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ABSTRACT

Aims. The goal of this work is to put constraints on the strength and structure of the magnetic eld in the cluster of galaxies A2382.
We investigate the relationship between magnetic eld and Faraday rotation e ects in the cluster, using numerical simulations as a

reference for the observed polarization properties.

Methods. For this purpose we present Very Large Array observations at 20 cm and 6 cm for two polarized radio sources embedded in
A2382, and we obtained detailed rotation measure images for both of them. We simulated random three-dimensional magnetic eld
models with di erent power spectra and thus produced synthetic rotation measure images. By comparing our simulations with the
observed polarization properties of the radio sources, we can determine the strength and the power spectrum of intra-cluster magnetic

eld uctuations that reproduce the observations best.

Results. The data are consistent with a power-law magnetic- eld power spectrum with the Kolmogorov index n = 11/3, while the
outer scale of the magnetic eld uctuations is close to 35 kpc. The average magnetic eld strength at the cluster centre is about 3 UG
and decreases in the external region as the square root of the electron gas density. The average magnetic eld strength in the central

1 Mpc? is about 1 PG.

Key words. galaxies: clusters: general
cosmology: large-scale structure of Universe

1. Introduction

The intra-cluster medium (ICM) in clusters of galaxies is known
to possess a magnetic eld, but its origin and properties are not
well known. The existence of magnetic elds can be demon-
strated with di erent methods of analysis (see e.g. the review by
Govoni & Feretti 2004; Carilli & Taylor 2002, and references
therein). The strongest evidence for the presence of cluster mag-
netic elds comes from radio observations. Magnetic elds are
studied through the synchrotron emission of cluster-wide di use
sources and from studies of the Faraday rotation of polarized ra-
dio galaxies. The magnetized plasma that is present between an
observer and a radio source changes the properties of the po-
larized emission from the radio source. Therefore, the magnetic

eld strength can be determined with the help of X-ray obser-
vations of the hot gas, through the investigation of the Faraday
rotation measure (RM) of radio sources located inside or behind
the cluster.

The RM studies of radio galaxies in clusters have been car-
ried out using either statistical samples (e.g. Lawler & Dennison
1982; Vall e et al. 1986; Kim et al. 1990, 1991; Clarke et al.
2001) or individual clusters. In the latter case one analyses de-
tailed high-resolution RM images (e.g. Perley & Taylor 1991;
Taylor & Perley 1993; Feretti et al. 1995
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polarization

3. They also showed that to explain both the observed RM
of the radio galaxies in A2255 and polarization levels of the ra-

Vogt 2003; Murgia et al. Ai0Axknpeeteow nitlthi detaded RGOuoni et al. 2005), the maxi-
ages of radio galaxies camiesoskdofothafieiagoetimlelthe wltisations must be about hun-
ter magnetic eld strenghtedsutfdtpe thithchisteepaapgreot thelpower spectrum from the

power spectrum. The armdlster ofiVoggto&h&Epetiph@g03, 2005)
suggests that the power spectrum is of the Kolmogorov type if
the auto-correlation length of the magnetic eld uctuations is
on thé 61§k Brblighedpy HRRVEGIE Mbirgia et al. (2004) point
out that shallower magnetic eld power spectra are possible if
the magnetic eld uctuations extend out to several tens of kpc.
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Table 1. Summary of the VLA observations.

v Bandwidth Con g. Duration

(GHz) (MHz) (h)
1.45/1.65 25 A 6.6
1.46/1.66 25 B 6.3
1.46/1.66 50 C 3.6
1.46/1.66 50 D 0.9
4.82/4.87 25 A 6.1
4.82/4.87 25 B 5.8
4.83/4.88 50 C 14.6
4.83/4.88 50 D 11.3

