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When and where stars/AGN were born?

We want to reveal cosmic star formation history.

©WMAP team

This document is provided by JAXA.



Understanding star formation history of the 

Universe is one of the major goals, however…

Madau et al. (1996)

Lilly et al. (1996)

UV estimates 
are lower 

limits.

This document is provided by JAXA.



How do we measure 

obscured star 

formation？

This document is provided by JAXA.



AKARI infrared telescope can 

probe dusty star formation

This document is provided by JAXA.



To observe infrared, we need 

a space telescope. ➙AKARI

©C.PearsonThis document is provided by JAXA.



IRC + FIS

焦点面配置

AKARI: All sky survey in 9, 18, 60, 90,140 and 160 

NEP field: 2,3,4,7,9,11,15,18, and 24 μm

This document is provided by JAXA.



ここに注目

This document is provided by JAXA.



What AKARI can do

JWST, SPICA, TMT, ELT…
They all need local benchmark to 
study evolution

→AKARI ASS can do best! 

This document is provided by JAXA.



Ece
This document is provided by JAXA.



Local IR LF 

from AKARI all sky survey(9,18,65,90,140,169μm)

Previous local IR LF (Sanders+03) : 
IRAS is only up to 100μm, missing the peak of dust emission.

AKARI reaches 160μm, 
Better measurement of LTIR

Revised Bright Galaxy Sample(Sanders+03): 
a complete sample of 629 galaxies with spec-z at S60>5.24Jy

This document is provided by JAXA.



SED fit

IRAS limit 160μm is critical!

AKARI is the only 

satellite to provide 

160μm to all sky.

160μm is critical to accurately 
measure LIR.

This document is provided by JAXA.



600 galaxies, too few!

⇒15,000 galaxies with AKARI

(データーアーカイブのパワー)

This document is provided by JAXA.



Far infrared from AKARI

This document is provided by JAXA.



WISE mid infrared

This document is provided by JAXA.



Specz from SDSS

This document is provided by JAXA.



Further spec-z from 

6dF and 2MRS

This document is provided by JAXA.



AKARI+SDSS+WISE+2MRS+6dF

⇒15000 galaxies

AKARI

15000 galaxies

This document is provided by JAXA.



Huge statistical improvements:

15,638 local galaxies with spec-z

x20 larger than Sanders+03 (#629)

Ngalaxies area 
(deg2)

AKARIver2+WISE
+SDSSDR13+6dF+2MRS

15638 37000

Goto+11(AKARIver1+SDSS DR7) 2357 10000

Sanders+03 629
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→Power of archives.
This document is provided by JAXA.



LTIR

AKARI can better resolve cirrus, nearby sources(Jeong+07).

This document is provided by JAXA.



Models 

agree well, 

within 24%,

thanks to 

FIR bands.

c.f. factor 2-5 

with only MIR

This document is provided by JAXA.



local infrared 

Luminosity 

Functions!

•ΩTIR=6.3±0.3x 107Lsun

•6.0% by LIRG, 

•0.4% by ULIRG

The best

This document is provided by JAXA.



What about 

Star Formation History?
IR luminosity density(ΩIR)
= LF x luminosity integrated.

ΩIR = SFR/AGN density

Kennicutt+98

This document is provided by JAXA.



Cosmic star formation history

all by AKARI

ULIRG

LIRG

Total

NagisaRieko
Ece

No all sky FIR survey in the future.

➙AKARI’s local data stay the best 
for decades!

（あかりとデーターアーカイブに感謝）

This work

This document is provided by JAXA.




