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Introduction

Yoshikawa et al. (2003)
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Abell 2319 with Radio Halo
Rosat X-ray image (colors)

Radio image (contours)
Feretti et al. 1997

Radio Halos / Relics

* Some merging galaxy clusters have
diffuse non-thermal radio emitting
regions.

(E,~GeV, B~uG)

e Radio halos and (mini halos)

* Located near the center, similar to X-ray
morphology

e Associated with ICM turbulence???

 Radio relics

CIZA 12242.8+5301 with
Radio Relic
Rosat X-ray image (contours)

Radio image (colors)
Van Weeren et al. 2010

* Located in the outskirts, arc-like shape,
* Likely associated with ICM shocks?
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Mach Number Estimation of Shocks
at Radio Relics - Two Methods
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Radio Spectral index map of

the relic in CIZA ]2242.8+5301

(Van Weeren et al. 2010)
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With a (simple) diffusive shock

accerelation model,
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Temperature Profile across the
relic in CIZA 12242.8+5301
(Akamatsu & Kawahara 2013)
With the RH relation
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T post/ Tore=(5M4+14M2-3)/(16M2)




Radio Relics:

Mach Number consistency???

* Akamatsu & Kawahara (2013)
suggests that My, and M__,,, seem
to be consistent with each other.

* A simple model of diffusive shock
acceleration is correct?

* However, sample size is obviously
too small to say something
definite.
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1RXS J0603.3+4214

with “toothbrush-relic”
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Radio spectral index map
(van Weeren et al. 2012)
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-1.5 Colors: X-ray(XMM)
Contours: radio(WSRT)

o, =0.6-0.7 ---> M, 4, =3.3-4.6
e, | | X-ray surface brightness profile across
M 1 | the relic (Ogrean et al. 2013)
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toothbrush-relic: temperature profile
across the relic (Itahana et al. 2015)

Colors: X-ray(

Suzaku)

Contours: radio(WSRT)
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 Obtained Mach number

+0.3740.254-0.14
1'50—0.27—0.24—0.15

e Similar to the XMM results(Ogrean et al. 2013,
surface brightness analysis), but more robust
for uncertanities of line-of-sight structures.

* |nconsistent with radio results.



After our WOrk,,,(van Weeren et al. 2016)

2o ‘%;ﬂ\f} _\' ] show steeper spectra.
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s Chandra X-ray data indicate

: : shock is just at the outer edge of
the relic, maybe XMM result is
— E Incorrect.

%g { _i - - | - A |
AR E T P M = 1.2, with an upper limit of M ~ 1.5

X-ray surface britness || /{F" T :
profile across the relic — =

I Distance [arcmin}




S 52 F D%

Spectral index map

of the relic and halo

(Rajpurohit et al. 2018)
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XRISM

XRISM Quick Reference &Y

Table 1 Key parameters and performance requirement of the XRISM observatory

(Tashiro et al. 2018)

X-ray Mirror Assembly (XMA)

Xtend—-Soft X—ray Imager
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Parameters Resolve Xtend

X-ray mirrors Conically approximated Wolter I optics (203
nested)

Focal length 5.6 m

Angular resolution

< 1.7 arcmin (HPD'?)

Detector technology

X-ray micro-
calorimeter

X-ray CCD

Effective area

>210 cm? @ 6keV,
>160 cm? @ 1keV

>300 cm? @ 6 keV

Field of View > 2.9 x 2.9 arcmin? > 30 x 30 arcmin?
Energy range 0.3 -12 keV 0.4 - 12 keV
Absolute energy scale < 2eV =
—
Energy resolution < 7eV FWHM @ 6keV | < 250 eV @ bkeV
(EOL)
T ——
Non X-ray background < 2x1073 < 1x10°
c/s/keV/array c/s/keV/arcmin? (in 5-
10 keV)
Time tagging accuracy < 1ms -

*1 Half Power Diameter
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« SRIAIEICIZ A DY - 7T-IEBRYE IR UETTEE (radio halo, radio relic,
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