The pointing position (J2000) is at RA = 21"51™57* and Dec =
15 37723*

In this paper we present Very Large Array (VLA') observa-
tions at 20 cm and 6 cm of the three polarized radio galaxies
PKS 2149-158 (A and B) and PKS 2149-158C in the cluster
Abell 2382; the rst two (A and B) form a dumb-bell system.
A2382 is an ideal case for studying RM along di erent lines-of-
sight because PKS 2149-158 and PKS 2149-158C are extended
and highly polarized radio galaxies, located respectively at 4.8
and 4.3*from the cluster centre. Because the radio sources under
investigation are quite extended, both in angular and linear size,
they are ideal targets for an analysis of the rotation measure dis-
tribution: detailed RM images can be constructed that can serve
as the basis of an accurate study of magnetic eld power spectra.

We follow the numerical approach proposed by Murgia et al.
(2004); i.e. we study the polarization properties of the radio
galaxies, at the same time making use of the cluster X-ray
information.

The paper is organised as follows. In Sect. 2 we discuss
details about the radio observations and the data reduction. In
Sect. 3 we present the total intensity and polarization proper-
ties of the radio galaxies at 20 and 6 cm. We also describe the
morphology of the sources and the discrete features found in the
total intensity images. In Sect. 4 we present the X-ray environ-
ment in which the radio galaxies are embedded. In Sect. 5 we
show the RM images, discuss the results, and discuss the cluster
magnetic eld. In Sect. 6 we introduce the multi-scale magnetic

eld modelling used to determine the intra-cluster magnetic eld
strength and structure, and we show the results obtained with dif-
ferent con gurations of the magnetic eld power spectrum slope.
Finally, Sect. 7 summarises our main conclusions.

Throughout this paper we assume a CDM cosmology with
Hy =71 kms ! Mpc 1 =03, and = 0.7. At the dis-
tance of A2382 (z = 0.0618, Struble & Rood 1999), 1 arcsec
corresponds to 1.17 kpc.

2. Radio observations and data reduction

The radio sources PKS 2149-158 (A and B) and PKS 2149-158C
were observed at the 20 and 6 cm bands, in all VLA con gura-
tions. The details of the observations are provided in Table 1.
The observations in the di erent arrays were made between
November 1986 and December 1987.

The ux densities were brought on the scale of Baars et al.
(1990) using 3C286 as the primary ux density calibrator.
The same calibrator was used as the absolute reference for the

! The Very Large Array is a facility of the National Science
Foundation, operated under cooperative agreement by Associated
Universities, Inc.
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electric vector polarization angle. The phase calibrators were
nearby point sources observed at intervals of about 30 min.

Calibration and imaging were performed with the NRAO
Astronomical Image Processing System (AIPS), following stan-
dard procedures. Several cycles of self-calibration and CLEAN
were applied to remove residual phase variations. Instrumental
calibration of the polarization leakage terms was obtained using
the phase calibrators, which were observed over a wide range
in parallactic angle. The calibration of the absolute polarization
angle was obtained by assuming an R-L phase di erence of 66
for the source 3C 286 at both 20 and 6 cm.

The (u, v) data at the same frequencies but fromdi erent con-

gurations were rst handled separately and then combined to

improve uv-coverage and sensitivity. The separate data sets were
individually agged, ux calibrated, and polarization-calibrated
before combination. We combined all arrays at both 20 cm and
6 cm. Each combined data set was then self-calibrated.

Images of polarized intensity P = (Q? + U?)'/?, fractional
polarization FPOL = P/I, and position angle of polarization

= 0.5tan '(U/Q) were derived from the I, Q, and U images.

3. Total intensity and polarization properties

Radio images at 20 cm and 6 cm were obtained by combining
all the VLA arrays and by averaging the two IFs. The left panel
of Fig. 1 shows the total intensity contours of the 20 cm image,
which was restored with an FWHM beam of 5%3, overlayed onto
the optical image? from the red Palomar Digitized Sky Survey 2.
A zoom over the dumb-bell system is presented in the right panel
of Fig. 1, where we show the total intensity contours of the 6 cm
image, which was restored with an FWHM beam of 074  0%%5.

