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Scaling relations:
from observable to cluster mass
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Declination (J2000)

Galaxy cluster physics &
Importance of non-thermal studies
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Galaxy cluster physics &

Importance of non-thermal studies
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Modeling diffuse radio sources in clusters

1415 MHz

120 MHz

Courtesy: F. Govoni & M. Murgia

Relativistic electron population
(Ymin’ Ymax’ O(injec’[ion)

Magnetic field model
(<B>g, <B>(r), |Bu2<k™, Ay & Aoy With A <1/K)
Equipartition = Emissivity = Brightness
]
2.4 x 102> W/Hz @ 1400 MHz
3.2 x 10°°6 W/Hz @120 MHz

1.3 x 102" W/Hz @ 30 MHz

Faraday tool
(Murgia+ 04)



Importance of joint high-resolution
& high-sensitivity olbservations

SKA1-LOW Continuum Survey (30%, 3nsr, 2yr)
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Importance of joint high-resolution
& high-sensitivity olbservations

Res = 10 arcsec . Res = 10 arcsec

Res = 3 arcsec . Res = 3 arcsec
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Some estimates of what we can get
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Some estimates of what we can get

Planck tlusters with redshift @
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Some estimates of what we can get

100

SKA1 - SUR Survey & Deep
(1.3 udy/b & 188 nJy/b @ 5 arcsec res)

Halos with R = 0.5 Mpc

Halos with R(Lx) (Cassano+ 06)
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Some estimates of what we can get
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Some estimates of what we can get
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Some estimates of what we can get
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Which clusters host Mpc-scale radio sources”?
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Which clusters host Mpc-scale radio sources”?
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Importance of a Southern survey:
follow-up with ESO facilities

? Sub-structures in the X-ray and

optical surface densities

(Ferrari+ 05; Ferrari+ 06)

7 Non-gaussian radial velocity

, i _ _ ICM temperature distribution &
distribution of cluster galaxies iso-intesity contours

(e.g. Ferrari+ 03) Galaxy velocity distribution

? Patchy ICM temperature, pressure

and metallicity maps _ |

(e.qg. Kapferer, Ferrari+ 06)




SO facilities

mportance of a Southern survey:

follow-up with

Ferrari+ 11

614 MHz map & contours (GMRT)

=)
-
+
(=
O
7))
©
=
1
9]
Z
o
9D
>
=3
(7))
1
-]
@)
e
c
O
&)
Ll
N
/p)




SKA observation simulations 7




OSKAR?2 simulations:
need of good deconvolution algorithms |

MID (30%, 10 h) SUR (30%, 10 h)

Courtesy: A. Gauci & K. Zarb Adami




Deconvolution methods

Tests are done on a simulated image, with two bright compact
components and a faint smooth diffuse component.

The original image is convolved with the PSF of ASKAP

noisy and convelved data with PSF ACKAP PSF ASKAP

Courtesy: A. Dabbech
ASKAP PSF - Courtesy: M. Whiting

gee alsOs e.g-



Conclusions

P what kind of survey parameters would be needed to search for extended
emission from halos and relics, i.e. depth, area, resolution/sensitivity to
extended structure ?

? would you prefer a blind or targetted survey ?

» do you have a preference between SKA1_MID or SKA1_SUR ?

Notes:
* Bmin ~ 30 m = we won’t be able to detect halos/relics @z<0.05

* interesting on-going EMU-POSSUM discussion about how we will measure
spectral indexes across wide bands (in particular for extended sources)



Good recovery of the faint and extended

component |

Cngnal image [3 componerts)

30

250

1430

Decorvolved reectimated. SNR=13.22dB ; Er. Norm.=0 04759

Deta [comolved and noisy): SMR=08765d8 ; Er. Norm.=0.81/2

Courtesy: A. Dabbech
ASKAP PSF - Courtesy: M. Whiting



