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Turbulent re-
acceleration models

e are re-accelerated by
turbulence injected during
merger events (Brunetti & Jones 2014

for a review)
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Statistics of RHs from the turbulent re-
acceleration model (Cassano & Brunetti 2005, Cassano et al. 2006)
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Expectations on the statistical
properties of RHs:

fryincreases with M

Existence of Ultra Steep Spectrum
Radio Halos (USSRH)

fry increases towards low
observational frequencies
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Fraction of clusters with RHs (fg;y) in the
GMRT RH Survey

+

NVSS-XBAC sample at z<0.2 (Giovannini et al. 1999)
GRHS at 0.2<z<0.35 (Venturi et al. 2007, 2008)
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Fraction of clusters with RHs (fg;y) in the
GMRT RH Survey

NVSS-XBAC sample at z<0.2 (Giovannini et al. 1999)
. BUT

GRHS at 0.2<2<0.35 (Venturi et al. 2007, 2008) L, =M,

possible biases...
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One possibility to overcome these problems is the SZ effect
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First results on SZ-selected samples
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Main goals

* Measure the fraction of cluster with RHs, f;;;, and its dependence on
the cluster mass in a mass-selected sample of galaxy clusters

From the Planck SZ cluster catalugue (Planck

” Collaboration 2014):
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2x10" _ (Venturi et al. 2007, 2008;
NVSS data reprocessing Kale et al. 2013,2015)
0 for clusters without

literature information

Total sample=75 clusters
Planck Collaboration 2014 57 of which have information about the
presence of RHs (mass completeness=67%)

 Study the connection between the presence of RH and the cluster
dynamical status (Chandra X-ray data)



Results: occurrence of RHS (Cuciti et al. 2015)
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Present work:

add the remaining 18 clusters to complete the
radio information on the 75 clusters of the 1
sample (= 80% mass complete) (GMRT+JVLA
proprietary data analysis in progress).

3.2 o result

Chance probability < 10



Results: RH-merger connection
(Cuciti et al. 2015) gL

50 clusters out of 57 have available Chandra X-ray data /
| 500 Kpc

MORPHOLOGICAL PARAMETERS:

c = concentration parameter (Santos et al. 2008)
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We confirm that RHs are hosted by
merging systems, while non-RH clusters
are relaxed, although there are some
merging clusters without RH....... 0001




Future prospects

% Test the drop of fyy; in smaller systems (M<6x10*M): with SKA precursors

KAT-7 (1.9 GHz) , MWA (90-200 MHz) observations of clusters with
M;505>4x101¥M; in z<0.1 clusters (Gianni Bernardi’ s talk).
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% Future observations, with LOFAR and SKA, will allow to measure fg;;in very
smaller systems, down to M;,,~101*M 5, where models predict a strong drop of
the fraction of clusters with giant RH.



< Observe at low frequency with LOFAR
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Summary

We measured for the first time a drop in the fraction of clusters with RHs, fg,,
at low massive clusters (3.2 o result from Monte Carlo simulations).

We compared our observational results with the expectations of the turbulent
re-acceleration model —— good agreement between theory and observations.

We are adding the clusters without radio information to the sample, this will
allow us to finally test the existence of such a drop in a mass-selected sample of
galaxy clusters (>80% mass completeness).

We confirmed that RH clusters are merging systems, while non-RH clusters
are relaxed.

We are extending the analysis at lower masses with KAT-7 (Bernardi’s talk)
and MWA observations.

We need future observations (LOFAR, SKA) to test the expectations of the
turbulent re-accelration model in very low massive clusters and at low
observational frequencies.






Secondary models

(e.g. Dennison et al. 1980)
p+p-onttat+a
2 = VY
Ty s SE )

Distavoured by:

- non detection in y-ray
(FERMI-LAT Collaboration)

- RH with a>1.5 (e.g. Brunetti et
al. 2008, Dallacasa et al. 2009)

- RH-merger connection



LM bin HM bin

T T T T T T T T ] | T T T T T T T T ] T T T T T T T T I | T T T T T T T T !
L | 1 L (b !
(a) R1504 | (b} |
L e | 4 L I
A2204 | |
i
R1720 [ |
L S780 i 5 L A1u35|
A3444 [ |
L —a—A1667 4 L |
| A1689 |
A3088  Ay261 | 22 '
TR b A1423 A2390
I A478 | | | =
Al1413 R | |
— A2537 | |
'A1576 A115 |A2142
2 L
" |
72120 A1914 ! A1300
_________________ _;%:_________________ ¢ RPN | RO ;- (||| R
RO142 —$—— s 1A209 o
A2218 | 1§ A665
| A773 AB97 |i‘ i
20634 | FE 1 a763
| A2631 [ A1682 | =
I [ A2219 RIIES
| -A2104 A2345 A1758 | & =
I A521r— 2 ' A2744
A781 :
01 | : Al132 " 01 | : L
I | A3411] + o i [
- : A1351 . - !
I : R2003 T I I :
L | g - |
[ |
1 1 1 T S T B | ! L 1 T | 1 I ! TR S T O | L L 1 TR B
0.001 0.01 0.1 0.001 0.01 0.1
w w




LM bin HM bin
M;00<8x10MM M;50>8x1014M 5
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