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Instrument Overview

5 -- 38um(--50um) Camera and Spectrometer

m Wide Field Camera
5 arcminutes square FOV x 2, A\ 5--25 and 20--38um

m High Resolution Spectrograph
R ~ 30,000 A\ 4--8 um and 12--18um
m Mid Resolution Spectrograph
IFU by image slicer
R~1500--700 AA (10--20)+(20--36)um at once

m Low Resolution Spectrograph
R ~ 50--100 A\ 5-26um and (20-38 or 25-48)um
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Scientific objectives

m Resolution of Birth and Evolution of Galaxies
m Thorough Understanding of Planetary System Formation
m The Transmigration of Dust in the Universe
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--- Today'’s topics ---

We will show

Specifications of the instrument
Current design
Status of developments

and also talk about
Feasibility of the specifications
Priority in the development process.

Please discuss

What is important in the future?
Modifications of the specifications.
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Spec.: Wide-Field-Camera (WFC)

mFOV: 5 x5 x2field WFC-S and WFC-L
m Diffraction limited image
m Zodiacal light limit noize
s WFC-S
5 -- 25um
Si:As 2048x2048 pixels 0.7146 fov/pix
s WFC-L
20 -- 38um
Si:Sb 1024x1024 pixels 0."293 fov/pix
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Spec.: High Resolution Spectrograph (HRS)

m Immersion Grating based High Resolution
m HRS-L

Si:As 2048 x 2048 detector

12 -- 18 um R~20,000 -- 30,000

6°.0 x 1°.2 long slit

0”.48 /pix
m HRS-S

Si:As 2048 x 2048 detector

4 -- 8um R~30,000

3".5x0".72 long slit

0”.288 /pix
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Spec.: Mid Resolution Spectrograph (MRS)

m Integral Field Unit by Image slicer

m 2-octave wavelength coverage by dichroic filter
s MRS-L

Si:Sb 1024x1024 detector

20 -- 36 um R~700

127.0 x 2".5 slitlet x 5= 12" x 12" FOV

0”.485 /pix
m MRS-S

Si:As 2048x2048 detector

10 -- 20um R~1500

12” x 17.2 slitlet x 5 = 12” x 6” FOV (part of MRS-L FOV)
0”.403 /pix
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Spec.: Low Resolution Spectrograph (LRS)

m \Wide wavelength coverage
m High sensitivity
m LRS-S
S -- 26 um covered by prism
2.5 x 17.40 long slit
R ~ 50 -- 100
m LRS-L
20 -- 38 um prism or grating
2.5 x 27.66 long slit
R ~ 50 --100
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LRS issues

m High sensitivity is required. -- Feasible

m Choice of disperser and wavelength coverage
Prism : Wide coverage, Low Resolution, fab. Risk
Grating: Limited coverage, very feasible

Instantaneous wave length coverage for LRS-S
m current plan : as wide as possible 5 -- 26um
option 5 --10um ( outside MRS, competitive JWST) or
10 -- 20um (inside MRS, outside JWST)
m Slit width should be optimized at longest wavelength

Extension to longer wavelength
Detector technology up to 50um is under development
Risk:
m Detector prop. is unknown
m Easy to cancel the extension and back to Si:Sb based 38um limit

Cost:
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Expected performance

m WFC-S/L
Point source, 1hr, 50
49/6.7/7.7 udy for 20/ 30/ 38 um
0.13/1.2/3.5udyfor5/10/20 um

m HRS-S/L

Point source, 1hr, 56 8mJy(L) 3mJy(S)

Diffuse , 1hr, 56 10 MJy/sr(L) 30 MJy/sr(S)
s MRS-S/L

Point source, 600sec, 56 ~600 udy(L) ~100 wJy(S)
m LRS-S/L

Point source, 600sec, 50

64 /84 /108 /136 uwly at 20/25/30 /35 um
7.3/14/26/39 wly at 7.5/ 10/ 15/ 20 um
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Design: Optical architecture
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Design: Fore-optigs

Telescope Boresight
Pupil Image

FoV for MRS/LRS

FoV for LRS /

FoV for WFC
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" WFC-S 3D View
Design: WFC
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m WFC-S
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" WFC-L 3D View

Fore-Optics

S "1OB top surface

o PM4

2 (XY Polynomial)
£ PM2 =
g (XY Polynomial) Jai /
g =

——

(XY Polynomial) A
Fore-Optics \ -
Focal Plane g Ei;e;zci%rzzﬂxc;%;lz (XY Polynomial)
§ 50.00 MM

MIRACLE WFC-L N.F  11-Dec-10

IOB bottom surface

v




m WFC-L
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Design: HRS
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Design: MRS

m Slicser

the first focal plane

F conversion mirror

field mirror F6 — F10

pupil-mirrors
image slicer

\ Offner refocus system

to spectrograph
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Design: LRS
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Design: Heat and Mass

m Thermal design:

VERY Limited resource
Operation mode is limited, Clear the resource limit

m Mass budget:

Rough estimate, Within the budget

Table 20: Operation mode and heat load

Mode 20K | 45K | 1.7K note
(mW) | (mW) | (mW)

Standby Allocated TBD 0.4 0.3

Observing Allocated TBD 4.0 2.1

Standby 2.24 0.18 | <0.01

WFC-S/L + LRS-S/L | 134 3.6 2.0 | Frame rate 1Hz(WFC-L,LRS-L),
1/4Hz(WFC-S,LRS-S)

WFC-S/L + MRS-S/L | 134 3.6 2.0 | Frame rate 1Hz(WFC-L,MRS-L),
1/4Hz(WFC-S,MRS-S)

WFC-S/L + HRS-S/L | 10.64 3.6 1.0 | Frame rate 1Hz(WFC-L),

1 /4Hz(WFC-S), 1/8Hz(HRS-S/L)
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Devel.: Detector

m Si:Sb 1024 x 1024
On going development. Budget limited.
m Si:As 2048 x 2048
JWST Heritage, Start to develop.
Budget limited
m Si:As High dope 1024x1024

Development by another US project. (We can
get information. )
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Devel.: Optical elements
m I[mmersion Grating
HRS-S : ZnSe final development phase
HRS-L : CdTe Now, look hopeful
m Filter, Prism, Mirror, Lens, and etc

On going development.
Man power / technology / budget limit