The basic properties of PKS 2149-158 and PKS 2149-158C
are given in Table 2. Flux densities were estimated, after having
applied the primary beam correction, by integrating in the same
area the surface brightness down to the noise level.

For the purpose of the polarization and RM analysis, inten-
sity and polarization images were also produced for each IF
separately. The relevant information on these images is listed
in Table 3. Total intensity contours and polarization vectors at
1.46 GHz and 4.88 GHz are shown in Figs. 2 and 3, respec-
tively. Vectors represent the orientation of the projected E- eld
and are proportional in length to the fractional polarization. In
the fractional polarization images FPOL, we only included the
points with 7 > 507.

In the following we give a brief description of the individual
sources.

3.1. PKS 2149-158 (A and B)

PKS 2149-158 (FR class I) is a double system composed of two
nearly equally bright elliptical galaxies in a common envelope
( dumb-bell galaxy). The radio source was rst mapped by
Parma et al. (1991) at 1.4 GHz. Both galaxies of the dumb-bell
system are radio-emitters, forming a double twin jet system like
3C75 (Owen et al. 1985). The two radio cores, labelled A and B
in Fig. 1, are separated in projection by 13¥5 which corresponds
to 15.8 kpc. Their position is reported in Table 2.

The radio morphology of PKS 2149-158, which shows reg-
ular large amplitude oscillations, is rather unusual and can be
interpreted in terms of two distinct radio sources whose jets are
strongly interacting. The true (three-dimensional) source struc-
ture is undoubtedly even more complex, because the radio jets

2 htpp://archive.eso.org/dss/dss
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Fig. 1. Left: radio contours of galaxies PKS 2149-158 and PKS 2149-158C obtained at 20 cm superimposed on the red DSS2 image. The ra-
dio image was obtained by combining all the VLA 20 cm data and by averaging the two IFs within the 20 cm band. The sensitivity (10y) is

0.052 mJy/beam. The contour levels start at 307 and are scaled by  2; the restoring FWHM beam is 5.3

5.3% Right: zoom of the dumb-

bell system showing the two radio cores and the respective twin jets. The radio contours refer to the A array data at 6 cm band. Levels start at

0.06 mJy/beam (307) and increase by ~ 2; the angular resolution of the radio image is 0.4

Table 2. Basic properties of PKS 2149-158 and PKS 2149-158C.

PKS 2149-158:

Position (J2000) radio core A 21"51™54%3 15 37°28%0
>°< radio core B 21"51m55%0 15 377358

Redshift 0.062

Total ux density at 20 cm 424 mly

Total radio luminosity at 20cm  10**¢ W/Hz

Overall spectral index o™ 0.95

Radio source largest linear size 410 kpc

PKS 2149-158C:

Position (J2000) radio core  21P51m59%8 15 38182

Redshift 0.060

Total ux density at 20 cm 138 mJy

Total radio luminosity at 20cm  10**° W/Hz

Overall spectral index o™ 0.86

Radio source largest linear size 210 kpc

We use the convention S, v ©.

may very well bend along the line-of-sight. The maximum an-
gular size of the radio source at 20 cm is about 5.8 (410 kpc).

The magnetic eld con guration, as traced by the 6 cm im-
ages, is initially transverse in the jets and becomes circumfer-
ential in the lobes. However, there are systematic di erences
between the linear polarization at 20 cm and 6 cm because of
the Faraday rotation e ect. At the higher frequency (Fig. 3), the
E-vectors in both jets and lobes are rather ordered and the de-
gree of polarization is high. In contrast, the E-vectors at 20 cm
(Fig. 2) in the centre of the lobes have a much more chaotic dis-
tribution. The mean fractional polarization is +£12% at 20 cm and
+23% at 6 cm. The signal is a ected by beam depolarization at
a longer wavelength.

