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Magnetic fields in galaxy clusters

Optical emission
~1000 galaxies

X-ray emission
T ~107-108K
Ne ~ 1074=10"3%cm3
Ly ~ 10%-10% erg/s

Radio emission
radio galaxies
radio halos
radio relics
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SYNTHETIC IMAGES AND POLARIZED VECTORS

for a turbulent Kolmogorov index magnetic field
Murgia et al. (2004)
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SYNTHETIC IMAGES AND POLARIZED VECTORS

for a turbulent Kolmogorov index magnetic field
Amax = 1024 kpc
Murgia et al. (2004)
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DECLINATION (J2000)
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A665

distance 880 Mpc, (B) ~ 0.75uG

655400

655100

654800 -

VLA data at 1.4 GHz:

resolution
25" ~ 75kpc
| (1 kpc= 3.09 x 10%° m)
sensitivity
6.35 x 1078Jy/arcsec?
(1dy= 10" WHz 1 m™?)
®) POLARIZED
EMISSION UNDER
NOISE LEVEL

500 kpc

Vacca et al. (2010)
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PARAMETERS

FARADAY (Murgia et al. 2004)

PARAMETER VALUE
magnetic field intensity at the cluster center (Bp) =TBD
magnetic field radial decrease n =TBD
magnetic field power spectrum index n=11/3
minimum scale of fluctuation Amin = 2 kpc
maximum scale of fluctuation Amax =TBD
minimum relativistic electron energy Ymin = 100
maximum relativistic electron energy YVmax = 00
radio halo spectral index a=(6-1)/2=1
B-model (Roussel et al. 2000) B =0.763
ro=112"
Neo = 3.40 - 103 cm3

)

(B(r)) = (Bo)(
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CENTRAL STRENGTH AND RADIAL DECREASE

This work made use of results produced by the Cybersar Computer Cluster
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MAXIMUM FLUCTUATION SCALE

This work made use of results produced by the Cybersar Computer Cluster
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FARADAY ROTATION

X-Satellite

Galaxy cluster

adio telescope Kronberg (2002)

Wops = Wiy + /IZRM

RM(rad/m?) = 812[g~Y/?cm/?g] [ Likee) e(cm=3)B, (uG)dl
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A2199

distance 140 Mpc
3C 338: the radio galaxy at the center of A2199

VLA observations at 1.4, 5, and 8 GHz
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OBSERVED POLARIZATION PROPERTIES

Wops = Wit + A2RM

3C 338 8415 MHz
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OBSERVED POLARIZATION PROPERTIES

Wops = Wit + A2RM

3C 338 4585 MHz
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ROTATION MEASURE IMAGE
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ROTATION MEASURE IMAGE
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PARAMETERS

FARADAY (Murgia et al. 2004)

PARAMETER OF INTEREST

magnetic field intensity at the cluster center, (By)

magnetic field radial decrease, n, (B(r)) = <Bo>(”;—(()r))ﬂ

magnetic field power spectrum index, n (e.g., n = 11/3 Kolmogorov)

minimum scale of fluctuation, Amin

maximum scale of fluctuation, Amax
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3D SIMULATIONS

This work made use of results produced by the Cybersar Computer Cluster
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CONCLUSIONS

The radio halo emission in the merging cluster A665 is consistent with a
moderate magnetic field central strength of about 1.3 uG and a large
spatial scale of fluctuation, Ag ~ 100 kpc, while the polarization properties
of the radio galaxy at the center of the relaxed cluster A2199 reveal a
high central magnetic field strength (By) ~ 12 uG and a small fluctuation
scale, Ag ~ 5.2kpc, in agreement with works available in literature for
other galaxy clusters. Currently, a detailed study of the intracluster
magnetic field is available just for few galaxy clusters. A larger statistical
sample is necessary to draw a general picture and better understand
magnetic fields on large scale structures. A fundamental contribution to
the study of intracluster magnetic fields will be given by LOFAR and SKA.
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