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SPICA Key Facts

* Large (2.5m) primary cooled to ~8K
e Sensitive spectroscopic instruments
 SAFARI for the far-IR

e SMI for the mid-IR
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* 1 million tfactor background reduction compared to
Herschel



Sensitivity

‘6‘ T T T T
> L .
= \/\/\\_ !
= 2 SOFIA/FORCAST
2 — } d
A . =
v £ .
£z SOREIRED Herschel/SPIRE
107 F @ﬁ'/ -

' Herschel/PACS l
- Spitzer/IRS ;
10'18 % o
' =3.0 ‘
. SAFARI/H
10'19 -
SAFARI/ LR
10| SMI/ MR
JWST/MIRI
10-21 ] 3 M 2 X N PR S T | L 2 1 i 2 PR S |
10 100 Wavelength (um) 1000

e 100x more sensitive than Herschel for
spectroscopy



Survey time [hr deg-2]

Detection limit [W m?] (50, 1 hr)
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Sensitivity

e More sensitive than JWST at
>20 microns

* More sensitive In high-res
mode than ELTs in the mid-
R

e And no restrictions on
wavelengths
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Get full spectrum not just a line: every observation
a spectral survey



Speed: Imaging
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SMI reaches ~same depth as JWST in same time, but over
~10'x10": Surveys ~ 100x faster



Resolution & Wavelength
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Polarisation
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e Far-IR polarimetry: a new window on magnetic fields



What to use it for?

* Wide range of possibilities to be covered in talks later
today

 Keynote talks on broad areas

 Smaller talks on specific issues

 Not comprehensive!

* Please think what you want to do with SPICA

e Qverview of science case for SPICA here
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Obscuration independent diagnostic lines for star formation, AGN,

water and for solid state features
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- Black hole accretion rate (x3300)
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Determine SF & BH contribution to energy generation out to z>3

Physics not just counts: determine why SFR & BHA peaks at
z~2-3 (and if it does!)



Cosmic SFR density
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Obscured SFR may not drop as rapidly as suggested by uv/optical
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Diagnostic tools out to z~3

Line-ratios: physical state of dust and ionised gas
Line profiles: outflow/infall, cycling of matter
Line strengths: metal enrichment

Discriminate between Active Galactic Nucleus and star-formation



The Baryon Litecycle
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e All aspects of the galactic baryon litfecycle can be observed

e [ocally in detail, and across large samples at higher redshift



Star Formation

Planck 1353 of Taurus with drapery tracing B-field SPIRE-250 at 18’ resolution (Palmeirim et al. 2013)
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 Magnetic fields perpendicular to filaments in SF regions

 What is happening inside the filaments on 5-15" scales?
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Debris Disk Mineralogy

0.35

0.30

0.25

40 50 60 70 80 90 100
Wavelength (um)

Debris disk spectrum at 50pc: all features
detectable by SPICA



)

Flux (J

200 au

14}
12|
8 o :

- -
S

6F
-

Wavelength (um)

22 24 26 28 30 32 34

Flux (Jy)

17.5

16.5 &
16.0 |
15.5}

15.01

17.0f

vvvvvvvvvvvvvvv

AAAAAAAAAAAAAAAA

68.5 69.0 69.5
Wavelength (um)

Olivine in BPic
debris disk
detected by

Herschel:
iInaccessible
to JWST
or ALMA

de Vries+ 2012



Vluch more sclence

* Very brief overview of core science in the M5
science case

* Not everything included by any means!
 Whole areas eg. Solar System studies missed out

 Will see more Iin later talks today



IR Astronomy: All roads lead to SPICA
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