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Science Objectives — mission design drivers

% What are the physical processes 1in the most obscured regions
of the universe?

% What starts, stops and governs star formation across cosmic
time?

% What 1s the origin and composition of the first dust, and how
does this compare to present day dust processing?

% What 1s the thermal and chemical history of the building
blocks of planets?

% What 1s the role of magnetic fields in dust filaments?




SPICA’s NICHE
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The SPICA ‘sweet spot’ — the dusty universe
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What is so unique? - 3
« A COLD, big mirror Wanretengtn (i)
- true background limited Mid/Far-IR observing
>2 orders of magnitude better raw sensitivity than Herschel
e ~20 to ~350 um inaccessible for any observatory
- the wavelength domain where obscured matter shines
% fill the blind spot between JWST and ALMA @ R~ few 1000
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Some history - SPICA

e 1995-2000 Japanese HII/L2 project
e Cryogenic telescope as follow up for after (then) FIRST
e 2007 - M-class JAXA mission with ESA telescope
> Yellow book, ESA telescope studies
e 2010 - HIIB to HIIA launcher = smaller telescope
e 2011/2012 - ‘Risk Mitigation Phase’
« Good plan, but too big for Japan alone
- ESA partnership needs to increase
e 2014 - joint JAXA/ESA CDF mission study - M5 concept
o Mission lead moves from Japan to Europe
e 2015 - Japan passes Mission Definition Review
e 2018 European/Japanese proposal for ESA/M5
- passed downselection
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Next steps

ESA has set up a study team

Phase 0 study ~3-5 months 2> June - end 2018

o Concurrent Design Facility study - kicked-off Friday June 15t, ends July
11th

o Preliminary mission definition and requirements
o Preparation to kick-off Phase A with industry partners
- no show stoppers for Phase-A?

Phase A study ~ 1.5/2 years > 2019/2020
o Detailed study - all technical, programmatic and scientific aspects
o Mission selection review — technical and programmatic
- critical items need TRL5 by mid 2021
o Scientific peer review
- mission selection by SPC - Nov. 2021

Get continued/renewed involvement of science community
o SPICA science conference planned for May 2019 in Crete
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SPICA meeting at INTA last week




SPICA - under study by ESA and JAXA

ESA-led mission
with large JAXA contribution

« 'PLANCK configuration’
e Size-P4.5mx5.3m
o Mass - 3450 kg (wet, with margin) :
« Mechanical coolers, V-grooves | @ r

e 2.5 meter telesco < 8K
« Warm launch

e 12 - 230 um spectroscopy
« FIR spectroscopy SAFARI

« FIR polarimetry - POL § 18
. ‘standard’ Herschel/Planck SVM

« Japanese H3 launcher, L2 halo orbit
e« Launch ~2030
« 5 year goal lifetime <( )

PTA )
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Who provides what

Focal Plane
Telescope Instrument Assembly
(ESA) - )
FIR Spectrometer
Payload (SAFARI)
- o i
Module L -
NL + European countries
@® | Cryocooler + Canada, US, Taiwan

MIR Instrument (SMI)

- Bus Module

@® | Launcher

Focal Plane
Attitude Sensor

SPICA Data Center

o - Complexity in responsibilities and interfaces
@ - challenging AIV program
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The SPICA Instruments

ol
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The Mid-infrared Instrument SMI

SMI/LR-CAM - large area low resolution surveyor
17 - 36 um, R =50 - 120

4 slits (10’ long) with prism

Detector: Si:Sb 12
Camera mode 10'x12" FoV

« SMI/MR - medium resolution mapper
e 18 -36 um, R =1200 - 2300, ne (—
« 1 slit (1’ long) with grating I
e Detector: Si:Sb

« SMI/HR - molecular physics/kinematics
e 12-18 um, R = 28,000 -
« 1 slit (4” long) with immersion grating
e Detector: Si:As

2.1um Botom
1024x1024 pix

e« Japanese consortium
« PI: H. Kaneda/Nagoya U., ISAS
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POL - the far IR imager/polarimeter

« POL - imager polarimeter

. Polarization sensitive bolometers
- 3 bands: 110, 220,350 pm

- FPA architecture designed and tested
- Readout analogous to PACS system

- European consortium
PI M. Sauvage/CEA Saclay

350um 8

"
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The Far-IR instrument SAFARI -

SAFARI - high sensitivity grating spectrometer

o Basic R~300 mode - 1hr/50 -5-7%x10"20 W/m2 (4.6 m?)
« Improves with better TES performance!

e Martin Puplett Interferometer to provide High-R mode

o 4 bands instantaneously covering 35-230 micron o
...limited imaging capability: 3 pixels on-sky

o Consortium: Europe-Canada-US-Taiwan
o PI P. Roelfsema/SRON

SAFARI MPI resolution
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The SPICA project e s

JAXA

Scienc

SAFARI

.
sMmi Launcher
o Joint ESA-JAXA project #
Payload
o ESA overall responsibility (M5) . Bl
« JAXA major partner (strategic L-class Cryo system
. . —_—
e ..instrument consortia also form st ot i o -_

a significant partner
Challenging organization
Total mission cost ~ 1Bn€

‘European’ instruments

The Netherlands ce 9

e
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Consortium responsibilities

Filters, beam splitters

Beam > = ND filter
o Stgering High R _J mirlr%r insertion

Mirror —J Martin Puplett ‘ (TBC)
kerometer ‘

R A i Neimeim e Neem e JE Neem e m s e m e =|. ~..-}.PLM thermal
shields

Flip mirror Filter ins.
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<4— cooler

Cooler

FTS
Martin Pupplet

/ 3I|!1:t€ﬁter0meter

modules (four)
N

Mode Selector

\ BMDO
Calibration

Source

~&+

e

M4 50Kg instrument POM
M5 <100Kg instrument

« Safari current envelope 500x1200x1200 mm
« 125 kg best current mass estimate without margin
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State of the art superconducting

detectors for mm/sub/FIR.

Fabrication in clean room of large

S21 (dB)

arrays of detectors (>1000 pixels).

Cryogenic characterization of the

1.0 1.1 1.2 1.3 1.4 1.5 1.6
F(GHz)

fabricated detectors ( T, .= 10 mK).

International collaborations:

- NIKA2 Collaboration — 30m Telescope at Granada
( 650 pixels at 150 GHz & 1140x2 pixels at 260 GHz)
- KISS instrument - Nov 18 at Quijote Telescope
(80-300 GHz spectrometer)
- Future space missions for CMB experiments

(as CORE proposed to ESA as M5).




