B2B7T—Y7—hATI7—0>3a3v7 2020.03.30

.
.' -
. .
™o
4 ' = =N
/ W7 i o > J |
¥ oY :W’;ﬁ" ' . e =
2 S > b X i !
g 18 { === il
% R L
_ ¥ Lt — . e R
! o

4
5\
a
-

N ‘ A _eN &l j’;}'f»" - P A 2R ~ 7 1] ; R
ﬁé% - - _ /\; /:; ‘ y — ) SRR R B ‘ . ¥
IRS @ ii t &E - — 9 @Eg'

2014, 2017a)
2016, 2018, 2020b)
2017c, 2017d)
2020c, submitted)

S &8 (REEK)

Toba et al.
27, JAPAN SOCIETY FOR THE PROMOTION OF SCIENCE Toba et al.
R N Toba et al.
Toba et al.

AN N N N




EE

X-ray

NuSTAR

ROSAT

uv
GALEX

optical

KiDS

SDSS

T—AT—=hATT—0qvr

HSC

PS

near-IR
2MASS

it FoRE

VIKING

WISE

mid-IR/far-IR

AKARI

Spitzer

SOFIA

Herschel

SCUBAZ2

bt 7 B

submm/mm/cm

ALMA

SMA

VLA

GMRT

(@) I BN @) I = > B €6

17a

17b

17¢C

17d

18

19a

19b

20a

20b

20c




E2LETF—49T7—HNATT—o3 v/ e EE

H

= X-ray uv optical near-IR mid-IR/far-IR submm/mm/cm

TC
LL
i
sl

by

NuSTAR [ ROSAT | GALEX | KiDS [ SDSS |[HSC | PS |2MASS | VIKING | WISE | AKARI | Spitzer | SOFIA |Herschel| SCUBA2 | ALMA | SMA | VLA | GMRT

P=h4A4757—% (hvA7)

ZEHRULEHD

(@) I BN @) I = > B €6

17a

17b

17¢C

17d

18

19a

19b

20a

20b

20c




EE
L

w

0| — 57 —hAT =03y it R EE

i FoRE

UV optical near-IR mid-IR/far-IR submm/mm/cm

- | NuSTAR | ROSAT | GALEX | KiDS [ SDSS [HSC| PS [2MASS | VIKING | WISE JAKARI | Spitzer | SOFIA |Herschel| SCUBA2 | ALMA | SMA | VLA | GMRT

AN

P=h4A4757—% (hvA7)

Ol

@)

ZERLEHD

17a

17b

17¢C

17d

18

19a

19b

20a

20b

20c




B2BF7T—97P—NhAT7 79— >ayv7




EoETF—Y TF—HA T T—7 3y IRSAD B

NASA/IPAC Infrared Smence Archlve (IRSA)

RN ’fr‘?’t’f g T S https //irsa.ipac.caltech.edu/frontpage/
TooLs HELP ~ 5?9* -|j- U i}O) Ej(_“ /).7 7_7347\\

searchforsouce  BREmmerr® - ] JKaE< D astronomical measurements
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Planck data release from 2018. PR3 consists of the all-sky
frequency and component maps with reprocessed polarization
information, survey 9 LFI data, catalog of non-thermal sources and
updated cosmological likelihoods.
Past News R Featured Images

2MASS: J, H, K WISE: 3.4, 4.6, 12, 22 microns
SOFIA IRTF 2MASS
. u
AKARI COSMOS BLAST

. v
. ) -
S A

Guide for Solar System Observers

Search Catalog: wise

IRAS: 12, 25, 60, 100 microns AKARI: 65, 90, 140, 160 microns

BOLOCAM

Planck: 30-857 GHz 5



B2@T—IF—NATI=7¥3v7 “Single Object [Fut-object] AAUKAATHND Z & B TTAE IRSADFEIT

Name or Position: m81 Try NED then Simbad v

WI S E i m a g e Se rVi ce m81 resolved by Try NED then Simbad

148.88822, 69.06529 Equ J2000 or
9h55m33.17s, +69d03m55.0s Equ J2000

Search Type (Region Intersection): Image contains target s
H QAQRAQ |[PH|0dkME | (=20 B8O . | | z
p Position m81; Type=CENTER; Image Size=0.5000 deg; allwise-multiband Return Image S|Ze (Ieave blank for fU" |mage5): 0'5 Degree ok
[Coverage | [ Muilti-Color | [ Details | (Atlas (Level 3) | Return only the most centered image containing the ® Yes O No
IRAS:IRIS 100 2.6x | B prepare Downioad] target:
band coadd_id date_obs1 . . 2 i _
1 1507p696_ac51  2010-04-1122:39:58892  1mage Set: galﬂl)WISE (muld barﬁ:lll) Sky (4 Cry%) Band banpg)St Cryo (2 MEQWEISE-R
2 1507p696_ac51 2010-04-11 22:39:58.892
|l SSUEREE ) Obsolete preiminary release data
Data Product Level: v Atlas
Return the following
bands: v W1v W2 v W3 v W4
Search | Clear | @
BRIEFITS/PNG/region file & LTH D> 0O— KoJgg
WISE Band 1 .429x | WISEBand2 .429x | WISEBand3 .429x || wisE Banda .429x
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WISE catalog search