3.2. PKS 2149-158C

The radio source (FR class I) is associated with a single elliptical
galaxy and is unrelated to the dumb-bell system. Its total extent
at 20 cm is about 3*(£210 kpc). The source has a double asym-
metric structure with the two jets emanating from the core to the
north east and south west. The north jet and south jet extend out

0.5%

to 9.2 and 18 respectively, from the core. Of course, the north
east jet may appear distorted by projection e ects and probably
bends along the line-of-sight.

Figures 2 and 3 show the polarization images of the source
at 20 cm and 6 cm. The magnetic eld con guration, as traced
by the 6 cm images, is initially transverse to the jets, parallel
to the southern lobe, and circumferential in the northern lobe.
The mean fractional polarization is +7% at 20 cm and +25%
at 6 cm. As for the dumb-bell system, the signal is a ected by
beam depolarization at a longer wavelength.

4. X-ray environment

The cluster A2382 was observed in X-rays with the Rosat satel-
lite. The left panel of Fig. 4 shows total intensity contours at
6 cm superposed on the Rosat PSPC archive image (800227p) of
A2382. The X-ray image represents intensity in the 0.1 2.4 keV
band. It has been corrected for the background, divided by
the exposure map (a +17 ks exposure) and smoothed with a
Gaussian of 0 = 30™ The centroid of the image is located at
RA = 21"51m55% Dec = 15 4226 the X-ray emission ex-
tends up to more than 15 The radio-X overlay shows that the
two radio sources PKS 2149-158 and PKS 2149-158C are o set
to the north of the cluster centre by about 4.8*(340 kpc) and 4.3
(300 kpc), respectively.

4.1. X-ray surface brightness profile

The right panel of Fig. 4 shows the X-ray surface brightness (S x)
pro le of A2382. The pro le was obtained by averaging the
0.1 2.4 keV Rosat image (corrected for the background and di-
vided by the exposure) in concentric annuli of 30*in size, cen-
tred on the X-ray centroid. Point sources have been masked. We
converted the X-ray surface brightness from counts/skypixel/s
toergem 2s ! sterad ! by using the PIMMS? software (Mukai
2007). In this conversion the X-ray emission was approximated
by a Raymond-Smith model with a mean cluster temperature

3 http://heasarc.gsfc.nasa.gov/docs/software/tools/
pimms.html
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Fig. 4. Left: radio contours of galaxies PKS 2149-158 and PKS 2149-158C at 6 cm superposed on the Rosat PSPC X-ray image. The radio image
has been obtained by combining all the VLA arrays and by averaging the two IFs of the 6 cm band. The sensitivity (107) is 0.015 mJy/beam. The

contour levels start at 307 and are scaled by  2; the restoring FWHM beam is 53

5%3% Right: surface brightness pro le of A2383 in the band

0.1 2.4 keV band. The dashed and the solid lines represent the best t of, respectively, the single B-model and the double 3-model described in

the text.

line-of-sight (B ), and the path-length (L) through the intraclus-
ter medium according to:

Likpel
RM [raq/m2) = 812 f Me em 1B [uydl. (4)
0

The position angle of the plane of polarization is an observable
quantity; therefore, images of rotation measure can be obtained
by a linear t of the polarization angle as a function of A (see

e.g. AIPS task RM or the PACERMAN algorithm by Dolag et al.
2005). As is well known, determination of the rotation measure
is complicated because of nt ambiguities in the observed ops.
Removal of these ambiguities requires observations at many fre-
quencies that are well-spaced in A%,

We implemented an RM- t algorithm in the FARADAY tool
(Murgia et al. 2004). Given the U and Q maps at each frequency
as inputs, the task UQ_ro_RM produces the RM and the intrinsic
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Fig.5. Images of the rotation measure com-
puted using the polarizatio andU maps at
the frequencies 1.46, 1.66, 4.83, and 4.88 GHz
with a resolution of 53 x 5. 3. Contours refer

to the total intensity image at 6 cm. The sensi-
tivity (1 ) is 0.015 mJjbeam; the contour lev-
els start at 3, and are scaled by a factor of 2.

