


CIZA J2242.8+530

(a.k.a “Sausage”)

z~=0.19

radio relic (N) length ~ 2 Mpc
radio relic (N) width ~ 50 kpc
additional southern (relic) and
central (halo) diffuse emission
symmetric configuration

“RI ...+ . | HOANG+ SUBMITTED:
' 342 . . ™ noise up to 140 uJy/beam

(full resolution)

,A I Mpn =27 Mg, =25

I S (in according to X-ray obs.)
& gO(haloz -1.06

-~

LOFAR [45MHz, Hoang+ submit.
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CIZA J2242.8+530

(a.k.a “Sausage”)

z~=0.19

radio relic (N) length ~ 2 Mpc
radio relic (N) width ~ 50 kpc
additional southern (relic) and
central (halo) diffuse emission
® symmetric configuration

HOANG+ SUBMITTED:
I noise up to 140 uJy/beam

(full resolution)
M Mpn =27, Mg, = 2.5
(in according to X-ray obs.)
i & Xhato = -1.06

LOFAR [45MHz, Hoang+ submit.
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LOFAR: CIZA )2242.8+530|

(a.k.a “Sausage”)

z~=0.19
radio relic (N) length ~ 2 Mpc
radio relic (N) width ~ 50 kpc
additional southern (relic) and
central (halo) diffuse emission
symmetric configuration

GMRT 610 MHz (van Weeren+10)
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OPEN QUESTIONS

1 How are the particles (re-)accelerated !

VS

\J A ’ _:Pfl'—_‘

J What is the connection between the non-
thermal plasma (radio) and the thermal hot

gas (X-ray) !

[J What are the relic polarization

Declination
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22" 43™ 30% 20°

00* a2Ms0®  40*
Right Ascension

Gabriella Di Gennaro

van Weeren+2010

characteristic at high resolution ?

van Weeren+2010 (radio contours)
Ogrean+2014 (X-ray colors)
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OPEN QUESTIONS

™ How are the particles (re-)accelerated ?

VS

[J What is the connection between the non-
thermal plasma (radio) and the thermal hot
gas (X-ray) !

™ What are the relic polarization

van Weeren+2010 (radio contours)

characteristic at high resolution ? Ogrean+2014 (Xray colors)
T - Oglgm‘;::ec:‘sm;o’ 3’4“ “
van Weeren+2010
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Origin of the radiating electrons

SHOCK ACCELERATION RE-ACCELERATION
(e.g. Ensslin et al. 1998, Blandford & Ostriker 1978) (e.g. Markevitch+2005, Kang & Ryu+2016)
® Particles accelerated by multiple ® Old plasma re-accelerated by a
crossing of a shock front (first shock
order Fermi: DSA) ® Morphological connection between
® Relation between the radio radio galaxies and relics
spectral index () and the Mach

number (M)

van Ween+20 |7
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CIZA )2242.8+5301

NEW DEEP L- AND S-BAND JVLA OBSERVATIONS (1-4 GHZ)

I-2 GHz full resolution (1.6”)

® high (1.6” / 0.8”) and low resolution images

® spectral index and curvature maps

(JVLA, GMRT, LOFAR)
® test for the DSA mechanism

® polarization study across the relics

JVLA 3.0 GHz (5”) JVLA 1.5 GHz (5”)

4
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CIZA )2242.8+530

L-band (10’ res)

Surface brightness (m)y/beam)
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JVLA 1-2 GHz low res¥(4”) :




JVLA 1-2 GHz full res (1.6”)

noise = 4ujy/lbeam



Spectral Index analysis

LOFAR-GMRT-JVLA (10” res)

spectral index
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Spectral Index analysis
NORTHERN RELIC

spectral index
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Spectral Index analysis
NORTHERN RELIC

spectral index
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Spectral Index analysis
NORTHERN RELIC

spectral index
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Spectral Index analysis

SOUTHERN RELIC

LOFAR (10”),'Hoang+ submit.
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Spectral Index analysis
SOUTHERN RELIC

spectral index
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Spectral Index analysis
SOUTHERN RELIC Contours: JVLA 1.5 GHz (4”)
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Spectral Index analysis

SOUTHERN RELIC Contours: JVLA 1.5 GHz (4”)
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Spectral Index analysis
SOUTHERN RELIC Contours: JVLA 1.5 GHz (4”)
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Spectral Index analysis

SOUTHERN RELIC Contours: JVLA 1.5 GHz
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JVLA: Polarization

polarized flux [m)y/beam]
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JVLA: Polarization

-200

=150

RM peak

-100 =50 0

there

é(r) = 0.81 /

10

neB-dr [rad m™?|

Gabriella Di Gennaro

=) '
8 05
o
o
c
i
-
48}
£
O +53°00'
Q
+52°55" 7
i @ - * ° o
‘® o A B ©
L ® o® C% ‘f) (_c‘ . O q
A e o7 s S °
E‘..l.,. AIQ.Q..QI..AII..(‘J.Q.lp‘
22h43m30s 00s 42m30s 00s 41m30s

Right Ascension (J2000)

Contours: JVLA 1.5 GHz (10”)

The broad impact of Low Frequency Observing — 21/06/2017



RM-Synthesis

JVLA: Polarization

(Brentjens & de Bruyn 2005)
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JVLA: Polarization

Polarization angle
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Polarization fraction

JVLA: Polarization

Gabriella Di Gennaro
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SUMMARY

® Ultra-deep JVLA images of CIZA J2242.8+5301in combination
with ultra-deep LOFAR (Hoang+) and GMRT observations

™ Confirmation of spectral curvature >> spectral aging in the
shock downstream region

™ Possible connection between a radio tail and the southern
relic >> hints for re-acceleration mechanism

[J RS ? Halo ? Other tails ?

® First polarization study in wide band by means of RM-Synthesis

& RN and R1 located in the cluster outskirts
& RN polarization fraction drops quickly (from 20% to few %)

(] Add S-band JVLA

[ Increase the resolution (down to 2.5”)
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BACKUP SLIDES



CIZA )2242.8+530

(a.k.a “Sausage”)
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Spectral Index analysis

Declination (J2000)
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Spectral Index analysis
NORTHERN RELIC
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Polarization
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