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Heavy elements, the origin of planets and life, have not produced by the Big
Bang, but synthesized in stars. Hence, to unveil the cosmic production history of heavy elements, we must
understand the formation and evolution of galaxies, i.e., vast number of repetitions of birth and death
of stars. In this study, we tackled this problem by treating the formation of stars and dust as well as
the complicated processes of dust grains in the interstellar medium in a self-consistent manner. First we
succeeded in constructing a theoretical framework that enables us to treat the evolution dust grains for
the whole lifetime of galaxies (10 billion years or more) by taking into account the formation, growth,
and destruction of dust grains. Further, we constructed a radiation transfer model of galaxy spectrum
frgm radio to ultraviolet wavelengths, which can handle the complicated structure of the interstellar
medium.



(e.g., Hopkins &
Beacom 2006; Bouwens et a. 2009).

10° ) ,

Ium ( )

( )
A ~10 1000 pum

@w )
90% ,
Herschel ( 35 m

) :
(

z~3

).
; (SED)
( : AGB)

(e.g., Zhukovska et al. 2008; Asano et al.
2013a).

(SED) (

)
SED

SED

(Takeuchi et al.

2003). ,
1 (
) 1
AGB '
(Takeuchi et al. 2005,
2010b, c). ,
,Z~6
(Asano et al.
2013a).
AKARI  Herschel
ALMA 2011
) James
Webb Space Telescope (JWST:
6.5 m , 2018
) .
Square Kilometre Array (SKA: 30
GHz-600 MHz 1 km?
) 1
WG . SKA
D
( L L
)
@)
(©)
4



ALMA
ALMA SKA
) 1
, 30
, , Earth, Planets & Space
) . ALMA, SKA
) SED
(CMB) ,
(Sunyaev-Zel’dovich , .
CMB B-mode ,
) ’
s CO
(
SED
, )
( ,
’ ( ).
Star+extinction+Dust '
10° Star
107! 10° . 10' 102
100 Aum]



SKA )

, SKA

44

Takeuchi, T. T, et al., Formation, Evolution,
and Revolution of Galaxies by SKA:
Activities of SKA-Japan Galaxy Evolution
Sub-SWG, SKA-JP Science Book, 1, 2016,
1-26

Nozawa, T., Asano, R. S., Hirashita, H.,
Takeuchi, T. T., Evolution of grain size
distribution in high-redshift dusty quasars:
integrating large amounts of dust and
unusual extinction curves, 2015, Monthly
Notices of the Royal Astronomical Society
(MNRAS), 447, pp. L16-L20

Koopmans, L., ... Takeuchi, T.37%), et al.
(43 authors), Cosmic Dawn and Epoch of
Reionisation with SKA, Proceedings of
Advancing Astrophysics with the Square
Kilometre Array (AASKA14), 2015, pp. 9
-13

Solarz, A., Pollo, A., Takeuchi, T. T., et al.,
Clustering of the AKARI NEP deep field 24
um selected galaxies, 2015, Astronomy &
Astrophysics (A&A), 582, 1d.A58(12 pp)
Ichiki, K., Kaji, R., Yamamoto, H.,
Takeuchi, T. T., Fukui, Y., CO Component
Estimation Based on the Independent
Component Analysis, 2014, ApJ, 780,
id.13(7 pp)

Malek, K., Pollo, A., Takeuchi, T. T., Buat,
V., Burgarella, D., Malkan, M., Giovannoli,
E., Kurek, A., Matsuura, S. Properties of
star forming galaxies in AKARI Deep
Field-South, 2014, A&A , 562, id.A15(15
pp)

Rémy-Ruyer, A., Madden, S. C., Galliano,
F., Galametz, M., Takeuchi, T. T., et al,,
Gas-to-dust mass ratios in local galaxies
over a 2 dex metallicity range, 2014, A&A,
563, 1d.A31(22 pp)

Fiorenza, S. L., Takeuchi, T. T., Matek, K.
E., Liu, C. T., Evolutionary Paths along the
BPT Diagram for Luminous and
Ultraluminous Infrared Galaxies, 2014, ApJ,
784, 1d.140(13pp)

10.

11.

12.

13.

14.

15.

16.