RSO NYOJEDVDRANYFIBRDIED
O Single Object Search | ® Multi-Object Search I © All SKky Search

AIIWISE Source Catalog

otalial Coh TR NS
powered by Gator © Upload Table: 771 )L IR BRShTLEEA 2
_J One to One Match
I_Quick Guide I I Tutorial | | Catalog List | | Process Monitor l | Program Interface I Cone Search Radius: 10 | arcsec¥ | PA Axial Ratio

(O<Radius<=1200 arcsec)
NOTE: A blank radius value will trigger a search for radius ("major") from the table.

But any valid value will override the table.

Run Query Reset

git L/ ((: ] f'ﬂggﬁ/\\\% Z t E Quick Guide Tutorial Catalog List Process Monitor Program Interface

® Single Object Search | © Multi-Object Search © All Sky Search DRIAEDNSZEE DT TRIAEEKR DA,
Sy R IV (P R STl |-

O Single Object Search © Multi-Object Searchl @® All SKky Search I

Coordinate or

Object Name:
| SPATIAL CONSTRAINTS

Examples: I ® No Spatial Constraints
MESSIER 081 | 142.09185 +40.90014 ga | 09h55m33.17s +69d03m55.0s |

119.4903298 51.5802410 ecl

OPTIONS: |

® Table Output E-mail Address (optional): [ No email v

Search Method (choose one):

Radius 10 _ arcsec ¢ PA Axial Ratio
(0<Radius<3600 arcsec)

Source Counts Only(all-sky search only)

©® Cone:

Run Query Reset
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Python, IDL, TOPCAT 7% & & i

IPAC Table Validator

7747 #ER FERSNTWEREA

« Apply name resolution/coordinate transformation.

Upload Reset

IRSA IDL Tools

Version 2.0
Last Updated: 10 Sep 2017

Contents

» RFADME

e query_irsa_cat.pro - queries IRSA cz:a.cgi, seturning an IDL structure
 read_ipac_table.pro - reads an IPAC Table f|Ie into an IDL structure

e read_ipac_var.pro - converts an internal variable to an IDL structure

e write_ipac_table.pro - writes an IDL structure to an IPAC Table file
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HETHHTES - $B/AGN DYLERE - ECHBEREEL

#R;0] + AGN (~26,000 X&) D 22 um JEERE Dusty AGN (~4,000 X{x) @ B CHEEEE

_ X type 1

107%F o ey i - [22] = 7.0 (AB mag)
— - AR A LINER - 1.000
> 107 4 52 _
S P v & Q SF |
T 1076 | ;%%)%éé% % O Unknown | - _ "
=1 @Mk + Al 0.100 L ) i
© i

1 0.010 - [:l E

o [ = $wise)

1%L - - Sovuwy m: TP SNSRI 0.001 - =

/ 3 9 10 11 12 13 14 0.01 0.10 1.00
log vL, (22 um) [LQ] 6 [degree]

Toba et al. (2014) Toba et al. (2017a) | |
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F#EUD: HyLIRGs/ELIRGs &

FEULD: SDSSEWISEZ AW I8 E Yt ERNGIEIEE

name log (Lir/Le)
Normal < ||
Luminous IR galaxies (LIRGs) 11 -12
Ultra-luminous IR galaxies (ULIRGS) 12 -13
Hyper-luminous IR galaxies (HyLIRGs) 13 -14
Extremely-luminous IR galaxies (ELIRGs) > 14

viy [L@]

1072 |

101

1010 'F

N RPAMAAAACAEALALASEARLASEARAEAEARRRRAREY €800 3
S
S | RS BREEN
OO D TINE L)
8 —5 - 0.3<2<0.45
S é 0.45<z<0.6
HoH _6;_ 1.0<2<1.2
@) z 1.2§zf1.7
L

_8 é_ 3.0<z<4.2

9 10 11 12 18 14
log Li(Lo) Gruppioni et al. (2013)

I I I
L, Range

| ® 12.50-13.50

12.00-12.49

11.50-11.99
11.00-11.49

e 10.00-10.99

—

/ Normal
b
i éLee et ai. (2013)
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F#EUD: HyLIRGs/ELIRGs &

