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SPICA Mission Overview

e Telescope: 3.2m (EPD 3.0m), 6 K
Superior Sensitivity
Good spatial resolution
e Core wavelength: 5-210 um
MIR Instrument
Far-Infrared Instrument (SAFARI)
e Orbit: Sun-Earth L2 Halo

e Mission Life
3 years (nominal)

S years (goal) g
e Weight: 3.7 t
e Launch: 2022 5 PR
e International mission - Mt
Japan, Europe, Korea, Taiwan, (USA)
sSricA ®
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Outline of my Talk

e Scientific Goals
e Mission Overview
e Programmatic Status
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Scientific Goals 1

e How did the Universe originate and what
Is it made of ?
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Extinction Is a problem

== (Cosmic star formation history aolh pmckes
Spectroscopy in MIR and FIR required
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AGN vs Starburst: Diagnostic Lines
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« Key diagnostic lines in mid- to far-infrared
out to z > 3 even in obscured system
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aracterizing
Hidden Nature of Galaxies
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Revealing true nature
of obscured galaxies.

Srarburst and /or Super
Massive Black holes

SPICA
1000 observations
are essential
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Scientific Goals 2

e \What are the conditions for stellar and
planetary formation ?

— Mid- and Far-IR observations
sPiCA for gas and dust phases
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Gaseous Planets vs Rocky Planets

yyyyyyyyyyyyyyyy

SPICA/SAFARI

. Protoplanetary disk_
around HD142527 |
~ ISO (R~150)-

e H,O ice is expected to play a
crucial role in planetary formation

e \What made the difference
Malfaitoet;;.1995o woen ey 200 betwenn Glant planets VS
terrestriatplamets

-----

Spitzer PSF

O SAFARI PSF @ 70um

20 arcsec

| veEER Resolution to image “snowlines” in
SricA local dystems

SAFARIFoV ——*

‘—
P

-50 1]



1e+01

1e+00 |

1e-01

1e-03

1e-04

Flux Density (mJy)

1e+01

1e+00

5 S 16-01
Ooronadrap

1e-02

e Characterization of
atmosphere of exoplanets
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Challenge to detect O,
features at 9.6um: Biomarker !
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Life C}n:le of Dust
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— how they are ejected into the interstellor space
— how they evolve in the interstellar space in a galaxy
— where and how the dust is destroyed
— how they enrich the universe
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with

*AKARI was launched in 2006

SicA *ldeal inputs for SPICA with 1.3 million sources__

Space Infrared Telescope for Co:




Japan Aerospace
Exploration Agency

ICA

Space Infrared Telescope for Cosmology and Astrophysics

Mission Overview
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Requirements:

high spatial resolution
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e High spatial resolution
SPICA — 3m-class telescope required
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equirements:

Cooled Telescope

e T<10 K is required to improve sensitivity

Background Radiation can be reduced by a factor
of one million !
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Cryogen-free mission

Today's Space Telescopes SPICA new design

// A radiator

Large
Telescope

Y

I Mechanical

Large
He Tank

| Cryocooler
""" Small
Telescope
Spacecraft Spacecraft

Lighter and Larger
SriCA 23



Heritage of Mechanical Cryocoolers

o AKARI
2-stage Stirling
200mW @ 20 K ®
=i > -
Iéspsg life test » SUZAKU
= ADR, 60mk reached
2006 = 2005
= Cryocooler technology is
« SMILES strategic technology for
L T 30mW@ 4.5 space science In Japan
K = Future Missions: Kaguya, Planet-C,
. 2009 ASTRO-G, ASTRO-H, SPICA
. = Cryocoolers required for
SrIicA SPICA will be flight-praver




SPICA Focal Plane Instruments

Telescope shell (CFRP)

(SiC, developed by
ESA)

Pre-cooling shields
(Al+partly CFRP, 3-folds)

e SAFARI
Far-infrared imaging spectrometer

P.l. SRON (Netherlands) with SAFARI
Consortium

e MCS
Mid-infrared camera & spectrometer

P.l. JAXA, Universities, and ASIAA
(Taiwan)

o SCI
SPICA coronagraphic instrument
P.l. JAXA with Nagoya Univ.

e FPC
Near-infrared camera and spectrometer
P.l. KASI (Korea)

26



Focal Plane Instruments: baseline

Wavelength coverage vs Resolving Power

Herschel

MK (5V)
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S2ICA MCS, SAFARI: Mandatory Instrument 2



MCS-WFC much improved

imaging capability in MIR

AKARI Deep survey SPICA MCS-WFC
@24 micron simulation
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The first cosmological

spectrosennic siirvev

.
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Programmatic Aspects
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International Collaboration
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SPICA Project Status

e JAPAN (JAXA)
MDR in 2007 & Official SPICA Preproject team (Phase A & B1) established in 2008
System Requirement Review (SRR, 2010)
Planning SDR and Phase-up Review (final approval) in FY2013

o ESA - Final Approval
Assessment Study (Cosmic Vision) completed ]
Supporting I/F definition Req Ui red '

e SAFARI Consortium (Pl: SRON)
SRON got funded ! (90% of that required)

Dedicated team has been working actively Strong Su ppo rt
e Korea Status (Pl KASI)

Official Study Team formed with KASI as P! by Community
e Taiwan (Pl: ASIAA) iS essential

Concrete collaboration started.

e US Status (PI: TBD)
e Assessment Study by 3 teams funded by NASA in 2010
Spica Strong recommendation in the US Decadal Survey in 2010 a8



Schedule

[ Task 07 | 08 | 09 | 10
SRR R ¢
2 |Definition Phase Definition Phase {5
3 |Risk Mitigation Phase Rikk Miti
4 |SDR
5

[

Phase Approval Review
Basic Design

! |PDR

& |Detailed Design

8 |STA-STM Delivery

10 |SAFARI-CQM Delivery

" |CDR

12 |FM Manufacture and Test
13 |FM Delivery

14 |Launching Operation

15 |Launch

16 |Initial Operation

17 |Nominal Operation

18 |[ESA/STA

18 |STA-STM

20 ([SAFARI SAFARL
21 |SAFARI-CQM

PicCA 39
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Time Allocation Schemes

e Engineering Time: 10 %
e Director’s time: 5 %
Including TOO observations

e Guaranteed time for SPICA team: 25%

To be allocated as a function of “contribution”
o SAFARI requests 2000 hours over three years (~10% in 3 years)

Including time for SWG and mission scientists
This could consist of Legacy programs and normal programs

e Open Time for Member Countries: 40%

This consists of Legacy programs and normal programs

Only one TAC, but each member country should has its own
allocated time.

e Open Time for General Community: 20%

Unique opportunity for world-wide community
sSricA 40
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International SPICA Team

e 17 countries, regions, and one International org.
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