Table 5. Rotation measure values. Table 6. Magnetic eld model parameters.
Source Distance RM RM [RMmay| Bo Average magnetic eld strength at the cluster centre
(kpc)  (radm?) (radm?)  (radm?) n Power spectrum spectral indg®2 k5"
PKS 2149-158 340 _ 038 31 150 min  Minimum scale of the magnetic eld uctuations
PKS 2149-158C 300 S4.2 46 177 max  Outer scale of the magnetic eld uctuations
Both sources S S0.5 35 177

Magnetic eld radial pro le slope; B (1) = By ")
Column 1: source; Col. 2: projected distance from the X-ray centroid;
Col. 3: mean of the RM distribution; Col. 4: rms of the RM distribution;

Col. 5: maximum absolute value of the RM distribution. .
rm and RM across the sources, as well as their RM auto-

correlation function.

In this set of simulations, the slope and the range of spatial Ideally, one would like to t all the ve free parameters si-
scales of the magnetic eld uctuation is the same all over thBwultaneously. However, in our case this is not very practical,
cluster volume. However, the normalization of the power spelgecause of the computational burden caused by the FFT inver-
trum decreases with the distance from the cluster centre. In pgien. Therefore we performed a series of simulations that search
ticular, the average magnetic eld strength varies according tdhe best magnetic eld power spectrum by varying at most one

or two parameters at a time, whikeeping the others xed. We
ne(r) found that there are two main degeneracies between the model
B()= Bo Mo (6) parameters. The rstoneis betweeand nax the highemn, the
lower max. The second one is betweerand By: the higher
where By is the average magnetic eld strength at the clustéhe higherBy. This means that dierent combinations of these
centre, whileng(r) is the thermal electron gas density assumgzhrameters may yield an equally good t to the data.
to follow the double -model prole described in Sect4.l In Sect.6.2we show the results obtained rst by Xingmin
The adopted magnetic eld model has ve free parameters (saad nax While varyingn. Then we give the results obtained by
Table6): Bp, N, mins max &nd . xing the spectral index at the Kolmogorov valua € 11/3)

By varying all these parameters we obtain synthetic RMhile varying max In both cases we considereghin = 6 kpc
images characterised by very drent statistics and structuresand = 0.5. The choice for is justi ed in Sect.6.3, where
Our purpose is to nd the combination of model parameterse also analyse how theparameter aects the magnetic eld
that gives the best representation of the observed distributiorstiength. The choice for i, is supported by observations that
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Fig. 6. Left RM error imageRight 2-reduced map of the t computed to obtain RM image. Contours refer to the total intensity image at 6 cm
The sensitivity (1) is 0.015 mJfbeam; the contour levels start at,;3and are scaled by a factor of 2.

Fig. 7. Histograms of the rotation measure images of PKS 2149-858 énd PKS 2148-1580ight).

reveal RM uctuations on small scales. However, in Séctt The RM auto-correlation function is calculated as
we analyse the eact of the magnetic eld minimum scale on _
the polarization properties of the observed radio galaxies. Ar) = RM(x.y) - RM(x+ dx,y + dy) ()

wherer =  dx2 + dy2, while the average is taken over all the

6.2 RM statisti J aut Jation functi positions §, y) in the RM images, excluding blanked pixels. Itis
2. - i — 2 - 2 2
statistics ana auto-correiation runction worth mentlonlng thaA(O) = RM A + RM 2.