HyLIRGs/ELIRGs “{&{#” DE
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ELIRGs
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ELIRG %R (FEH—BH5WERD 1 D)

SDSS(optlcaI) _ WISE (NIR-MIR) SOFI FIR SCUBA-2 (sub-mm) SMA (mm)
< Eﬁ?ﬂ L4 - SCUBA-2/JCMT [2&
.- o R .,
(1521 0ot (] T S50 AR BT
SFR = (2.81 £ 0.36) x 103 [Mg yr™'] X M) &SR
102 Maws= (2.2 0.1)x108 [Mg] SMAICEKD T -
— | Tes=89 £ 3 [K] i NG | =YK (870 um, 1.3
IS | s mm) BEL8 (Toba et
— 1071 al. 2018).
7 SF . SOFIA (C & BEFIE
, (89, 154 um) BEH
Ste”Or -/ \Joba etal. (2020b) _ (Toba et al. 2020b).
1.0 10.0 100.0 1000.0

rest wavelength [um] 14
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Quadruply lensed quasar OD%E

SIS WISE1042@2z=2.52 EYININELE

log (Lir/Le) = 14.57!
(EfE(XlenseSc TV :...) 17

<¥ wHT S A
o g (Canary islands) V"' ]
g 2| i O g
) : 4900 4950 5000 5050 “ |
- LT /\ AN
| M _A
S WMMWVW ¥ MW M N WWWWWWWWWWWW-
l{ ) Hy | | [on%)m] . | - [NI,I%I[NH] I
i 4500 5000 5500 6000 6500
Rest-frame Wavelength (&)
Matsuoka, Toba et al. (2018) Glikman et al. (2018)
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B2RT—IT—hATIT—0vav EBRUD: dusty AGNs DEREHRX - B FHARE

FEEU?2: SDSS & WISE%Z AV \dust-obscured AGNIC{TET DB H A HE

. SDSSEWISETRDIF 7= 36{@D dust- 1 P Toba et al. (2017c¢)
obscured AGNs @ SDSS spectra &4t e =T

- [OllI]5007A 1E#RD profile h5 ERESIR
O R70—0&s ZRIE

+ Dusty AGN (& BEBIFYZZAGNICEERNT, 58
HEEHART O O—%RIEQICH
5@..(\_'.75:#§%

@® SDSS Sy2s (Woo et al. 2016)
® |R-bright DOGs (This work)

1000

}Uy

H [OIIl] S00

[Oll] [Nelll] H B[Ol
 ID =33 SDSSJ1635+3040 : | A SR L

QL~”§_.E X | AL RN o b Aol | —2000 —1000 0 1000 2000

3500 4000 4500 2000 0500 6000 1 loct £f M
rest wavelength [A] [O ] velocity offset [k /5]

O=NWH

[Olll] velocity dispersion [km/s]

g/s/cm?/A
N oA O
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E2ET—YTF—hATT—033vF FERU@: dusty AGNs DEREH R « B FHARE
ALMAZHBW9FhH RARE [O111] A5007A

- Toba et al. (2017c) THICBLWEBEEA R 77O L2 0O—0 -6000 —4000 ~2000 0 _ 2000 4000 6000
JEMEE RS RiFZALMA TEA At el

(Jy/beam.km/s)
—{ 0.2 0.6 1 1.2

>uly

observed wavelengh [mm]
1.935 1.940 1.945 1.950

+ CO line @ profile S FBEERDFARFPZOKT70—0 | —y | 1CO(J=2-1)
9'31'9:57‘8: L/ P - 2t || ' i
5 s B — 2 L
2 - s 1T | I .
—— o N § X L ..'||J1I|| AvThLatay AT T FY il
- IR-CO KEBHRD TN FETOBBICTESD : ol i
S — 10of
130/ - + -~ 1.+ ~ 1. " 1N13F ~ - 1~ 1 ] 2 0.5] |
Iog (LIR/L@) =12 40 3 e Kamenetzky+16 |] 3 e Kamenetzky+16 |: %:?Eé II l'
'_'@ R WISE1029 & WISE1029 ] 10"29™06°.0 05°.9 05 ’ —1000 - fcf> ey ]1000
= 12 i Mot 1 J2000 Right Ascension velocity otfset [km/s
(U LI RG) — .* ’ * (Jy/beam.km /s)
€ I “e° 1 | % ° ! i e 0.969 Oboszr;gd w%vgli?gh [c;ngn;]z 0.973
Cj; ° o %° o o ] " T . {0 15 ~ ~ CO 43
: coneln ] : ® oo ] : per momen = -2 -
SDSS WISE - 1 = R Y Y | | - cou-s N (J=4-3)
| 232 . % L £
e | ° 1 | ’ = g
= 10} . hob = e : 5
g % e ] [®ee @ ] S - 0
- . : K : % . 2
I CO(2'1) I CO(4'3) 501515 E (1): :
9 I T BT 9 I T B T < :; L

6 8 10 12 6 8 10 12 S s R
TOba et al_ (201 7d) l0g L'e [K km/s pc?] 10g L [K km/s pc?] 10720™M05%.98  05°.92 05°.88 05°.84 _500 0 500

J2000 Right Ascension velocity offset [km/s] I 7
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Optically “dark” galaxies!?

