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AKARI Operation Phases

Feb. 22, 2006
Launch Apr. 14, 2006

Checkout Checkout & Performance Verification
May 7, 2006

Phase 1 : 1st priority

(~180 days) LS+Some MP Pointed Obs
e |\[0V. 10, 2006
Phase 2 MP + OT Pointed Obs.

(~300 days) Supplemental

Znd PV LHe boil-off (Aug. 26, 2007)

Phase 3 only NIR in operation
()365 days) MP + OT pOihT@d Obs.




Onboard Instruments

Photometric & Spectroscopic
Capabilities

Przsm & Grism

=

Wide-band Photometry

10 IRAS Survey
Wavelength (pm)
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Sky coverage (FIS)

98 %

Sky coverage in '\

NScanMap (WIDE-S)

Cumulative fraction




AKARI IRC/FIS catalogues
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9 um




AKARI IRC/FIS catalogues

7/
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9 um
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Comparison with IRAS

« [RASUOUOOUOUOOOOUOLODOOLogt

= |b|>10deg
IRAS IRAS 60 um (FQUAL=3) IRAS 100 um (FQUAL=3)
Flux [Jy] IRAS AKARI | Rate (%) IRAS AKARI | Rate (%)
~1.0 18890 12600 1315 225
1~10 9176 8429 RRWER 13544
10~100 594 585 1278 1163
100~1000 56 51 62 60
1000~ 7 5 11 6

= [RAS F60 = 1-1000 Jy, F100=10~1000 [ [0 1J 90 % U U OO U U
« JOUOO0OO — LMC, Orion, Ophcus U O U 0O 0O OO0

» U000 U0 —-IRASOUO UL

U000 UL0 a0t oguod




Scientific Highlights
AGN search
IR LF in local Universe




AKARI All-Sky Mid-IR Survey
Search for AGNs - method

 Mid-infrared excess F(9 ¢ m)/F(Ks)>2
- 1200 sources

p C

0 (] j
a
& o QSO template -
o | ‘ |
| |-_ 4 o
.E:_ [} e m,
o |oR

= i +1
o bBlack Bodies

Blackb'ﬂ'{ _Eunanr:n:mplftc

DEE79+5066 2=3D1

0.10 1.00 10.00  100.00 1000.0
F(SIW)/F(Ks)




2010FFFF= 03.24

BPT diagram
ﬁﬁﬁ E (Kauffuman et al.2003) :
seyfert2
[-=8
~AGN count rate~ %
S,
g
E type I AGN
H Seyfert2 Log [NII}/Ha

E LINERs

® Star Forming
E Normal galaxy
= Star

AGN count rate is 559%0

HKIRAS PSC-2 :~22% (spinoglio et al. 1989)
HIRAS FSC-2 : ~40% (rush et al. 1993)

13




* A galaxy with

Lir~10""SLsun at a £
redshift z~0.04. e
» No evidences of AGN
before AKARI b
— An optical spectrum w
shows HIl galaxy
features.

— 2MASS color is not as
red as that of AGN.

e Red NIR/MIR color is
confirmed with the NIR

chactriim takan with
\)VVUL'UIII CCAINNNYT ] VVikl 1l

AKARI in Phaseg3.

2009/10/16 Oooodood

oooood

Active Galactic Nuclel
——Tr—————— e ——r———— ———r——————— .
[on) e
40 —
30 :
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10 f
4 :
4000 5000 000 7000 8OO0
'I':Iul.-'-lq:ngl;h{.&]
T il antie NEuU CUIIUTUUIT E
25 3.0 3.5 4.0 45 5.0




IRAS detections

wilin

v F

~ Wavelength(micron)
Indicating the exist of hot dust = AGN, but a central engine is

completely obscured.
Surprisingly, we miss this kind of AGNs in nearby universe.

— We are interested in the number density and the contribution of
these sources to the Hard X-ray background.

2009/10/16 Jdooooboooboooboooooood 25
Joooood odododogo



Local IR LF
from AKARI all sky survey

- Revised Bright Galaxy Sample (Sanders+03):

- a complete sample of 629 galaxies with spec-z at
Sg0”>9.24Jy

- IRAS is only up to 100 pm, missing the peak of
dust emission.




SED fit

IRASI:IZ QET | 160 um iS
| | critical!

j | AKARI is the
| only satellite
: | to provide
| 160 um to all
sky.

AL AETT )

Figare 2. An examples of the SED fit. We fit the AK ART 6-band photometry e B ey~

to the SED mode] of Chary & Elbaz (2001) to estumate L s

S S



10 11 12 1.4

log [LelLe)] (AKARI, CHEL model)

Figare 3. [ ;  measured by the AEKART 15 compared with those measur=d
by the IRAS (Eq.1) for the RBGS.




Local IR LF

1/V,.., method,
no completeness correction

—Agrees well with IRAS

F ) QT|R=8°5+1°5-2.3X 107Lsu
B el /7 by LIRG,
+0.4% by ULIRG

2] 10 11 12

log [Leile)]

Lo
L

Fignre 6. Infrared lominosity function of EBGS. The Lo, 15 measured
using the AKART @ 18,65.90,140 and 160pm fluxes through an SED fit
Emors are computed using 1000 Monte Carlo smoulations, added by Pois-
son eror The dotted Hnes show the best-fit double-power law. The crosses
show data from Sanders et al. (2003), who measured Loy using TRAS
photometry.
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MIR color images
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Takagi et al. 2009
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Flux ratio (SI I..-"S?J

PAH-selected ga

[1 Selection: [11/7pm or 15/9um flux

Redder than AGN with the steepest power-|:
[1 AKARI's unique MIR-colors

F(11)F7)| '

