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Scientific Objectives

exoplanets

SIRTF & ASTRO-F  ~ Vaned!

SIRTF ASTRO-F
Aug 25, 2003 Launch 2005 Launch

85 cooled Telescope

70 cooled Telescope




* Outline of SPICA

= Telescope: 3.5m, 4.5 K
= JWST(20-40K), HSO(80K)
= Core A :5-200 p m
= JWST (Opt-NIR), HSO
(Sub-mm)
= Orbit: Sun-Earth L2

Halo

= Warm Launch, Cooling
on Orbit

= Total Weight: 2.6 t
= Launch: 2010 by HIIA

i Focal Plane Instruments

= First Priority

= Mid-Infrared Camera & Spectrometer
= with Coronagraphic Capability

» Far-Infrared Camera & Spectrometer
= High Resolution
= 3.5" @ 50 p m (c.f. 30" for ASTRO-F)

= Second Priority
= NIR Camera & Spectrometer
= Sub-mm Camera & Spectrometer




Herschel in a nutshell
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6 m class telescope
Operat. Temp <50 K
Wavelength 0.6 — 28 y m
Launch Aug 2011
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4.5K Stage Cooler

i Warm Launch, Cooling on Orbit

= Effective Radiative

Cooling
» S-E L2 Halo Orbit

= Easy Thermal 4 o
Shielding sun Eart
= Mechanical t
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= Essential for 4.5K




i ASTRO-F Legacy

sASTRO-F:

=SPICA:

| |
malso SMILES
| |

Stirling on ASTRO-F




i ASTRO-F Telescope

n cm R.C.
= Oper. Temp. 5.8 K
= Diff. Limit @5y m
= SiC
= Porous Core
= CVD Coat
= Area Density 28 kg/m?
= But D<1m




[ Actuators
. with few Actuators
= Simple,
. with many Actuators
|
= SIiC
= C/SiC

Et

= IRTS (Al, 15cm
= ASTRO-F (Hybrid SiC, 70 cm

= RFP/RFI (2002 8 )
= NTSpace + Goodrich
. + Nikon + Astrium
n BBM
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Actuators

(piston, tilt, focus) PMA3 PMA9

s osv

New Material C/SiC
e

Previpus C/%iC

(I/Wdd) 310

Current ¢/sic.

0 50 100 150 200 250

Temperature (K)
sAdvantage: Large Monolithic Mirror
sDisadvantage: Large CTE at low T? - Solved
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C/SiC

{ A
C/siC
1 SiC
2 Si
3 C
1-2 100nm
7.4Anm(@RMS)
C

0 0.179mm 0.7y m
1-2 100nm
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& SPICA

» 200mMW@20K (JT )
» 2-stage Stirling (ASTRO-F
= 30MW@4.5K ( )
» 4He JT (ASTRO-F + SMILES
m 156MW@2.5K (Ge:Ga )
= 3He or 4He JT ( )

= 10mW@1.7K (
= 3He JT ( )

.

12
set up
. 13
= 3He JT 2.5K)
: AmMW@1.7K)
m 14 )
(LOmW@1.7K)
. 4 ( )
(12mW@1.7K)

= Stirling
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Stirling
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Table Development Status of Mechanical Cooler for Space Use at SHI
Mission/Project Cooling Purpose o Cooler Type (*) Typical Cooling Power In Present
1| SELENE/GRS Ge Detector. AST 1.5W/80K 40W. PEM
2| ASTRO-E2/XRS Outer Vapor cooled shield 1ST 2.5W/100K 35W PEM
3| Planet-C/IR2 CCD 1ST 1W/65K 50W BBM, Planning
4] NeXT/XRT CCD 1ST BW/173K 20W * 2sets Planning
5] ASTRO-F Inner Vapor cooled shield 2ST 0.2W/20K S0W * 2sets EM
6] VSOP-2 Low noise Amp. 2ST TBD TBD Planning
7| JEM/SMILES Submillmeter detector (SIS mixer) 2ST + “HedT 20mwW/4.5K 150w PFM
Pre-Amp. 1W/100K , 0.2W/20K
8| SPICA Pre-coolin 2sT 0.2W/20K 100w Planning
Telescope , Si:AS detector 2ST + “HedT 30mwW/4.5K 180w Planning
Unstressed Ge:Ga detector TBD 10mwW/2.5K 200W(TBD) Planning
Stressed Ge:Ga detector 2ST + °HeJT 5mW/1.7K 180W BBM
9| NeXT/XRS Inner and Outer Vapor cooled shields 2ST 2W/100K , 0.3W/20K * 2sets 80W * 2sets Planning
LHe tank 2ST + *HedT SmW/1.7K 180w Planning
X-Ray det e ADR 0.05K TBD Planning

Note(*)

1ST _ Single stage stirling cycle cooler
2ST  Two-stage stirling cycle cooler
Joule-Thomson cycle cooler

DR__Adiabatic
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ASTRO-F FIS/SW detector

(50-110 pm)
Ge Ga Monolithic array.

_511' I PHE N .E__.: 1]

Readout circuit |
.I' 1T
r
| Ll

Array format: 20 x 3 + 20 x 2
| Pixel size: 0.5 x 0.5 mm

GeGaarray I
I || | i”

This column is not used.

ASTRO-F/FIS/LW detector
(110— 00 um

Stressed Ge:Ga photoconductors

Array format: 15x 3+ 15x 2
|| Pixel size: 0.9 x 0.9 mm




Photoluminescence
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& Si:Sb

*SIRTF

-SIRTF

10(8)/s)

& BIB Ge:Ga

u Ed
u

= U.C. Berkeley E. Haller

= ASTRO-F
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+

. critical components
= Two Critical Issues
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i SPICA

= Critical Components

. (2004
. ASTRO-F

PM (2005-7
FM (2008-2010 )
(2010 )

(2004

Space Odyssey 2010
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