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Observational Evidence of Intracluster
Magnetic Field (1): Radio Halos / Relics
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Radio relic in CIZA J2242.8+5301

aligned magnetic fields parallel to a shock front ?
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Fii5 R E /5% : Faraday Rotation(1)
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Figure 8.1a  Decomposition of linear polarization into components of right and
left circular polarization.
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Figure 8.1b Faraday rotation of the plane of polarization.
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Observational Evidence of Intracluster
Magnetic Field (2): Faraday Rotation

= Polarized plains of
linear polarized radio
wave rotate when
propagating through
the magnetized

plasma.

Faraday rotation measure map of
the radio sources in Abell 2255
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behind clusters suggest
random magnetic field
structures.
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Observations

Table 1. Details of the VLA & JVLA observations of Abell 2256.

Frequency™ Bandwidth®  Config.” Date Time™ Project™
(MHz) (MHz) (h)
IEEI’] % R imICEHIT
1369/1417 25/25 D 1999-Apr-28 59,59  AC0522 O0—5— /'3 S )(y;(,_/ e
1513/1703 12.5/25 D 1999-Apr-29  3.5,5.5 z i ']ELTEZ’Z%’E? P
1369/1417 25/25 C 2000-May-29  2.5,2.5  ACO0545 S-band
(2051-3947MHz)
1513/1703 12.5/12.5 C 2000-May-29  3.6,3.6 X-band
1369/1417 25/25 C 2000-Jun-18  2.5.2.5 (8051—9947|\/|HZ)
1513/1703 12.5/25 C 2000-Jun-18  4.1,3.5 201348 H f:JVLA—C“Eﬁj,EJI
16 windows' 128 C 2013-Aug25 1.2 13A-131 (PI1:7:3E)
S-band 2013-Aug-26 1.2
2013-Aug29 1.2 = L-band
16 windows* 128 C 2013-Aug-18 1.3 13A-131 (1369_1703MHZ)
WINAOW s £ ) L -Alg- . - S
_band DVLAFF R DT —7

2013-Aug-19 1.3 AT T—3LEH

* Column 1: observing frequency: Column 2: observing bandwidth; Column 3: array configuration:

Column 4: dates of observation; Column 5: time on source; Column 6: NRAO project code.
T 2051/2179/2307/2435/2563/2601/2819/2047/3051/3179/3307/3435/3563/3691/3810/3047.

¥ B051/8179/8307/8435/8563/8691/8810/8947/9051/9179/9307/9435/9563/9691/9819/9947.




Radio
Images
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Rotation Measure

Table 3. The average and standard deviation of RM.

Target (RM}* oRM reference

2 2

rad m~ rad m~

Declination {J2000)

Relic -44 7 Clarke & Ensslin (2006)
Relic -34.5 6.2 this work

Source A -24.9 65.5 this work

Source B -34.1 10.5 this work

* {RM) and oy are the average and standard deviation of RM, respectively.
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Depolarization toward the Radio Relic

Table 4. Parameters for the Depolarization Models.

Radio relic —5— :-’. Model Component B e Al Nx x Ny Nz Intensity
EFD+EFD — :

1G 0~ 3 cm 3] kpc] [k . kpc
IFD+IFD [uG]  [10 1 [kpe] | kpc]

EFD+EFD foreside
backside
IFD+IFD foreside 0.5 . ® 50 x 507*
backside 10.0

* We assume 50 x 50 kpc since the beam size of 47'' corresponds to ~52 kpe.
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Faraday Tomography
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Q U _flt Table 5. The reduced chi-square (RCS), the Bayesian information criterion (BIC), and best-fit values and

1-o confidence regions for model parameters in the QU-fit.

ERITTR
NETIL

» Gaussian 388 11765 11 0.32 0.009-578
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Table 6. Parameters for magnetic field strengths.
Source X-ray K TRM no? rtt
morphology radm—2] [10-3ecm—3] [kpc] kpc] 1G]

Abell 2256 A Irregular 441 65.5 2.6 58 205 0.63-1.26

Abell 2256 B Irregular 441 10.5 2.6 38 205 0114021



Summary
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