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OUTLINE

Non-thermal emission is the Coma
cluster

State of the art: magnetic field and
continuum emission

LOFAR preliminary data
SKA perspectives



THE COMA CLUSTER
The thermal component

Pressure from Sunyaev—Zel'dovich
+ X-ray contours
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Thermal Brehemsstrahlung

Planck collaboration 2012 ROSAT image (Briel et al 1992)



THE COMA CLUSTER
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Brown & Rudnick 2011, Westerbork 350 MHz, r'’x 2’



WHAT DO WE NEED?
1) MAGNETIC FIELD

2) LOW FREQUENCY
OBSERVATIONS = SPECTRUM



Bonaftede et al. (2010)

THE COMA CLUSTER
MAGNETIC FlELD
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Bonafede et al. (2013)

THE COMA CLUSTER
MAGNETIC FIELD
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THE COMA CLUSTER
MAGNETIC FIELD

Coma cluster
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SW quadrant



LIMITS ON MAGNETIC FIELD STUDIES

Coma cluster
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2) Cluster members: local effect?




ORIGIN OF THE RADIO HALO?

Re-acceleration Hadronic models

models
A Coma-like cluster
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ORIGIN OF THE RADIO HALO?

There is much more to learn

1.5 2 2.5 3 3.5

Brunetti et al 2013
Spectrum of the central

halo emission (0.48 Rsgg ~ 23’)

Most of the flux emitted at r> 25’




1) LOW FREQUENCY RADIO
EMISSION



THE COMA CLUSTER: LOFAR VIEW
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COMPARISON WITH 350 MHZ MAP

Courtesy of Brown

LOFAR 140 MHz WSRT 350 MHz
20 1o




HALO - SHOCK FRONT?
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COMPARISON WITH 350 MHZ MAP
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- No Front detected

WSRT 350 MHZ (Brown & Rudnick 2011)




Suzaku observations of a shock front tracing
the western edge of the giant radio halo in the

Coma Cluster

Yuusuke UCHIDA'?, Aurora SIMIONESCU', Tadayuki TAKAHASHI'?, Norbert
WERNER®#, Yuto ICHINOHE'?, Steven W. ALLEN*#~, Ondrej URBAN’** and

Kyoko MATSUSHITA®
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Edge of the radio emission at 350 MHZ
T jump is 4.6 - 6.6 arcmin further out



COMPARISON WITH 350 MHZ MAP

- No Front
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LOFAR 140 MHz
WSRT 350 MHZ (Brown & Rudnick 2011)




THE HALO

LOFAR
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THE RELIC

Trasatti et al, submitted
(see Poster!)
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THE BRIDGES

NGC 4839
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THE BRIDGES
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FUTURE PROSPECTS
THE SQUARE KILOMETER ARRAY

Sensitivity (m?/K)

Square Kilometre Array: radi
Construction start 2017/18

Frequencv (GHz)



SKA1 A COMA-LIKE CLUSTER
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Bonafede et al. (2015)




SKA1: A “COMA-LIKE” CLUSTER
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SKA1l: LOWER MASS CLUSTERS AND
GROUPS

M ~ 1013 M M ~ 104 Mg
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SUMMARY

-Coma cluster: insights on different
particle acceleration processes

- LOFAR + VLA and SKA
survey prospectives






BAIVIPI_IFICA [ON IN THE RELIC?

Relic region
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- Magnetic field amplified by a factor 3 in the relic region
- no Jump at the relic (shock)
- filament!

Bonafede et al. 2013



