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6 full time staff
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10+ coll. staff/associate

B+ post doc
4 PhD

# ~15 refereed PAPERS/yr (+LColl)
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=Cluster-scale radio emission

@0 GeV+ CR electrons
A pG+ level magnetic fields

e L1 Impact on ICM physics ?

1 O Impact on cluster dyn/evol ?
[ rev Brunetti & Jones 14, Feretti et al 12 |
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Seminal contributions from INAF in measuring LF Fields
Feretti et al 95
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In future : fundamental info for
(plasma)physics of the ICM




Mergers guide CRe
acceleration/dynamics

and/or amplify B

CIZA g, 2428 5301 A

acceleraTe CRe*,CRp

reaccelerates fossil CRe*
CRp and secondaries CRe*

12x12Mpc/h

(eg Blasi + 07, Brunetti + Jones 14)



Reimer et al 04

synchr. CMB

Lol

.
] o 9 o
° ° - < e
6 %, % I
o A% > o ] ° . o
0 < o |
s 099,27 o %
" R b
I CIZA 32242.8+8301 ' ' o o

accelerate CRe*,CRp

(2)

N : . 2rates fossil CRe*
Miniati et al 01, Brunetti & Blasi 05, daries CRe*
Blasi et al 07, Pfrommer et al 08, secondaries Cke
Bruneth & Lazanan 11

(eg Blasi + 07, Brunetti + Jones 14)

20s  16h16h00s  40s 15m20s
Right ascension



IMPORTANT CONTRIBUTION FROM INAF

Reimer et al 04

16 [

Constraints A/ CTA
o mwonICs NJ 10005
sor/mcat/se (SO
: O ¥ v' FERMI
| synchr. CMB o Jorems " v MAGIC

1 n | EJ,tr' 1 v' theory

Miniati et al 01, Bruneth & Blasi 05,
Blasi et al 07, Pirommer et al 08,
Bruneth & Lazanan 11



Properties of Cluster-scale radio emission
- INAF 'pioneered’ this field - (1)

O How common is cluster-scale

radio emission ?
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THEORY STOCHASTIC ACCELERATION
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Future 1: INAF inspired the LOFAR science case
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A low-frequency radio halo associated with a cluster
of galaxies
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Models predict that the
majority of cluster-scale
radio emission should
glow-up at low frequencies !

LOFAR will enter into an
unexplored parameter-space
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Future 2: long term... SKA & Athena

# energy transport (plasma-ICM)
# turbulence
# connection with CRs acceleration

Athena-XMS$ 100 ks
A2256 subclump

Flux {counts s ' ke 1)

Lt T

Beyond Cluster-scale
# physics basically unknown
# magnetic field amplification

# CRs transport/acceleration
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2007-2009 PRIN-INAF 6. Brunetti °J’ \Q’ N4 \’\» \’b X \6 \‘o’
2007-2008 ASI TH PI 6. Brunetti

2008-2009 ASI TH PI 6. Brunetti 28

2008-2009 ASI OB PI 6. Giovannini 32

2009-2010 ASI OB PI 6. Giovannini 8 s
2009-2010 ASI TH PI 6. Brunetti 23 Personnel (*FFO,UHI)
2009-2011 PRIN-INAF PI T. Venturi 98

2010-2012 PRIN-INAF PT L. Feretti 41 # INAF-PhD (2)

2010-2012 PRIN-INAF RU 6. Brunetti 31 # ERC (2)

2010-2015 ERC FP7 RU T. Venturi 30

2011-2012 ASI PI M. Murgia 10 # AstroFIT (1)

2011-2012 ASI PI L. Feretti 8

2012-2014 ERC IF PT 6. Brunetti 186 # Feodor Lynen

2014-2017 PhD-INAF P 6. Brunetti 64 Fellowship ==

2014-2015 ASI NARO RU F. Gastaldello 36 ¥ /

2015-2017 PRIN-INAF PI 6. Brunetti 94 Alexander =

2015-2016 AST NARO PT F. Gastaldello 33 von Humboldt

2015-2018 ERC GF PI 6. Brunetti 244 Stiftung/Foundation

2016-2019 ASTRO-FIT2 Fellow F. Vazza 157
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