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SPICA / SMI Fact Sheet [ [

SPICA Mid-infrared Instrument (SMI) covers
the wavelength range of 12-36 um with four channels: “ R=30000 A
_spectroscopy (SMI/LR, /MR, /HR) and imaging (/CAM). 12 14, 46 18 20 25 /30 .35

Parameter SMI /LR sﬂfﬁﬂr

for SMI /LR High-_épeed spectral ma'p|::>ing‘

. 4

«®

> - 7. and wideé-area survey
Band centre - um 27 34 27 e e e with SMI/LR and . /CAM
Wavelength - pm 17 - 36 34 18 - 36 12-180) [ e R S
Spectral resolution R 50 — 150 () 5 1300-2300® 33000 (©

(diffuse source) (20 - 110) (1100-1400) Spectral rﬁ’éﬁﬁ‘f}\g

Field of view 600" x 3.7 600" x 720" 60" x 3.7" 4" x1.7" with /MR
4 slits 1 slit 1 slit
Band centre FWHM 2.7 3.5 2.7 2
Pixel scale 0.7x0.7 0.7x0.7 0.7” 0.7
Detector 1K x 1K Si:Sb Si:Sb Si:Sb Si:As

Point source sensitivity (5 o/1 hr)@
Continuum - pJy 25 () 13 280 ©) 1400 ©)
Line - 100 W/m2 3 2.8 1.0
Survey speed - arcmin/hr © ~28 ~4500 ~1.8

Diffuse source sensitivity (5671 hr)d(h)
Continuum - MJy/sr : :
Line - 1010 W/m2/sr 0.6 1.5

Saturation limit — Jy ~1000 ~20000

(a) continuous coverage up to 18.1 um + partial coverage for H,0 18.66 um.

(b) A/6A = 150 (SMI/LR) and 1300 (/MR) at A = 36 um. ‘ ’

(c) designed for A20 um diffraction limited PSF. » - - - :

(d) sensitivity estimated with Fowler-16 sampling for SMI/LR and /CAM (0.5 Hz), (g) survey speed for the 5 ¢ detection of a point source with the continuum f|l1,19X of )
and with ramp curve sampling for /MR (0.5 Hz) and /HR (1 Hz sampling). ; 100 py for SMI/LR at A = 30 um (/CAM at 34 um) and the line flux of 3x101° W/m

(e) continuum sensitivity rescaled with R = 50, R = 1300, and R = 25000 for ] fpr /MR at A =28 um, both in the low backgrog\d case with overheads of r'eadout
SMI/#R, /MR and /HR, respectively. y tlme.lpgluded (32. sec/frame-fo.r SIVII’/,LR a)'nd /CAM due to FOV\{JeI’-:’I;G sampling).

(f) sensitivity for an unresolved line. (h) sensitivity for a diffuse source in a 4” x 4 (SMI/LR , /MR) or 2” x 2” area (/HR).

SMI Factsheet v12 - 16 May 2019 (i) background leyels are'assumed to be 80 MJy/sr.(High) and 15 MJy/sr (Low) at 25 pm.
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4~ SPICA/SAFARI Fact Sheet

SAFARI Overview %3 SPICA Mission

- Four band grating spectrometer L A ESA/JAXA collaboration
« Continuous spectroscopic capability from 34-230 um g L Telescope effective area 4.6 m?2
- Primary mirror temperature 8K
Waveband

Parameter Goal mission lifetime — 5 years
SW MW LW LLW

Band centre / um 45 72 115 185

Wavelength range / pm 34-56 54-89 87-143 140-230 System performance v.s. target
flux density, relative to the

background limited case
Band centre beam FWHM 4.5" 7.2" 12" 19" + The sensitivity decrease is due
to the increased photon noise
= from the target source
Point source spectroscopy (50-1hr) . Data given ugp to the
L j i instrument saturation limits for
Limiting flux / x10-2° Wm~= : : : : each band (31, 51 and 87 Jy
for the SW, MW and LW bands
Limiting flux density / mly ) ) . . respectively.

LW band
MW band
SW band

—
o

LR mode

Limiting source performance
relative to background limited case

Limiting flux / x1072° wm™?

—

10°* 10" 10’ 10
Source flux density / Jy

—
<
w

Limiting flux density / mly

Mapping spectroscopy” (5o-1hr) SAFARI/HR resolution as
function of wavelength

Limiting flux / x10-29 Wm-2

Limiting flux density / mly

Limiting flux / x10-29 Wm-2
Limiting flux density / mly

Photometric mapping* (50-1hr)

Limiting flux density / ply 209 192 194 239
Confusion limit (50) 15 ply 200 ply 2 mly 10 mly

Sensitivities based on detector NEP 2x1071° W/vVHz 230
* Mapping performance is for a reference area of 1 arcmin?

