NIRSpec -
The JWST Near-InfraRed Spectrograph
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Model C1: Medwm Ocean Planet
JWST, NIRSpec, 10 transits, 28 hours
M3V, J=8, P.=29 urs
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NIRSpec Optical Design 9 \\& eSa

Fore-Optics Filter Collimator Camera

Telescope TMA Wheel TMA TMA
Focus (f/20)
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NIRSpec Mechanical Design {@ X\&
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Pick-off mirrors

Filter wheel

Camera housing
ReFoc Mech. (RMA)




NIRSpec Demonstration Model

- delivered to NASA in
Jan. 2010

- flight-like optics up
to MSA plane

- mass dummies in
COLL and CAM parts
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NIRSpec Flight Model

- currently being
assembled at EADS

- 3 sub-systems missing:
- FPA
- MSA
- GWA
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Key Features s deesa

Active MSA Area

All-Reflective Optics
Mounting Frame
3.4" x 3.6" FoV (9 arcmin? for MOS) \

0.2”" mas nominal slit width

3 slit selection devices:




The NIRSpec spectral bands

3 <~ esa

wavelength range 0.6 - 5 um spans 4 octaves!
- gratings need order separation!

use long pass filters:

Name Bandpass Average '
Trans.
F140X 0.8 um <A<2.0 > 85%
um
F110W 1.Oum <A<1.2 > 90%
um

Blaze Function

OPAQUE | n/a

Second Order

Lz\x/\

R=1000 and R=2700

I

First Order

Wavelength (um)




Micro-Shutter Array
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7 Sep 2004

Date

Signal A = SE2

Photo

Time :14:13:24

No. = 2060




MSA performance: Closed Shutters ,,@ *\Qi‘iesa

il Tt LR
shutters that do not open A e RN ¢
(“failed closed”): F R A I A
- cannot be used, but do not

cause further harm : NI
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An Example: the HUDF 3 & ¥ c
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the HUDF

An Example




An Example: the HUDF s deesa
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An Example: the HUDF ss@cesa
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An Example

R 100:




An Example: the HUDF

R 1000:

—r —
——
A\ — — H — -
—— e ——
!
t B B
|
—— == ———————-——
! =
—_—— [




e
a
=
5L

)
o
)

An Example
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MSA Performance: Open Shutters @4 ¥ c

eSa

shutters that do not close
(“failed open”):

- are critical because they
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NIRSpec Detectors @& {<esa

Material: HgCdTe

light sensitive from 0.6 to 5 um
2 X (2048 x 2048) pixels

pixel size 18 um

low readout noise

low dark current




this just In:

Flight Detector Performance

Dark current is less
than specified 0.01 e7/s !
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this just in:

Flight Detector Performance (2)

Total noise in 1000s
exposure (88 samples)
seems to meet the spec !

(assumed gain value of
1.2 e-/DN needs to be
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Expected Continuum Sensitivities 4@ *\Q{\“:esa

R=2700 Gratings




Expected Unresolved Line Sensitivities 4@ *\Q{\“:esa

R=100 Prism