. . . In Fig. 9 we show the results of a set of simulations obtained
In the following we compare the simulated and observed RM By xing = 0.5, mn=6kpc, max= 128 kpc, and by vary-
ages. To assess whether a given magnetic eld power spectruny By for three ,di erent valués of = 1.2,3. 'fhe choice of
able to reproduce the_ dgta, we considered two approaches: i) d mn is discussed in Sect6.3and6.4, respectively. The
analysed the RM statistics gm and RM ) calculated over areas, 5 e of max has been arbitrarily xed at 128 kpc. This choice

of increasing size, and ii) we ogpared the RM auto-correlationg motivated by the evidence of a zeRM in both radio galax-

functions. ies, which indicates that the largest scales of the magnetic eld
To calculate the RM statistics, we covered the RM imagesctuations are smaller than the source size. In the top and mid-
with a regular grid of boxes of a given size. We then calculatelfe panels of Fig9 we present the observed and the simulated
a global average of all thegy and RM values found in each RM images, using the same colour scale, cellsize and resolution.
box. By changing the size of the boxes in the grid we obtainedrathe bottom left and right panels, we show the RM statistics
trend of the averagery and RM as a function of the box size. and the RM auto-correlation functions, respectively.
We varied the size of the boxes from a minimum size of 15 kpc The global gry calculated over sources is our most reli-
(49 boxes) up to a maximum size of 300 kpc (1 box). able statistical indicator, since it is based on a large number of
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Fig. 8. Sample plots of th&-vector position angle s,sagainst 2 atdi erent locations in PKS 2149-15&p panelyand PKS 2148-158Chpttom
panel3. The exact position of the points in the sources is shown in the insets of the individual panels. The solid line represent the best t of the
2-law to the data.

independent measurements. Thus, in the t procedure we rahd max = 128 kpc has too much power on all scales com-
attempt to reproduce thegy of the largest box in the statisticspared to the data. On the othleand, a magnetic eld power
(the 300 kpc dot) by adjustind3, for the three power spectra.spectrum characterised by a spectral index 1 generates an

We obtained a good t of the ry trend for all values oh with RM image whose auto-correlation function lies below the ob-
a central magnetic eld strengttBy in the range 3.84.7uG. served one over most of the considered range of scales. The
However, it is clear thah = 3, where most of the power of theRM auto-correlation function corresponding to the intermediate
RM uctuations are concentrated onyay results in anRM  casen = 2 gives a better description of the data, con rming the
level that is much higher than observed, while 1, where the result found with the RM statistics.

strongest RM uctuations are onmin, generates arRM lower Even if the data can be quite explained fully by a at= 2)

than observed. The analysis of tfeM trend suggests that if and a broad (= 65128 kpc) magnetic eld power spectrum,
max = 128 kpc the power spectrum spectral index should BRcause of the degeneracy existing betwaeand ma, the

close ton = 2. This is quantitatively con rmed by the valuesphserved RM can also be explained by a narrower and steeper

of the reduced ? reported in the bottom left panel of Fi§. power spectrum. We produced a second set of simulations in

Following Govoni et al. 2006, the # has been calculated ac-yhich we kept the slope of the power spectrum xed at the

cording to Kolmogorov valuen = 11/3, and let By vary for three dif-
o ) ferent values of nax = 25,35,50 kpc. The values of and in
2_ (I RMops| S| RMsim ) (8) are the same as in the previous set of simulations.
err|2RMobs| + err|2RMsim| In Fig. 10 we compare the observed and simulated RM im-

) ) o ages corresponding to= 11/ 3. We found thatB, falls in the
where the errors in the denominator take the statistical uncednge 2.%4.6 UG, a result that is very close to what was found
tainties into account in the data, as well as in the simulations previously. However in this case the degree of similarity between
~ The same behaviour is seen in the RM auto-correlation furige simulated and the observed RM images is remarkable. As can
tions shown in the bottom right panel of Fi§. A magnetic pe seen in the bottom panel of Fitp, the Kolmogorov models
eld power spectrum characterised by a spectral index 3 reproduce the data better than the wider and atter power spectra

considered above. In particular, the magnetic eld power spec-

6 For graphic reasons, the simulated trends in left bottom panelst fm characterised by = 1/3 and max = 35 kpc provides an

