Er2e )2 ER AT CIZA J1358.9-4750

O) % X—Y%E//\IJ
i Rt
Eﬁ?{imnﬁ/\(ZOZ?v 7.7)

Kato, Nakazawa, Gu, Akahori, Takizawa, Fujita, & Makishima.
PASJ, (2015), 67, 71
Akahori, Kato, Nakazawa, Ozawa, Gu, Takizawa, Fujita, Nakanishi, Okabe, & Makishima,
PASJ, (2018), 70, 53
Kurahara, Akahori, Kale, Akamatsu, Fujita, Gu, Intema, Nakazawa, Okabe, Omiya, Parekh,
Shimwell, Takizawa, van Weeren

PASJ, (2023), 75, S138




Introduction

Yoshikawa et al. (2003)

ﬂl’aﬂx

RAEAAH R
(~105K) (~107K)

iR

g5 S

« IRERNTESEAERIC I NIL,

FHOBEIS/NSLEDHhHAE
5 H D~ (bottom up scenario)
e Cold Dark Matter

« Dark Halo, filaments
e NXUZF> (CDMOEART V> vIL
THIE)
« —EBIEZA A TIRAL, E
o REDIEERT RIC
(X-ray, Sunaev-Zel'dovichzh &)



Introduction: gR58][F

AR

giooEnEANETY) @

£R:ATE  E KX

BiK

X iR HGeVOEIRILF—EBF+Hi5

*zéﬂlkeVd) _I%_umjj Z

N Clunime 1 [Hz
Py DR .'
R Y
Pl a
R .1!_: — 5 |
. : *- e |
3 i— B IR e |
.__\
-\.-e'_'b- B
L -
L
r, 4
f
T
1 1}

EEMEDENRT v ILRICEEI NI -ZE
HA (T~107-8K) LBAOIE Y,

FEHTRADE YT 74 X LIZKE

(R ~Mpc, M ~10"15 K [5E £)
FHOBEIKD (BUAIRIELR) R
77 AXYBOERGIEBNLEEFER T 7 XT)

BEEYE DRSS (EHL X, self-interacting
dark matter 7 &)



Abell 2319 with Radio Halo
Rosat X-ray image (colors)

Rale Ha|OS / RG“CS . Radio image (contours)
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« Some merging galaxy clusters have
diffuse non-thermal radio emitting i
regions. l
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« Radio halos and (mini halos)

( 1RXS J0603.3+4214 with
“toothbrush” radio relic
@ Colors: X-ray(Suzaku)
Contours: radio(WSRT)
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 Located near the center, similar to X-
ray morphology

e Associated with ICM turbulence???

« Radio relics

« Located in the outskirts, arc-like shape,
« Likely associated with ICM shocks?
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Table 1. Observation log of CZ1359 with the ATCA.

Pointing Right ascension Declination Date Period Frequency Bandwidth Exposure
(J2000.0) (J2000.0) (UT) (MHz) (MHz) (min)

NE 13:59:10.0 —47:41:00.0 2014 June 06 04:58-16:37 1100-3100 2048 560

NW 13:58:10.0 —47:40:00.0 2014 June 08 05:02-17:06 1100-3100 2048 595

SE 13:59:10.0 —47:52:00.0 2014 June 09 04:30-16:36 1100-3100 2048 595

SW 13:58:00.0 —47:51:00.0 2014 June 10 04:31-16:46 1100-3100 2048 560
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Table 2. Radio maps in this paper.
Frequency BW RMS Beam size Beam PA

Label (MHz) (MHz) (mJy beam™1) (" %" ) Figure

Narrow-band 317 33 8.2 x 1072 21.0x 6.9 -0.1 —

Wide-band 400 200 3.7 x 1072 14.8 x 5.2 —-6.2 1
Sub-band 01 317 33 8.6 x 1072 22.8x5.7 1.6 7
Sub-band 02 350 33 1.7 x 1071 15.1x 5.0 -0.35 7
Sub-band 03 385 33 8.1 x 1072 17.8 x 5.6 -0.3 7
Sub-band 04 417 33 5.7 x 1072 16.2x 5.4 1.6 7
Sub-band 05 450 33 5.0 x 1072 14.7 x 4.9 -1.1 7
Sub-band 06 481 33 1.1 x 1071 12.7 x 4.6 -1.4 7

Smoothed Wide-band 400 200 1.0 x 101 25 %25 0.0 1,2,3,and 7
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