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2003: The Spitzer Space Telescope was
launched in August 2003. It is the last of
NASA's "great observatories" in space.
Spitzer is be much more sensitive than
prior infrared missions and will study the
universe at a wide range of infrared
wavelengths. Spitzer will concentrate on
the study of brown dwarfs, super planets,
protoplanetary and planetary debns disks,
ultraluminous galaxies, active galaxies, and
deep surveys of the early universe.
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James Webb Space Telescope

Diffraction-limited
performance of a
6.5 metre telescope
at 2 microns.

Observations from
the optical to mid-
Infrared
wavebands.
Pointing stabllity of
0.01 arcsec.
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European Extremely Large Telescope (E-

39-m optical-
Infrared telescope
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ELT)

Large redshift type la
supernovae, y-ray bursts

Dark Matter and Dark
Energy probes

Astrophysics of galaxies at
very large redshifts

Growth of perturbations
during and after
reioniation era

Variations of fundamental
constants with cosmic
epoch



ESA Euclid Mission

Approved October 2011
Launch 2021
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Baryon Acoustic
Oscillations (BAO),
Weak Gravitational
Lensing.

Variation of dark
energy with cosmic
epoch

Deviations from GR

Huge samples of
galaxies with
colours/spectra



Radio Square Kilometre Array

- The epoch of re-
lonisation

- HI redshifts out to z = 2.

- BAO, weak lensing,
deviations from GR

- Huge samples of
pulsars — test of GR

- Astrophysics of
galaxies/radio sources
at early epochs
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Advanced Telescope for High Energy
Astrophysics (ATHENA)

The history of Gravitational Accretion

Tests of General Relativity in the strong
field limit
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Multi-messemger astromomy

Gravitational Wave Antennas on ground:
the dynamically violent Universe

LIGO-India

Signals at high

freg

uencies

from coalescing

stel

al mass

binary BHs

Tests of
General
Relativity
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Gravitational Wave Observatory in

space - eLISA
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- Search for

low
frequency
gravitational
waves

- Merging of

SUper-
massive BHsS
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Neutrino
Observatories
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8.4-meter uses a special three-mirror
design, creating a 3.5 deg field of
view, and has the ability to survey the
entire sky in only three nights. LSST
Facility located on Cerro Pachon
(Chilé) close to La Serena.

3 Gpx camera, 5 bands (0.3-1
um), 3.5-degree field of view
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A new 12-metre Space Telescope
High Definition Spac_e Telescope (HDST)
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Hubble24m JWST6E5m HDST11.7m

Figure 5-1: Adirect, to-scale, comparison between the primary mirrors of Hubble, JWST, and HDST.
In this concept, the HOST primary is composed of 36 1.7 m segments. Smaller segments could also

be used. An 11 m class aperture could be made from 54 1.3 m segments

Mission mostly devoted to UV-
optical observations

... and mostly targeted to exo-
planet characterization.
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Figure 5-2: A folded
11 m primary mirmor, con-
structed with 54 1.3 m
segments, is showr
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https://it.wikipedia.org/wiki/Cerro_Chajnantor

Atmospheric transmission
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SPICA

Launch =~ 2028

p

r-

. * 2.5-m telescape
cooled to 4.5 K

e A =5—200+pum




The power of IR spectroscopy
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(a: Left) IR fine-structure lines covering the ionization-
density parameter space (Spinoglio & Malkan 1992). (b:
Center:) Starburst and AGN template spectra (normalized
at 25um) showing the key diagnostic emission lines in the
mid-IR, all of which will be detected by SPICA.




J— SPICA/SAFARI Fact Sheet

SAFARI Overview SPICA Mission y
- Three band grating spectrometer - ESA/JAXA collaboration
- Continuous spectroscopic capability from 34-210 pm + Telescope effective area 5 m?
= Primary mirror temperature 8K = ==
Parameter Waveband - Goal mission lifetime - 5 years . ;, ! ;, , =

SW MW LW

Band centre / pm 47 85 160

LW band
MW band
SW band

Wavelength range / pm 34-60 60-110 110-210

Band centre beam FWHM 4.7" 8.6" 16"
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Point source spectroscopy (5o-1hr) Low R mode

Limiting flux / x10-20 Wm-2 High R mode
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Mapping spectroscopy’* (50-1hr)

relative to background limited case

10" 10°
Source flux density / Jy

Limiting flux / x10-20 Wm2

'r::
=1
M
& Limiting flux density / mly

Change in system performance, as a function of target flux density, relative
to the background limited case.
The decrease in sensitivity is a result of the increased photon noise from the

Limiting flux / x1072° Wm2

Limiting flux density / mly

target source
Data given up to the instrument saturation limits for each band (22, 37 and
73 Jy for the SW, MW and LW bands respectively.