Asano, R. S., Takeuchi, T. T., Hirashita, H.,
Nozawa, T., Evolution of extinction curves
in galaxies, 2014, MNRAS, 440, p.134-142
Makiya, R., Totani, T., Kobayashi, M. A. R.,
Nagashima, M., Takeuchi, T. T., Galaxy
luminosity function and its cosmological
evolution: testing a new feedback model
depending on galaxy-scale dust opacity,
2014, MNRAS, 441, pp.63-72

Casey, C. M., Scoville, N. Z., Sanders, D. B.,
Lee, N., Cooray, A., Finkelstein, S. L.,
Capak, P., Conley, A., De Zotti, G, Farrah,
D., Fu, H., Le Floc'h, E., Ilbert, O., Ivison,
R. J.,_Takeuchi, T. T., Are Dusty Galaxies
Blue? Insights on UV Attenuation from
Dust-selected Galaxies, 2014, ApJ, 796,
id.95(15 pp)

Asano, R. S., Takeuchi, T. T., Hirashita, H.,
Nozawa, T., What determines the grain size
distribution in galaxies? MNRAS, 432,
2013b, 637-652

Asano, R. S., Takeuchi, T. T., Hirashita, H.,
Inoue, A. K., Dust formation history of
galaxies: A critical role of metallicity for the
dust mass growth by accreting materials in
the interstellar medium, 2013a, EPS, 65,
pp-213-222

Takeuchi, T. T., Sakurai, A., Yuan, F.-T,,
Buat, V., Burgarella, D., Far-ultraviolet and
far-infrared bivariate luminosity function of
galaxies: Complex relation between stellar
and dust emission, 2013, EPS , 65, pp.
281-290.

Takeuchi, T. T., Yuan, F.-T., Ikeyama, A.,
Murata, K. L., Inoue, A. K., Reexamination
of the Infrared Excess-Ultraviolet Slope
Relation of Local Galaxies, ApJ, 2011, 755,
id. 144, 16 pp.

Kashino, D., Ichiki, K., Takeuchi, T. T., Test
for anisotropy in the mean of the CMB
temperature  fluctuation in  spherical
harmonic space, Physical Review D , 85,
2012, 063001

79
(
11 )
Tsutomu T. TAKEUCHI, VIPERS:
Introduction for ALPACA Project, ALPACA

Meeting , 2015
12 01 2015 12 02
Tsutomu T. TAKEUCHI, Atomic Gas,
Molecular Gas, and Dust in Galaxy
Evolution,

( ), 2015 11 08

2015 11 19
Tsutomu T. TAKEUCHI,
Evolution of Galaxies,
Cosmology

07 15

Structure and
Introduction to
, 2015
2015 07 25




10.

11.

12.

13.

Kielce, Poland
Tsutomu T. TAKEUCHI, SKA

>

2015 06 10 2015
06 11
SPICA
, 2
s , 2015 06 03
2015 06 05
Tsutomu T. TAKEUCHI, Ryosuke S.

ASANO, Hiroyuki HIRASHITA, & Takaya
NOZAWA, The Formation and Evolution of
Cosmic Dust,

Gas, Dust, and Star-Formation in Galaxies
from the Local to Far Universe ( ),
2015 05 25 2015 05 29

, Chania, Greece
T. T. Takeuchi, et al., Star formation and
extinction properties of local galaxies seen
by AKARI and GALEX all sky surveys, A
Panchromatic View of Galaxy Evolution (

),2013 06 10 2013 06

13, Paphos, Cyprus

Takeuchi, T. T., Star Formation and
Extinction in Galaxies through
Far-Ultraviolet and Far-Infrared, Galaxy
Formation Theory in the Epoch of ALMA,
( ), 2012 3 6 , Hakone
(Japan)
Takeuchi, T. T., Formation and evolution of
galaxies, = Workshop on  East-Asian
Collaboration for SKA, ( ,

),2011 12 1 , Daejeon (Korea)
Takeuchi, T. T., Application of the
Self-Organizing State Space Model to the
CMB Foreground Subtraction, The CMB
Foreground and the Cosmology of the Early

Universe ( s ), 2011
10 24 , Nagoya (Japan)
Takeuchi, T. T., Far-Ultraviolet and

Far-Infrared Bivariate Luminosity Function
of Galaxies: Complex Relation between
Stellar and Dust Emission, Asia Oceania
Geosciences Society, 2011 8 1,
Taipei (Taiwan)

Takeuchi, T. T., Construction and
Exploration of the Far-Ultraviolet and
Far-Infrared Bivariate Luminosity Function
of Galaxies, From Dust to Galaxies 2011

6 30 , Paris (France)

3

12013
1397

2. , ,
12015
1411
3. : Tsutomu T. Takeuchi ( )
Polskie = Towarzystwo
Astronomiczne
: Introduction to Cosmology
12016
: 100
o 0
o 0
&)
Tsutomu TAKEUCHI
90436072
2
3)



