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Introduction
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Simulation MS1E- 7=
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1E 0657-56: cold front &bow
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Before Suzaku

Possible detection of
gas bulk motion (~
1500km/s) by ASCA
and Chandra,,,,,,,,
(Dupke et al. 2001 for
Centaurus cluster etc)

However, later Suzaku
results are negative.
(Ohta et al. 2006 etc),
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SuzakulZXk5Hl: Abell 2319

* Nearby (z=0.0557) well-known merging cluster
with a giant radio halo

e Two subgroups are found in radial velocity distribution
of the member galaxies

Lline-of-sight velocity
distribution of member

alaxies
A2319A calaXt
15727 +=139km/s 5;2;’22-, m <

A2319B
N =28
v = 16836 km s

g

observed ve A23 198
186361+=151km/s

Radio image (contours)
Feretti et al. 1997 Oegerle et al.1995




Suzaku Results of Abell 2319

(Sugawara, Takizawa & Nakazawa 2009) Line-of-sight velocity

Blue: A2319B subgroup
Green: A2319A subgroup
Red: A2319
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SuzakulZ&k5#l:A2256
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= Bulk Flow detection is very close.
Actually, it is possible for limited
objects with good conditions (Tamura
etal. 2011)

= Detection of subsonic turbulence is

Impossible (Ohta et al. 2006, _ _ _
Sugawara et al. 2009etc) . /K'ggé%f-S'ght velocity of

Tamura et al. (2011)




SuzakulZ kR #REE Al
0)?&&) (Tamura et al. 2014)

Table 1
Suzaku Results of Gas Bulk Motions in Clusters

Target Result Reference

Centaurus Av < 1400 km s~!
Oph. Av < 3000 km s~
1
1

AMW 7 Av < 2000 km s™
A2319 Av < 2000 km s~
A2256 Av = 1500 =+ 300(stat.) £ 300(sys.) km s~
Coma Av < 2000 km s~
A3627 Av < 800 km s~!

Notes. Unless stated otherwise, values are 90% limit of gas velocity variation
among regions within the cluster.

References. (1) Ota et al. 2007; Velocity variation among 2" x 2’ regions.
(2) Fujita et al. 2008; (3) Sato et al. 2008 a hint of a velocity difference between
two regions is found. (4) Sugawara et al. 2009; (5) Tamura et al. 201 1; errors
are 68% confidence limit; stat. and sys. mean statistical and systematic errors.
(6) Sato et al. 2011: (7) Nishino et al. 2012; relative velocity of a subcomponent.




SuzakuMbAstro-H~

= Av~1000km/s =&
AE ~20eV@Fe-K

= Suzaku MXIS(CCD);
AE =130eV

= Astro-H (20155 3T% E I
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Tamura,, Hayashida,& Takizawa(2014) ASt ro = H w S X S —C~*
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Sunyaev-Zel’dovich &R
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SZE maps of RX J1347.5-1145

'J,&"(decrement) . HJ3 'J,BZ.(l_ncrement)_“ |

150GHz, NOBA on Nobeyama 45m 350GHz, SCUBA on JCMT 15m
13 beam, 15” smoothing 15 beam, 15” smoothing
(Komatsu et al. 2001) (Komatsu et al. 1999)
Contours: Chandra X-ray (Allen et al. 2002)




Thermal, Kinematic, and
others

= 'Thermal SZ: Maxwellm3fiZxLI=ZEFIZLS
CMBAARYKRILDZE T, . (Sunyaev&Zel'dvich
1972)

= [Kinematic SZ: CMBIZCX T2 RAEDEFHIZXLS
CMBAXRI KLLMD ZE R (Sunyaev&Zel'dvich 1980)

Non-thermal SZ: JEFARIEFIZ LD
(Blasi et al. 2000, Colafrancesco et al. 20037%% &)
= Grad-T SZ: BYRE([Z kS (Hattori&Okabe 2005)
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Thermal SZ
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Thermal vs Kinematic SZ

Wavelength (mm)
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The measured SZ spectrum of A2163
(Holzapfel et al 1997; LaRoque et al. 2002)



ALMATKinematic SZI&?

(Yamada ,,,Takizawa,,,et al. 2012)
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Summary
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