Photometric mapping** (50-1hr)

ng flux density / mly . . X * Resolving powers are all calculated at band centre
** Mapping performance is for a reference area of 1 arcmin2

SAFARI GS Factsheet V0.7 — 10% June 2015

Italian SPICA Workshop 2016 22



SPICA / SMI Fact Sheet|

SPICA Mid-infrared Instrument (SMI) covers
the wavelength range of 12-36 um i
~with three spectroscopic channels: LRS, MRS, and HRS. 12712 16

A
Function ()

PAH/silicate-band mapping
with SMI-LRS

Wavelength range 17 — 36 pm 34 pm 18 — 36 um 12—-18 pm 3

e 50 — 120 bl 1300 — 2300 b Pt
Speciral resc iy source) 5 0 0 )
pectral resolution 20 — 1_10(&%15;' b 1100 — 1400 (afise)

Field of View 60037 x4sits  600°xB00°  60°x37T(sht) 4177 (siif) [N
FWHM 2.0 (20 pm) — 3.76 (36 pm), 2.70 (12 — 20 um)

Pixel scale 07x 0.7 0:7x077 0.7 0.5
Detector SiSb 1K x 1K Si-Sb 1K x 1K Si:Sb 1K x 1K StAS 1K x 1K

-

28000 ¢

ma)
107 5

Cont. sensitivity 0 _ 900 1)y 13 ndy 300-3000 Wy 2-3mly

(1 hr, 5 sigma)
{1 hr, 5 sigma) Wim?2 i Wim? 1020 Wim?2

[y
<
iR
1=

Point source

~16 arcminZhr ~ ~5900 arcmin?hr ~ ~1.5 arcmin/hr -
Continuum Line
0.02-0.1 . (07-4)x10" (15-2)x 10710
MJy/sr 0.05 Mdy/sr Wim2/sr Wim?2fsr
Saturation limit ~20 Jy ~1 Jy ~1000 Jy ~20000 Jy

Low background

a: continuous coverage up to 17.3 pm + partial coverage for H,O 17.77 and 18.66 pm
b: A/6A = 120 (LRS) and 1300 (MRS) at A = 36 pm. 25 30
c: designed for A20 um diffraction limited PSF. 4 Wavelength (pum)
d: sensitivity for an unresolved line. L4 f: sepsitivity for a diffuse source in a 4” X4” (LRS & MRS) or 2" x 2" area (HRS)
e: survé¥ speed for the 5 sigma detection of a point source with the continuum’ g: backgrou els are assumed to be 80 Mly/sr (High) and 15 Mly/sr (Low)

flux of 100 ply for LRS at A = 30 um (slit viewer at 34 pm) and the line flux of g at 25 pum. -~y o

3x101® W/m? for MRS at A = 28 pum, both in the low background case (see the h:ontiTiuE sensitivity rescaled with R=50

right-hand figure). SMI Factsheet v10 — 4 Jan 2016
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ngh -z star-formmggalames (2)(1013 L)

— Z = 7 Slmulated spectra based on AKARI IVI82
— 5= 5 (Yamagishi et al. 2013) + ISO (Spoon et al. 2003)
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OURCE CONFUSION
S: a great improvement:

SPICA/SAFARI

HSO

Sconfusion [m‘]y]

SPIRE
250 um

3 o confusion
limit

1 1
10

PSF FWHM (arcsec)




SPICA

> [Neatural heritage of many previous missions
> technological
> seclentific
> =2 fulll exploitation of eurcopean know-how

> [Eilling amn information gap 20 yrs after Herschel
> Unigue value of IR spectroscopy

> fior obseured phases of gal & star formation

> fior the uniguelly rich physical conditions probed

> [New paradigm off gleobal cellaberafion flor astromnommy)
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