
Fig. S2. Left panel: Time evolution of kinetic and magnetic energies in a three-dimensional,
incompressible simulation of driven MHD turbulence with very weak initial magnetic field.
The green lines show our fitting for the growth and saturation of magnetic energy. Right panel:
Power spectra for flow velocity, Pv, and magnetic fields, PB , at a time of saturation. Two
straight lines of slopes −5/3 and −1 are also drawn for comparison.
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Fig. 2 Diffuse radio halo Coma C in the Coma cluster (z = 0.023) at 0.3 GHz obtained with the WSRT,
superimposed onto the optical image from the Digitized Sky Survey DSS1. The resolution of the radio
image is 55′′× 125′′(FWHM, RA × DEC); contour levels are: 3, 6, 12, 25, 50, 100 mJy/beam.

presented 7 new candidates from a search in the Westerbork Northern Sky Survey
(WENSS [219]) at 327 MHz; Rudnick & Lemmerman [226] searched for Mpc-scale
radio emission reprocessing WENSS radio images.

Recently, other extensive radio observations have been published. We note the
Giant Metrewave Radio Telescope (GMRT) survey of massive galaxy clusters at z
= 0.2 - 0.4 by Venturi and collaborators [265,266], who found diffuse sources in 10
clusters (out of which 3 new halos, 2 new core-halo sources and 3 new halo or relic
candidates), the GMRT follow up at low frequencies of all clusters known to contain
radio halos and relics up to z = 0.4 [114], and the observing campaign carried out with
the WSRT, VLA and GMRT by Van Weeren et al. [255], who discovery 6 new radio
relics, including a probable double system, and 2 radio halos. The above mentioned
studies and their follow-ups have produced rich information in a short time in this
field.

4 Radio halos

Radio halos are diffuse radio sources of low surface brightness (∼ 1 – 0.1 µJy arcsec−2
at 1.4 GHz) permeating the central volume of a cluster. They are typically extended
with sizes of ! 1 Mpc, regular in morphology, and are unpolarized down to a few

φ = RM ⋅λ 2

F. Govoni et al.: Rotation measures of radio sources in hot galaxy clusters

Table 5. X-ray data of the cluster sample.

Cluster z kpc/′′ T nH β rc n0 ⟨ne⟩ Reference
[keV] kpc 10−3 cm−3 10−3 cm−3

A514 0.0714 1.34 3.8 3.64 × 1020 0.6 417 0.5 0.15 1, 7
Coma 0.0232 0.46 8.38 8.54 × 1019 0.654 245 3.5 0.44 2, 8
A2255 0.0806 1.50 6.87 2.49 × 1020 0.797 438 2.1 0.48 3, 8
A400 0.0240 0.48 2.31 8.33 × 1020 0.534 110 2.4 0.14 2, 8
A2634 0.0312 0.61 3.7 4.79 × 1020 0.640 261 2.8 0.40 2, 8
A119 0.0441 0.86 5.8 3.51 × 1020 0.675 362 1.8 0.39 4, 8
3C129 0.0223 0.44 5.6 5.96 × 1021 0.601 226 2.1 0.27 5, 8
A2382 0.0618 1.18 2.9 3.99 × 1020 0.9 373 1.2 0.17 6, 9
A401 0.074 1.39 8.3 9.88 × 1020 0.613 177 7.0 0.60 4, 8
A2142 0.091 1.67 8.8 3.78 × 1020 0.591 114 18.7 0.86 4, 8
A2065 0.073 1.37 5.4 3.04 × 1020 1.162 507 2.3 0.39 4, 8
Ophiuchus 0.028 0.55 10.26 1.93 × 1021 0.747 199 8.0 0.53 2, 8

Notes. Column 1: cluster name; Col. 2: redshift; Col. 3: angular to linear conversion; Col. 4: cluster temperature; Col. 5: galactic absorption taken
from the Leiden/Argentine/Bonn (LAB) Survey of Galactic HI (Kalberla et al. 2005); Cols. 6, 7: β-model parameters (β and core radius); Col. 8:
central gas density; Col. 9: mean gas density calculated by integrating the β-model profile over a sphere of 1 Mpc in radius; Col. 10: temperature
and β-model references: 1 Weratschnig et al. (2008); 2 Fukazawa et al. (1998); 3 White (2000); 4 Markevitch (1998); 5 Edge & Stewart (1991);
6 Ebeling et al. (1996); 7 Govoni et al. (2001); 8 Chen et al. (2007); 9 Guidetti et al. (2008).

Table 6. RM and X-ray data.

Cluster Source Distance σRM S X [0.1−2.4] keV Reference
[kpc] [rad/m2] 10−7[erg/s cm2 sterad]

A514 A514B2 232 63 5.75 ± 0.13 1
A514D 509 47 1.56 ± 0.03 1
A514A 1556 48 <1.79 1
A514E 1654 47 <1.79 1
A514C 1822 24 <1.79 1

Coma 5C4.85 51 303 86.74 ± 0.48 2
5C4.81, NGC 4869 124 166 65.22 ± 0.26 2
5C4.74 372 154 16.37 ± 0.08 2
5C4.114 532 16 6.76 ± 0.05 2
5C4.127 919 65 0.70 ± 0.01 2
5C4.42 1250 56 – 2
5C4.152 1489 37 – 2

A2255 1712.4+6401 279 79 15.78 ± 0.22 3
J1713.5+6402 444 59 7.86 ± 0.11 3
J1713.3+6347 1497 42 0.33 ± 0.01 3

A400 3C75 0 100 8.69 ± 0.15 4
A2634 3C465 0 120 10.77 ± 0.30 4
A119 0053-015 124 152 15.89 ± 0.22 5

0053-016 330 91 6.68 ± 0.08 5
3C29 1104 13 0.53 ± 0.01 5

3C129 3C129.1 0 200 20.14 ± 3.31 6
3C129 367 82 6.40 ± 0.41 6

A2382 PKS2149-158C 300 46 4.08 ± 0.10 7
PKS2149-158 340 31 1.71 ± 0.04 7

A401 A401A 440 113 7.72 ± 0.16 *
A401B 730 74 4.84 ± 0.10 *

A2142 A2142A 270 230 53.72 ± 0.69 *
A2065 A2065A 1120 48 0.29 ± 0.02 *
Ophiuchus OPHIB 480 74 7.63 ± 0.14 *

Notes. Column 1: cluster name; Col. 2: source name/label; Col. 3: projected distance from the cluster X-ray center; Col. 4: RMS of the RM dis-
tribution; Col. 5: cluster X-ray surface brightness of the intracluster gas in the source location; Col. 6: σRM reference: 1 Govoni et al. (2001);
2 Bonafede et al. (2010); 3 Govoni et al. (2006); 4 Eilek & Owen (2002); 5 Feretti et al. (1999a); 6 Taylor et al. (2001); 7 Guidetti et al. (2008);
* this work.

sight is then generated by a random walk process involving a
large number of cells of size ΛB. The distribution of the RM is
Gaussian with zero mean, and a variance given by:

σ2
RM = ⟨RM2⟩ = 8122ΛB

L∫

0

(neB∥)2dl. (4)

In this formulation, by considering a density distribution which
follows a β-profile, the following relation (e.g. Lawler &
Dennison 1982; Tribble 1991; Feretti et al. 1995; Felten 1996)
for the RM dispersion is obtained by integrating Eq. (4):

σRM(r) =
KBn0r1/2

c Λ
1/2
B

(1 + r2/r2
c )(6β−1)/4

√
Γ(3β − 0.5)
Γ(3β)

(5)
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