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Square Kilometre Array
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Japan SKA Consortium (2016)
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Formation, Evolution, and Revolution of Galaxies
by SKA: Activities of SKA-Japan Galaxy
Evolution Sub-SWG

Tsutomu T. Takeuchi', Kana Morokuma-Matsui,?, Daisuke lono??,
Hiroyuki Hirashita®, Wei Leong Tee'’, Wei-Hao Wang!, Rieko Momose?%7,
on behalf of the SKA-Japan Galaxy Evolution sub-Science Working Group
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Cosmology with the Square Kilometre Array by
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Daisuke YAMAUCHI'", Kiyotomo ICHIKI*?, Kazunori KOHRI**, Toshiya
NaMIKAWA®’, Yoshihiko OYAMA®, Toyokazu SEKIGUCHI’, Hayato
SHIMABUKURO?>!?, Keitaro TAKAHASHI', Tomo TAKAHASHI'!, Shuichiro
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Group)

Japan SKA Consortium (2016)
Preprint typeset using PASJ IATEX format v.1.0

étre Array

= FERE 1603.01961

Japanese Cosmic Dawn/Epoch of Reionization
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Kenji HASEGAWA'", Shinsuke AsABA', Kiyotomo ICHIKI', Akio K. INOUE?,
Susumu INOUE?, Tomoaki IsHIYAMA?*, Hayato SHIMABUKURO'", Keitaro
TAKAHASHP, Hiroyuki TASHIRO', Hidenobu YAJIMA®, Shu-ichiro
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Radio Astrometry towards the Nearby Universe
with the SKA
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Yano®, Gabor Orosz!, Kotaro Niinuma’ and Kenji Bekki® (SKA Japan
Astrometry Science Working Group)
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- phase 2 (2016-2019) : 256 % 1 )\ (Z[EH#13128% A /L-47)
- phase 3 (2020-) : Z[EAE LT, N2 REE AT 5,
(B ) 2 50MHzIZ T i 5

LEWE., T U (%G - FHEIES - beamformer)

Frequency range
Number of receptors
Number of antenna tiles
Number of baselines
Collecting area

Field of view
Instantaneous bandwidth
Spectral resolution
Temporal resolution
Polarization

Array configuration

80 - 300 MHz

2048 dual polarization dipoles

128

8128

Approx. 2000 sq. meters

Approx. 15 - 50 deg. (200 - 2500 sq. deg.)
30.72 MHz

40 kHz

0.5 seconds

Full Stokes (I, Q, U, V)

50 antenna tiles within 100 meters
62 antenna tiles between 100 and 750 meters
16 antenna tiles at 1500 meters
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GaLactic and Extragalactic All-sky MWA survey
+ 300,0008R7 T D 1 # 1 7 & 563 (MNRAS)
- 70 - 230 MHz




MWAZ I

OBRARDZI
+ 500,000AUDFE Y D LFANTIEFH A N —[E
- BHFE 12 X Y 150,000AUD % XA 20184 K £ TN
-%@i%w@%@&%%yﬂ~£
- 6HRA26 N (BEAR, A4 dE., BIRE. ., ®ik, RXXH)
- RFE BB
- MWA-Japanfi it 7= @4t 2016/7/5

O A IRV REFHAE
» EoRT — & AT ASEH
-mte3 A, FAE242 7 H
+ 3 DDOEMT Z 1
21cmAr-TI1LAFHEE. 21emAR-CMBFHES. drift scan
- 371X 5 HSCELH| nesuk D BlH| 2 IL[RI TR S



3. FHHEEBE21cmiR



21cmfR
R K 2 B GRS S

z & z &
sy W™ T

21cmiR(1420MHz)

IRIT R
7z=6— 200MHz
7z =20 — 7TO0MHz

FC KRR - FEEEHA O MK IX100MHzH O
B CEIHITE 5



2
CHRY
g
v Of
L .
m —1lF he
-2k
-2 =1 0 1 e -2 —1 0 -2 -1 0 1 2
x (arcmin) x (arcmin) x (arcmin)

L ]
-3 -2 -1 0 1 2
log 8T, (mK)

« MWASCSKA-lowD X A > X —/7 > K
s HEBEORTDERY| TR 5 !
— FHCERTT - AGNOME, =%, IGMOMHE
- HEHELEIOR L N OFHmN TE 5
s A T NERNTINVDOBEAFEMEE TR S — ALMA, TMT




SKAQ

SKAOQIT 3 TIZHEE > TV 5D
MWA

LOFAR

PAPER




%‘iﬁf‘ﬂ:?&

Iﬂlﬁ /LDJI_D q%él\izs 7336
E mion) | 7orrm | aar
2010- 0.007 256 Z A )L X16 # ~5M AUD

AR—I)LT VT F

PAPER BE 7 2010- 0.001 128 X A IR—)L T >
7

LOFAR PR 2012- 0.036 AB AT —/ 9 v

HERA FA 7 2019- 0.05 350 /NXTRT

SKA 1-Low = 2020-2025 0.4 512 AT — 3 v~ €275M
X256 1 7 Y 47
AT T T

SKA 2-Low = 2025- 4

s ITHERA7S @i & 41018 M 2 1815



e HIEREA A=V T

FEHITE R (power spectrum, bispectrum, ...)

- [KS/INTH[RE, T — XN E S

c DL E, A A AN T L OB K E X

s EoORETVE T 4w R LTETI/RNT A—Z|ZHIE
A A= T

« ESINSABE 7 — & JLER A3 [AR] s

o« A T AT VDTN, S Ah

M EO Ty —7 v

2 3

—
™

y (arcmin)
|

- ©

L2

|
J

4

-2 -1 0 1 2 -2 -1 0 1 2 -2 -1 0 1 2
x (arcmin) x (arcmin) x (arcmin)



P oA : DWYEE
i LOOFE- DY)k W & 2R
Planck e &, 2
= N >
* @O%B?‘:E‘% K ok grmmn
LiteBIRD
4 CMBJE R & 05 SR

RUOTVT A T 4V WMAP

>
1960 1970 1980 1990 2000 2010 2020 2030 2040

21cmfE > 7 F L3 H2 *

MWA, LOFAR, PAPER
21emffp & IFEEBIH Y
SKA1, HERA

21lcmifp A A—T 7 *

SKA2
s RSB
AT 2



thermal noise

power spectrum
- Mesinger et al. 2014
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thermal noise

variance, skewness

- Kubota, Yoshiura, Shimabukuro, KT 2016
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Beardsley et al. 2016
- MWA 32 hours
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