‘L.ck’.)f(j:

MmAETH) TEEKRAZ

AN AV

BEERICW ER
A D K DIEKIK (optically

dark or invisible galaxies)

haaE, FBZEHDDOH

5509 B (e.g., Wang et

al. 2019, Nature).
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ALMA 12mm JVLAScm IRAC4.5 ym IRAC 3.6 um HAWK-I K HST F160W
LR ' \ : lllllllllllllllll
D17 % A RN A T
- ' N SN e
. p Al g W L CEEES E3
- . | ‘ ! v o =4 @ - L
Wt Ny a o T
o rS/N G.O78EN ' 'y E E3 E3 E3

505 -505 -505 505—505

A Decl. [arcsec]

10010 -10010 —10010 —10010 -10 010
A R.A. [arcsec]
Toba et al. (2020c, submitted)
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RERIEWME D cutout image service

— R » WCS Match
A Download uE B’ Target Match

FIS BSC 1.0 J1325265-430058

[[®]

DARTS -

i ) In DSS poss1_blue: 195|DSS possl_red: 1956DSS poss2ukstu_blugDSS poss2ukstu_red:|DSS poss2ukstu_ir: 1
Catalog=fis_bsc_1, objlD=3226648 Get the catalog data a ' .
Requested coordinate: Lon=201.36506, Lat=-43.01911 (J2000) :

Zoom: @ Q Input scale: 6 |"/pix (valid range: 3 ~ 3600 "/pix; FoV:apx. 15"~ 180 deg.)
AKARI FIS colored (orig. FITS files) AKARI IRC colored AlIWISE colored
13 25 26.545 -43 00 57.97 [ TR 13 25 26.545 -43 00 57.97
- | |
0 Under construction gy ﬂ 4
: 3 - WISE(AIIWISE):w1: WISE(AIIWISE):WZ: AWISE(AIIWISE):w3: 2ZWISE(AIIWISE):w4: 2
g - & e «
- d ~ E | 4
IRIS colored 2MASS colored DSS2 colored = . A oW » ¥ L |
[EECEEEFERREROIETRER - [ J2000 © IICEEERECEREEIREE - (2000 ¢ ICESCREIEREEE R Spitzer (SEIP):IRAC1|Spitzer (SEIP):IRAC2|Spitzer (SEIP):IRAC3|Spitzer (SEIP):IRAC4|Spitzer (SEIP):MIPS2
AR et ;- ' | | Kl - - . ®

Spitzer (SEIP)

| B . | Aj” \- v , \f‘ s :‘. ‘ \f,l" :‘. ' ;, -
(t e @ | ¢ &
AKARI WideS: 2000-AKARI WideL: 2000- AKARI N160: 2000-0

\ . 3\ ‘A I

https://darts.isas.jaxa.jp/astro/akari/cas/tools/explore/obi.ph
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% 2 IEI 7__“_ 9 7_ jj ’]/ 7\ '7 — 7 *\/ 3 v 70 Legacy Surveys DR9-SV images

Legacy Surveys DR9-SV models
Legacy Surveys DR9-SV residuals
— Legacy Surveys DR9-SV-north images
k v I ew Legacy Surveys DR9-SV-south images
Legacy Surveys DR8 images
Legacy Surveys DR8-north images
Legacy Surveys DR8-south images

hscMap (HSC) Sky Viewer (DESI) | g

MzLS+BASS DR6 images
hscMap Y—J)l Ea— 7ZL—A T—%tybh TvIN—7U ER BT DECaLS DR5 images
DECaPS images
unWISE W1/W2 NEO4
unWISE Catalog Model
— More surveys
SDSS images
DES DR1

© HSC DR2 images
VLASS images
GALEX
WISE 12-micron dust map
SFD dust map
Halpha map

Legacy Surveys Bricks
Legacy Surveys DR9-SV CCDs
Legacy Surveys DR8 CCDs
DECalLS DR7 CCDs

SDSS CCDs

unWISE tiles

Legacy Surveys DR8-south Exposures
DECaLS DR7 Exposures
Legacy Surveys DR9-SV Catalog
Legacy Surveys DR8 Catalog
DECaLS DRY7 catalog

Gaia DR2 catalog
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