JWST und NIRSpec

- auf der Suche nach dem ersten Licht -
Torsten Boker, European Space Agency

. . Multi-Object Spectroscopy
> [ NGC 7714 y
I Z=6, 10°s

Hg [omI]

Zero Order 2nd Oéﬂer
Spectra Speg‘tra

Counts (103)

£
=3
s
=
%
[
4
=
s
Z
°
3
o

Wavelength (um)




Hubble primary
mirror

mirror

dcesa

Das James Webb Space Telescope:

« Kollaboration zwischen NASA, ESA und CSA

« Wissenschaftliche Nachfolge des Hubble ST

- segmentierter Hauptspiegel mit 6.5m @




HST — 384,400 km

1.5 million km
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N6 = Die wissenschaftlichen Ziele

 Untersuchungen des frihen Universums,
insbesondere der ersten Sterne und
Galaxien nach dem Urknall

« Studium der Galaxienformation
und —entwicklung

 Durchdringung dichter Staubwolken, um




Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.

Inflation_

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years
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« Aufnahme des Himmels

- Wahl “interessanter” Objekte

« Ausblenden des restlichen Feldes

- Spektrale Aufweitung
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4x (365x171) einzeln ansteuerbare Spalte
bis zu ~100 Objekte gleichzeitig beobachtbar
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NIRSpec - ein Mehrzweckinstrument

JWST/NIRSpec

MOS

- 9 square arcmin. field of view
- Low spectral resolution (30 to 300), prism-

Mlllti-ObjECt SPeCthCOPY with based mode covering the 0.6-5.0 micron range

0.2”-wide mini-slits.

in one exposure.
- Medium spectral resolution (500 to 1300),
grating-based mode covering the 0.7-5.0 range

IFU

IFU spectroscopy with a
0.1” sampling.

(IFU made of 30 slices for a total of
900 “spaxels”)

- 3"x3" field of view

- Low spectral resolution (30 to 300), prism-based mode
covering the 0.6-5.0 micron range in one exposure.

- Medium (500 to 1300) and high (1400-3600) spectral reso-
lution modes, covering the 0.7-5.0 range in 4 exposures.

- IFU and MOS cannot be used at the same time.

- 5 slits available

High-contrast slit spe(tros(opy, All spectral resolution modes available.

- SLIT can be used simultaneously to IFU or

|

(including with a 1.6”x1.6” square aperture for MOS.
extra-solar planet transit observation)




~d Mechanisches Design
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Pick-off mirrors
Filter wheel

Camera housing

1\‘&2,', N ReFoc Mech. (RMA)




Optisches Design

Fore-Optics Filter Collimator Camera

Telescope TMA Wheel TMA TMA
Focus (f/20)

Pick-off :
Mirror(s)
Micro-Shutter Grating Focal Plane

Array (f12.5 Wheel Array (f/5.7)
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