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GALAXY CLUSTERS

Abell 665, Vaccaetal.) 20

Optical emission
100 — 1000 galaxies

X-ray emission
T=10"-108K

ne = 1074-10"3¢cm=3
Lx ~ 10*erg/s

Radio emission
radio galaxies
radio halos
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DIFFUSE RADIO EMISSION IN GALAXY CLUSTERS

e halos: merging clusters
e mini-halos: cool-core clusters

o relics: merging clusters and cool-core clusters with minor or off-axis
mergers
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MAGNETIC FIELD INVESTIGATION

Observed Luminosity:

Synchrotron emissivity:

Under equipartition
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(Bo) ~ few uG

Vacca et al. (2011)
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TURBULENCE

Roettiger et al. (1999)
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SIMULATIONS

FARADAY (Murgia et al. 2004)

e Gaussian random field magnetic field

n
IBe2 o k™, (B(r)) = (Bo>(n (r))

e
Neo

e Relativistic electrons

N(y)dy = Noy™’dy

e Thermal gas 8-model (Cavaliere & Fusco-Femiano 1976)

ne(r) = no [1 + (r—rcﬂ i
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SYNTHETIC IMAGES AND POLARIZED VECTORS

for a turbulent Kolmogorov index magnetic field
Amax = 64 kpc
Murgia et al. (2004)
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SYNTHETIC IMAGES AND POLARIZED VECTORS

for a turbulent Kolmogorov index magnetic field
Amax = 300 kpc
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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A665

(B) ~ 0.75uG

resolution
25" ~75kpc
(1kpc=3.09 x 10" m)

655400 -
sensitivity

6.35 x 10~8Jy/arcsec?

(1Jy=10"2WHz "m™?)

655100

distance
880 Mpc

POLARIZED
EMISSION UNDER
NOISE LEVEL

DECLINATION (J2000)

654800 -

. R 00 kpc
S

RO, ASGENSION (Jzogg)30 ® 983000 Vacca et al. (201 0)

083130
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OBSERVATIONS VS SIMULATIONS
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OBSERVATIONS VS SIMULATIONS
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OBSERVATIONS VS SIMULATIONS
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Galaxy cluster
Wobs

adio telescope

Kronberg (2002)

\Uobs - \Uint + /12 RM

RM e [ n.Bydl
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A2199

Vacca et al. (2012)
3C 338: the radio galaxy at the center of A2199

Radio (VLA) - X-ray (CHANDRA)

393400 o

Johnston
z=0.0311
[ —
393330 o F

5 9B15

g
% 393300

2

393300 o ros
2 93245

s
393230

393230 o
162842 162839 162836 162833

RIGHT ASCENSION (J2000)

393200 4

162836 162833

1628 42 162839 6
RIGHT ASCENSION (J2000)



Introduction Large scale fluctuations Small scale fluctuations Conclusions
e]e] 0000000 0O0@00000 [e]

OBSERVED POLARIZATION PROPERTIES

\Uobs = \Uim + /lzRM

3C 338 8415 MHz
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OBSERVED POLARIZATION PROPERTIES

\Uobs = \Uim + /lzRM

3C 338 4585 MHz
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ROTATION MEASU RE IMAGE
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ROTATION MEASURE IMAGE

RM o [ ne(/)Byd RESOLUTION=2.5"=1.5kpc
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Felten (1996) Ensslin & Vogt (2003)
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SIMULATIONS

FARADAY (Murgia et al. 2004)

e Gaussian random field magnetic field

ne(r) )"

|Bl? oc k7™, (B(r)y = (Bo)( ;0

e Thermal gas double 8-model

2 _gﬁim 2 _gﬁex(
r r
ne(r) = 1No,int |:1 + ( ) :| + No,ext {1 + ( ) :|

c,int I ext
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OBSERVATIONS VS SIMULATIONS
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CONCLUSIONS

@ Magnetic field turbulence can be studied via radio observations

@ Small scales of fluctuations are best studied with RM while large
scales with radio halos

© Magnetic fields in merging galaxy clusters appear characterized by
scales of fluctuations larger than in relaxed clusters.
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