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“Exploring Astronomical Evolution
with SPICA”

« 10 articles in the collection

« 5 of them have “galaxy” (or “galaxies”) in their titles

« “SPICA and the Chemical Evolution of Galaxies: The Rise of Metals and Dust” Fernandez-
Ontiveros+17

« “Feedback and Feeding in the Context of Galaxy Evolution with SPICA: Direct
Characterisation of Molecular Outflows and Inflows” Gonzélez-Alfonso+17

- “Galaxy Evolution Studies with the SPace IR Telescope for Cosmology and Astrophysics
(SPICA): The Power of IR Spectroscopy” Spinoglio+17

« “Unbiased Large Spectroscopic Surveys of Galaxies Selected by SPICA Using Dust Bands”
Kaneda+17

« “Probing the Baryon Cycle of Galaxies with SPICA Mid- and Far-Infrared Observations”
van der Tak+18

https://www.cambridge.org/core/journals/publications-of-the-astronomical-society-of-australia/collections/exploring-
astronomical-evolution-with-spica

March 14, 2022 B SEFEMR-T INIVYIK TEDIFEH 3



. b PR S -...~..'l
FHE ASTRONOMICAL NERALD THE ASTRONOMIERE HERALD
» .
SPICARS(1) . . SPICAMS(2), At A .
=2=hUIXRTH o i RREL 3D o,

AN A#HR "'SPICARFER,

« 2020F11AS&12A=
- 535S SPICAWYIDHELKTAIV R, E%@E . EC:’@Q
o DRERREMERKEESPICAOYIE, WUN— R~ - EPH
« ISPICANEFHI BER] - TS5 v IiRk— )b)@ﬂﬁ"ﬂ"l’I/ZJ RIGE
- TSPICATRZ:aFEIRe & R%k) JI8xE (FH
- TSPICATERZEFA - 2BEE ) HLHE (FhH
. ISP CAT“T%%E&EHZEEL?EG)% 5Eb) RNBFEEZ (FH

o TSPICAOMIDIBKYALI VR TXKBR - RAXE) | °
H

b

I
m

od

% (T

:gi;ll\

4

https://www.asj.or.jp/jp/activities/geppou/2020/entry629.html
https://www.asj.or.jp/jp/activities/geppou/2020/entry639.html
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SPICA & PR R

J— SPICA/SAFARI Fact Sheet ATT12 ANRYNVIRER RRE (1)

SAFARI Overview ; SPICA Mission ‘@ Trx=4*quantum noise (<1THz), 7* quantum noise (>1THz)
- Four band grati ESA/JAXA collaborati J
| Continuous spectiostopic capabilty from 34-230 um Telescope effective area 4.6 m’ e D=12m, PWV=0.14mm (winter 50%), rms=20um, AV=1 km/s (100km/sD &S LT D1/10)

Waveband « Primary mirror temperature 8K
rameter AT Goal mission lifetime - 5 years
Para eter = wdtecieedeeche | y
Pdramei T W i

1hr (10hr)=only on-source

— m
LY AT (K)/1hr  AS(Jy)/1hr AS(Jy)/10hr

26.9 0.674 0.0091 0.329 0.104

300 20.6 0.657 0.0095 0.354 0.112
350 17.7 0.642 0.0108 0.409 0.129
400 15.5 0.626 0.0126 0.493 0.156
460 13.4 0.603 0.0159 0.643 0.203
500 12.4 0.587 0.0198 0.824 0.261
650 9.5 0.521 0.0205 0.963 0.305
850 7o) 0.422 0.0239 1.382 0.437
1000 6.2 0,347 0.1038 7.302 2.309
1300 4.8 0.306 0.1115 8.896 2.813
1500 4.1 0.144 0.1279 21.688 6.858
2000 3.1 0.06 0.3682 149.822 47.378

Band centre / ym

Wavelength range / pm = A -14] z yystem performance v.s. target
lux density, relative to the

yackground limited case
Band centre beam FWHM 4.5" 2 o 4 The sensitivity decrease is due
e ——————————— to the increased photon noise
Point source s copy (50-1hr) bt
. , 20 N instrument saturation limits for
» Limiting flux / x10-2° Wm 752 5 B X each band (31, 51 and 87 Jy
=] for the SW, MW and LW bands
Limiting flux density / mly 0.31 0.45 e A respectively.

LWband
MW band
SW band

=)

LR mode
HR mode

Limiting source performance
relative to background limited case

- Limiting flux / x10-20 Wm-2 s 13
ae

=)

10% _‘ ] ”1’03
Limiting flux density / mly 18 17 Source flux density / Jy

Mapping spectroscopy” (50-1hr) SAFARI/HR resolution as

Limiting flux / x10-20 Wm-2 84 function of wavelength

—
Limiting flux density / mly

» Limiting flux / x10-2° Wm-2 189
i
Limiting flux density / mly 253
Photometric mapping* (50-1hr)
Limiting flux density / pJy 209 192 194
Confusion limit (50) 15 ply 200 ply 2 my 10 mly

o Ro N Sensitivities based on detector NEP 2x10-1° W/ 180 230 280 (um)

* Mapping performance is for a reference area of
-v%-— SAFARI SAFARI GS Factsheet V1.0 - 30t September 2016
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» Question: LIRGTODISM®DIREE(L ?

« LIRG as an analog of high-z SFMS

- ZEAMNIICHELT. SVLEFKARZESFHBATE DN ZARD 2L
- Target: 3TfELIRG
« Method:

« ZIBIREVAIDIBIRBELLD S, N RADYIBREZEH T D
+ ZOE[RHZRDELCETILELRT D
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* Question: D FENSBOEBREE (L ?
 Target: dAEDRY —/)\— ~RAIDDPLER. AGN
» Method: OH+, H,O+. H;O+DIRIKREIE
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Spectral Lines

OH+

[C 1]

OH (outflow?)
H30+ CREEHH
H20+ CREEHH
CO(13--12) (AGN?)

[N 1] ISM
CO(12--11) (AGN?)
[CI] X
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