for mosaics, orient specifications, and timing.
Such requirements test the limits of our ability to plan, schedule, and execute observations with
this complex facility. In the near term, we are using the SODRM to identify the observational
overheads with the greatest impact on observational efficiency. We will continue to update the
SODRM as our system and the science evolves, and we expect to solicit community input in
future iterations.

Summary of SODRM Programs by Category

The following table provides with a summary of the SODRM programs by science/calibration
category. In each category, the table gives the number of programs, the total time in days, and
the percentage of the total time. There are 112 SODRM programs comprised of 70 science
programs and 42 calibration programs. The total time for the SODRM 2012 is 649 days = 1.78
years.

Solar System 8 513 7.9%

INAF JWST day - P. Ferruit - October 2014

The so-called SODRM
http://

www.stsci.edu/jwst/

science/sodrm

Exercise aiming at
simulating what could
be one year of JWST
observations.
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'r.~'J_WST on the web - Resources - "“"Behind

' the Webb”

- Series of short videos
showing various
moments in the

development of JWST
VIDEO PODCAST Show 17: Third Light's the Charm e 4% (]

HUBBLE BBLE
DISCOVERIES TELESCOPE

Behind the Webb Video Podcast @ sHARe

¥ WEBB TELESCOPE

COP.

SCIENCE ON THE EDGE Jdr‘n?&
TECHNOLOGY AT THE { Behind rhe Webb

EXTRI } Ei
Space
WEBB: PAST & FUTURE 7 ‘

Subscribe &

Telescope
PROGRESS REPORT
BEHIND THE WEBB

About this video podcast }J HD Quicktime (9
webb_telescope/
state-of-the-art observatory. Join our

http:

[
) .

subscribe Right-click and choose "Save
The Webb Telescope is coming 4 e
together, piece by piece, as teams ) Large Quickime (2
@) Small Quicktime (3.

host, Mary Estacion, as she takes you @) HD WMV (77.31 MB b h i d t h W
behind the scenes to wach the 2 o ; 4 ge e n e e
construction and testing, and hear TR X ‘ “J S — — -

: webbtelescope.orq/
L
around the country work to build this
from the people who make it work.

) small WMV (9.17

-

Comments

Share your thoughts about the Behind
the Webb video podcast.
Submit comments here.

Download video players

shownotes:

@) HD Xx:
@) Large Xvid (
§) Small xvi

Watch an episode:

« Oriented toward a
fairly wide audience.

To view these videos you may need to R

download and install one of these free Before light from the universe reaches Webb's cameras and science instruments, it will reflect

video players: off four different mirrors — the primary, secondary, tertiary and fine-steering mirrors. The light's Show 17: Third
third stop along its zigzagging path Is the tertiary mirror, housed within the Aft Optics Subsystem

at the center of Webb's 21-foot primary mirror. Mary Estacion visits Ball Aerospace in Boulder,

Colorado, to leam about the tertiary mirror's role and to see how the mirror's optics are being

QuickTime (QT)IPod: tested.

Download now!

Windows Media (WMV) Player:
Download now!

Flash:
Download now!

Show 16: Canada's
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EARLY UNIVERSE EXPLORATIO
WITH NIRSPEC

A Marie Curie Initial Training Network of the European Union

Overview
Objectives Project Overview
Partners ELIXIR is a Marie Curie Initial Training Network funded by the Seventh Framework Programme (FP7) of the European
Meetings Commission. The network has started officially on 1st December 2008 for a duration of 4 years.

Schools The overall objective of ELIXIR is to develop European expertise in searches for primeval galaxies and in the extraction of key
R h ical information from deep sky observations, to ensure the maximum scientific return of the future James Webb Space

esearc .

Publications

Vacancies

Contact us

Restricted

plan and participate in the ground calibration campaigns, and help define th@agerational and data processing procedure. They are
also responsible for defining and executing 2 major science program exploiting 90Bsagurs of observing time early in the mission,
which will showcase the capabilities of NIRSpec. In this context, the ELIXIR network willayelop European expertise in searches
for primeval galaxies and in the extraction ul key physical information from deep sky obs jons, to ensure the maximum
scientific return of NIRSpec for the P . The acc of this goal requires ™ ombined expertise of 4
different communities:

* Observational astronomers with expertise in deep sky surveys and in spatially resolved studies of distant galaxies.
 Experts in spectral models of galaxies, to interpret the light emitted by distant galaxies in terms of physical parameters S0

Schools

The ELIXIR network will organize 3 "technology-oriented" schools on the NIRSpec project.
First ELIXIR School: "The JWST/NIRSpec Project” (31 May-2 June 2010)
Location: EADS/Astrium GmbH (Ottobrunn, Germany)

Second ELIXIR School: "How Does a Space Project Work?” (19-20 May 2011)

Location: ESA/ESTEC (Noordwijk, The Netherlands)

Third ELIXIR School: "What Will it Look Like to Observe with NIRSpec?” (26-27 September 2012)

Location: ESA/ESTEC (Noordwijk, The Netherlands)

INAF JWST day - P. Ferruit — October 2014

Web site of the
ELIXIR network (PI:
S. Charlot, NIRSpec
related)

http://www.iap.fr/
elixir/index.html/

A lot of interesting
material in the
“Schools” section
(presentations made
during the 3 network
schools).

European Space Agency
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« MIRI at RAL, ROE and JPL
« http://www.stfc.ac.uk/RALSpace/18419.aspx/
« http://jwst-miri.roe.ac.uk/

 http://www.jpl.nasa.gov/missions/details.php?id=5921

« NIRCam at the University of Arizona
. http://ircamera.as.arizona.edu/nircam/

« FGS/NIRISS at CSA
http://www.asc-csa.gc.ca/eng/satellites/jwst/facts.asp

European Space Agency
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