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SKA dual site, SKA, d

SAUARE KILOMETRE ARRAY

SKA Central Region

Dishes
Dense

A erture Arrays

Sparse
Aperture Arrays




Timeline




The Square Kilometre Array;
An International Telescope In:
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VISION:

SKA: Green Research Infrastructure of “Smart Antennas” in a
wide-area network enabled by intense ICT infrastructure, SW
and computing

Broad Technology schemes:

-ICT and high-performance computing
-Radio-technology and Embedded systems

-Wide area Sensor network
-Microsystem-technologies e.g. MMIC, RF photonics?

-Supervisory- and System health monitoring systems

-Durable energies, strorage and —distribution
-Green Design & Smart manufacturing and —services

-Green High Performance Computing




SKA: Communications MA




The International LOFAR
Telescope; Arrays <300MHz  ASTRON
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Aperture Arrays
ASTRON

Large Filed of View

Multi-directional

Flexible

SKA Technology

observations in the LOFAR low
band
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simultaneous multi-beam |

Haslam 408 MHz map courtesy of LAMBDA

Hassall et al. 2011

Workshop Moura Power Challenges of Mega-science Infrastructures/SKA 20062012



Low Frequency Arrays:

Novel Approaches toward SKA1 ASTRON

Aperture Array Teststation @Lords Bridge/
Cambridge Univ.(UK)




Novel Approaches toward SKA1; Vivaldi
measurements with “Hexacopter” ASTRON

AA Tests @ INAF/
Torino Univ. (It.)




High Frequency é’ -
Aperture Array

Swinbume Astronomy Productions




From FP7 SKADS: EMBRACE; Worlds first High
Freq. AA technical demonstrator ASTRON

" station (Netherlands)




EMBRACE results from WSRT
ASTRON

Pulsar B0329+54




The Advanced Instrumentation é
Program: line-up with Dual site?




Aperture Array Demonstrators in SKA
timeline

Share back-end
*Share site

AIP SKA, selection

2012 2013 2014 2015 2016 2017 2018 2019




Limits of EMBRACE
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EMMA; AAVS2-high frequency array demonstrator
ASTRON




EMMA main goals

ASTRON

EMMA APERTIF MeerkKAT-1

Frequency (GHz) 0.450-1.45 1.0-1.7 0.7-1.8 1.0-50 0.9-1.75
Bandwidth (GHz) 0.5 (1.0) 03 0.3 0.5 (8.0) 0.35
FoV (deg?,1.4GHz) 78 8 30 0.3 0.6

Zna for Hi absorption 2.16 0.42 1.03 0.42 0.58
Sms (1y, 1h, full BW) 37 (27) 30 35 7.6 14.6
S,ms (1, 1h, 100MHz) 84 49 61 17 27

Sms (Mly, 1h, 5 km/s) 5.5 3.7 4.0 11 1.8

A/T (m¥/K) 40 105 58 246 150
SSFOM x10* (m*/K?/ deg?) | 12.5 8.9 13.8 1.8 1.4
SSL(t < T)/N; 1 0.92 0.73 5.3 5.6




Possible location:
ASTRON

Surface Solar Data (MJ/sqgrm-day)
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EMMA main specs
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