Figs.9 and 10 are represented as lines. However, the RM statistics ?ellent t to the observedRM pro le, yielding a reduced 2

the simulated images, which has been calculated with the same se

boxes as used for the data, isezted by the same uncertainty. TwoC0S€ t0 unity. The Kolmogorov model withmax = 25 kpc does

e ects contribute to determining the amplitude of the scatter. The r80thave enough power on large scales to reproduce the observed
one stems from the error measurements, while the second is from thVl levels. The model witih = 11/3 and max = 50 kpc pro-
statistical variance due to the random nature of the magnetic eld in tiides a good t to the RM  statistics but fails to reproduce the
Faraday screen. In our case, the latter dominates the former. observed ry values on scales below 20 kpc.
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Fig. 9. Comparison of observed and simulated RM images of the sources PKS 2149-158 and PKS 2148-158C in A2382. The observed RM image

is shown in the top left panel. The simulated images correspond to the value of

max = 128 kpc for the three values of spectral index n = 1, 2,

and 3. The model with n = 2 kpc reproduces the observed RM statistics and auto-correlation function, which are shown in the bottom panels, best.

This is further con rmed by the analysis of the RM auto-
correlation functions shown in the right panel of Fig. 10. The
RM auto-correlation function of the Kolmogorov power spec-
trum with 0x = 35 kpc is very similar to the observed one. The

Kolmogorov power spectrum with ax = 25 kpc has too much
power on small scales, and its auto-correlation function cuts o

faster than the observed one. The model with ,,x = 50 kpc has
too much power below 20 kpc and cuts o  too late in terms of


http://dexter.edpsciences.org/applet.php?DOI=10.1051/0004-6361:20078576&pdf_id=9

D. Guidetti et al.: The intracluster magnetic eld power spectrum in Abell 2382 709

Fig. 10.Comparison of observed and simulated RM images of the sources PKS 2149-158 and PKS 2148-158C in A2382. The observed RM image
is shown in the fop left panel. The simulated images correspond to the Kolmogorov index n = 11/3 for the three values of .« = 25, 35, and
50 kpc. The model with ,.x = 35 kpc reproduces the observed RM statistics and auto-correlation function, which are shown best in the bottom

panels.

spatial scales, thus failing to reproduce the observed RM auto-  obtained by a Kolmogorov power spectrum with ,x = 35 kpc
correlation function. and By = 3.3 uG.

To summarise, the analysis of the RM statistics and
auto-correlation functions reveals that the best t to the data is


http://dexter.edpsciences.org/applet.php?DOI=10.1051/0004-6361:20078576&pdf_id=10
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Fig. 13.Observed and simulated depolarization for the shallow power spectrunmwith The fractional polarization averages comprise both the
sources.

with the data, but also almost the same for the two scales.requires an increase in the magnetic eld strength fr&@an = 3

the case of the Kolmogorov spectrum, the beam depolarizatiorb UG on order to explain the observed RM values. This is due

is therefore very weak. This can be explained by the fact that, fiorthe fact that the magnetic eld auto-correlation lengtla,, is

such a steep spectrum model, most of the magnetic energy dg8o smaller; and since the RM scales B2 By - gz

sity resides in the large-scale uctuations. Thus, the simulat?gee Eq. (15) in Murgia et 22004, we need to increase, i

RM images are almost insensitive to changes ji,. However, 5 is lowered. '

for the same reason we cannot puta lower limit on it. It should be” 11,4 same considerations apply to the model with 3 and

considered that loweringmin results in a higher magnetic eld ., _ > 14 situation is dierent forn = 1. In this case most

strength. In the case of the Kolmogorov spectrumwith11/3, - ¢ the power of the RM uctuation is concentrated in the small
=05, and max = 35 kpc, by lowering min from 610 1 kpC goqies. Therefore, loweringmin leads to a signi cant beam