Flux [Jy]
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PAH-selected galaxies (2)

z~1.2 PAH luminous Selection: [15/9um flux ratio] > 8

Starburst age

— 01 Gvr
—- 02Gvyr
—e =0 3 Gyr
— ME2

- Arp220
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MIR—-Total-IR relation

"7 Ultra Luminous btarburéts'

Spitzer IES local sample
All-band detected starbursts
PAH-selected galaxies

—— Houck et al. (2007)

Estimation of PAH 7.7um peak luminosity from IRC photometry:
IR luminosity is obtained from optical-MIR SED fitting

SED estimations of 1.4 GHz fluxes are correct in ~50% for radio-detected sources




Warm Mission
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AKARI Warm Mission
Temperature Profile
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NIR dark
MNIR noise

Detector Dark
Current &

100

S
b

hot pixels

—
T

Number of nbis—:y bixf_rla {nm'ise}‘i U{Jf::ﬁ
s | Number of hot pixels (dark> 50 e/s)

Read noise (e) and dark current (e s1)
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How did the Un/ verse or/g C

made of ? .

What are the cona’/tlons for ste//ar
and ,U/a/ etar ) 4 formation 2—

How did the universe evolves
chemically ? The emergence of life ?




One of the Science Goals:
How did the Universe originate and what is it

made of ?
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
Inflation =
il; 2 ‘.r Pt - .
Quant “.'J:'" .‘r-::. .' ‘; ; ¥y ".’ D
Fluctuations o L.
/ .
\
1st Stars

about 400 million yrs.

Big Bang Expansion

13.7 billion years

Credit: NASA NASA/WMAP Science Team
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10—10

(Herschel)

Zodiacal
Emission

10° reduction

—

< 6K(SPICA) _

Cosmicl:
Micrchave
Background

SPICA's coveérage

Wavelength (um)
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S92 Revolution of Design

Old Design

Spacecraft

Heavy
Vessel

Large
He Tank

Small
Telescope

New Design

Radiator

—
Light

Spacecraft

)

Structurp

Pl

ocoolers

No Cryogen — Large Telescope

SricA ISO: 2.6t for 60cm — SPICA 3.7t for 3.2m
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\-@
e COOLED (<6K) Space telescope

3-m class monolithic primary mirror
diffraction limited at Sum

e Space Observatory mission, for mid- & far-

IR astronomy (core 5-210um)

e JAXA — ESA(Cosmic Vision M-class candidate) Mission,
with planned participation from Korea & US
Orbit: Sun-Earth L2 Halo

Mission Life: 3 years (nominal) 5 years (goal)
Launch: FY2018 (H-lIA)

SPICA Overview

Space Infrared Telescope for Cosmology and Astrophysics



Space Inl

Telescope Shell

Inner Shield

Middle Shield
Quter Shield

Bus Module Panel

R R

r"rr / |
-~ ' T, S '—ﬂ

L1
R ey

Radiator

Sun Shield

Weight: 3.7t
Launching Vehicle:
H-lIA (5S fairing)
11Mbps downlink in
X-band
TT&C in S-band



Sz Heritage o
'\, __Mechanical Cryocoolers

o AKARI
2-stage Stirling
200mW @ 20 K | |
Long-life test > ) SU AKU
oyrs = ADR, 60mk reached
2006 = 2005
= Cryocooler technology is
" |SMILES strétegic. techniquie 19@):'
: ;{T5 K30mW@ space science in Japan
2009 = Future Missions: Kaguya,

Planet-C, ASTRO-G, ASTRO-

Space Infrared Telescope for Cosmology and Astrophysics
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Monolithic mirror

e 3m-class is technically a good
choice

Monolithic Mirror
e Ceramic material (SiC)

No deployable mechanism
o Simple, Feasible, Reliable

Smooth PSF

o Essential for Coronagraph

Herschel & AKARI Heritage

_ QDIrA:- \NCE N 2K, [~ Vg Evrs)\
@ VI IuUM. VVI L V. \)\)'JIII JI\ \\) Jlil)

o AKARI: WFE 0.35um, 6K (70cm)
e Herschel: WFE 6um, 80K (3.5m)
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10000
(30 km s

i
Space Infrared Telescope for Cosmology and Astrophysics

A/OA (OV)

i
Space Infrared Telescope for Cosmology and Astrophys




SF’ICQ

SAFARI

A Far-infrarec
Instrument

e Leaded by SAFARI consortium in Europe

e Imaging Fourier-transform spectrometer
covering 35-210um

e FOV : 2 x 2 arcmin?

e Wavelength resolution
2000 at 100 um is maximum

Space Infrared Telescope for Cosmology and Astrophysics



001 . 3.0m Case SAFARI Imaging Spegtroscopy -

: R~100, 1hr L :

0.001 - W .

0.0001 - e ' .

10° [ MIRACLE Imaging, -~ SAFARI Broad-band

- 1hr Imaging :

10° L - o f In only 10 min (!) E

o7 | I #Confusion limit !! '
- JWST/MIRI # (3m aperture)

10° L e ' i}

107 L | -

10 l I 100
wavelength (micron)



SPICA ensitivity for spectral lines

. \‘ 1 hour, 56

‘lﬂ-ll= T T T T TT71 T T T T T rIrT]
: Herschel SPIRE

S~/

3 Herschel PACS
Spitzer IRS \/

g ———

i
I
]

107 : e SPICAFIR SOAP E
.':"'""'.—-. i —— =

.n-"'"'".' -
SPICA FIR. GOAL
"

Detection Limit 5=5 1 Hour (W m™)

BLISS (optional)

N,J TWST MIRI
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