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Who have seen turtles here?
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When and where stars/AGN were born?

Dark Ages Development of
Galaxies, Planets, otc.

about 400 million yrs,

Big Bang Expans
- i L ek =/  ©WMAP team

13.7 billion years

We want to reveal cosmic star formation history.
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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.




How do we measure
obscured star

formation ?




AKARI infrared telescope can
probe dusty star formation
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AKARI NEP Deep field



AKARI has continuous filters in mid-IR,
c.f.Spitzer has a gap between IRAC and MIPS.
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However,




Not all AKARI| data
were used!

Limited by smaller
optical/near-IR coverage
- Photo-z needed for L
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SuprimeCam
Only 0.25 deg?







Observation by Nagisa, Rieko,
Yoshiki, Yosuke, Youichi, Hiryoyuki!
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Photo-z computed for
180,000 AKARI sources in NEP Wide
(Ho et al. in prep.)

With u-band,
Dispersion ¢~0.049
Catastrophic rate n~9.2%

=
=)
)

Zphot Minimum x?

IERD YT i Thanks to spec-z from
P | (Hydra), Shogaki, Takagi,
e | Matt, Helen (DEIMOS),
Nagisa (FMQS)...etc.
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Resultl:

SumMm LF




At 8 um, PAH emissions are important for SF

C-H, C-C
bending/stretching
modes

Transiently heated by
UV photons from

young stars, then emit
mid-IR band emissions

10 100
Wavelength {um)

Fig. B.1. Spectral energy distribution of the two templates from the Dale
& Helou (2002) library used in the simulation. The solid blue line cor-
responds to @ = 3.5 (the cold template) and the dashed red line corre-
sponds to @ = 1.3 (the warm template). Both templates are normalized
to the same total infrared luminosity (Lig = 10" L,).



AKARI MIR filters can trace Lg,,, evolution
without using extrapolation from SED models
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8pm LF (via Vmax, completeness correction)
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Results?2:

12um LF




Result 3

Total IR LF




L With Lephare SED fit

g mid-IR
bands still
help.

A(pm)

Fig. 11. An example of the SED fit. The red dashed line shows the best-
| fit SED for the UV-optical-NIR SED, mainly to estimate photometric

E redshift. The blue solid line shows the best-fit model for the IR SED at =SS

A > 6pum, to estimate L11R. "'m
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AKARI can do

more...
JWST, SPICA, TMT, Euclid, WFIRST...

They all need local benchmark to
study evolution




Cosmic star formation history 00
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This work
TIR
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- — - UV+TIR

Literature
—-—- Schiminovich et al. (UV)
—-—- Gruppioni et al.

—-—- Le Floch et al.

—-—- Magnelli et al.

—-—- Perez—Gonzalez et al.
—-—- Caputi et al.




Local IR LF
from AKARI all sky survey(9,18,65,90,140,169pm)

Previous local IR LF ( ) :
(IRAS data from 20 years ago. Cited 1000 tlmes) |

Two key points.

1.AKARI reaches
IRAS was up to 100um

2. Revised Bright Galaxy Sample(Sanders+03):
galaxies




16opm is critical to accurately
rneasureLIR

IRAS limit

160um 1s critical!

X
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A(um) _all sky.

Figure 2. An example of the SED fit. We fit the AKARI 6-band pth o T
0 the SED model of Chary & Elbaz (2001) to estimate L+ 7n. e |
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~ 09 AKARI-SDSS-6dFGS-2MRS
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Figure 3. The IR LF of 15638
AKARI-SDSS-6dFGS-2MRS galaxies (open circles).
The best-fitting double power law is shown as dashed line. For
comparison the total IR LF derived from the IRAS RBGS
is shown (crosses Sanders et al. 2003). The red diamonds are
the 1/V,ax data points of the RBGS sample adopted from
Goto et al. (2011a).







What about SFH?

IR luminosity density (Q )
= LF x luminosity integrated.

Q. = SFR/AGN density

SFRM,yr')=1.72x 107" Lyr(Ly)

Kennicutt+98




Cosmic star formation history

No aII sky FIR survey mthe future.

- AKARI's local data stay the best
for decades!

’ o




Future of the

NEP field




AKARI: All'sky survey in 9, 18, 60, 90,140 and
~NEP field: 2,3,4,7,9,11,15,18, and 24 pm

IRC + FIS



Good visibility for Future telescopes
(HSC data + 3000 specz +AKARI+SCUBA2)
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Summary

o NEP wide + HSC
(0.25—5.4 deg?) area i
=Most accurate mid-IR high-z LFs M
(Goto et al, accepted)
o AKARIASS +SDSS+6dF+2MRS (15,000 gals) i

=>Most accurate local IR LF (needed for future) > !
(Kilerci Eser, & Goto, MNRAS,474,5363) E

o 18 band mid-IR SED fitting for thousands of
galaxies (most complete mid-IR SED fit)
=Census of obscured AGNs
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