SAFARI GS Factsheet V1.0 — 30th September 2016

- R=300 for LR case
- See for more details: Explanatory Note to SAFARI Fact Sheet on https://spica-mission.org/instruments.html#safari



Sky Visibility Contours (days per year) Ecliptic poles have the highest visibility, while

EaTleﬂ%”dthe O?ged”’ation Angle Constraint the ecliptic plane has the lowest visibility (~16
0 eg. -10 deg . .
new shadow cone with 6. = 13 deg days/year). O HST Frontier Fields

min =20 days/year, max =316 days/year
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How do galaxies co-evolve How do environments affect

with cosmic structures? the galaxy evolution?
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SPICA SMI Deep Survey?

Kaneda et al. 2017

_Umehata et al. 2019
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SPICA SMI Deep PAH Survey?

Y — A SHEE L
Parameters Wide ¢ Deep
Survey area (deg?) 10, 1
Number of fields (10’ x 12’ as a unit) 300" 30
Time per field w/o overheads (hours) 1.45, 18.85
Total time incl. overheads (hours) 600 % 600

On-source time (sec) 90 + 1170

L §
Kaneda et al. 2047+’

1

|
1
1
]
|
|

n

|

o FEICKEDIRANPAHSHK T
z~ 2-4ICRR NS & BT

e AGNH 3 o> THEIERFEL,

o 721201 field TD3EE,

Deep — vs. protocluster®#iat (RRS A)
PAHTIRIE S N S IRAIEDIRHE  (FEIIAIFAGNE D R;M)
Redshift

log(Lir/Lo) 0.5— 1-15  15-20  2.0-25 2 5-3.0  3.0-40 > 4.0
13.00— 0 ( ) 2 (1) 0(4)  25(10)  46(19) 23(10) 52 (18)
12.50—13.00 7 (3) 65(23) 159 (58) 250 (93) 308 (122) 165 (70) 73 ( 25)
12.25—12.50 32 (11)  182(63) 301(107) 351 (131) 356 (144) 150 (42) 46 ( 0)
12.00-12.25 114 (39) 445 (153) 552 (196) 540 (204) 457 (167) 106 (10) 1 (0)
11.75-12.00 297 (101) 819 (281) 813 (290) 614 ( 182) 338 ( 0) 24(0)  0(0)
11.50-11.75 606 (205) 1225 (420) 933 ( 269 422 ( 6) 49 ( 0) 0(0) 0(0)
11.00-11.50 2592 ( 874) 2754 ( 567) 826 (27 48 ( 0) 0 (0) 0(0) 0(0)
10.50-11.00 3574 ( 804) 466 ( 0) 0 (0) 0(0).-=-0£0)=-===040).__0(0)
—10.50 1031 ( 20) 0 (0) 0(0) ,--~070) 0 (0) 0(0)  0(0~,
Total 8254 ( 2057) 5957 (1507) 3593 ( 951) 3, 2249 (627) 1554 (462) 467 (133) 172 (44) -
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BHELRE IR ANAT (NKID) (F)
NEP=6Xx10"18W Hz12 — Trx = 1.5 K for B=40GHz ' -
JE; B [ (Sorms) (=FE7 M) HH Z=FH Mapping speed

BT =60 1hour 10hours Confu FREE N [deg? hrt mly?!
GHz sec sion

230 0.67 0.087 0.027 0.19 11” 4000X2 128X 2 .
LA

7R mJy mJy mly mly

| 400 112 015 0046 022  62° 6300X2 22X2  Lux
1 650 1.68 0.22 0.069 0.052 3.8 16600X3 9.8X3 Lo X
42 850 2.45 0.32 0.10 0.011 29”7 27000%X2 4.4X2 Lo X
||* 1300 13.6 1.76 0.48 0.00035 1.9”7 10800%X2 0.024%2 7Rh—Y
2 1500 46.4 6.00 1.89 0.00009 1.7” 14400X3 0.0022 X3 Kh—

Mapping speed (MS) = NQ : Total 7.2A%RF+11.9BFF
NEFD
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%542 AGN outflow
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SPICATCHASAGN outflow (FiHEZ%iE)
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SPICATCHASAGN outflow (FiHEZ%iE)
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SPICATCHASAGN outflow (FiHEZ%iE)
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SPICATHINSBAGN outflow (AR —ILiE)
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