


Point source sensitivity of 10 nano-Jy in 8hours

e frequencies: 0.15-25 GHz1(2cm — 2m)

e field of view: 1® 1007) square degreeslatl cm/ 1.4 GHz
8 independent fields of view

e angular resolution:  0.01 arcsec al 21cm/ 1.4 GHz

® 100 ‘stations’ of 100m diameter, baselines up to 603Km



KP-4 Galaxy evolution and cosmology
(surveys in Hl at z up to 2, CO and continuum; natafrdark energy)

KP-5 Probing the dark ages (Epoch of Reionisation
(HI in emission/absorption, CO, continuum)

reionization

Wiggles, for tackling dark energy



Timeline



Proposed siteAustralia & South Africa

Proposed conceptphased array, large parabolas/cylinders, LNSD
tiles.. Concept selection: 2009

Design studies under way: AUS, RSA; CAN, CHN; USA,;
Europe (EC FP6 SKA Design Study; 10 MEUR EC)
In Europe:
e Construction of EMBRACE, demonstratoof the european
phased array SKA concept (at Westerbork and Nanca0ir)2
 R&D towards the choice of this concept for the SKA
o Scientific modeling ¢osmology- Horizon team)

Start construction 100,000 m2 SKxathfinderon the site2010
Construction of full-scale SKA : 2014-2020



Kick-off meetingNov 2005
In Brussels



SKA DesignStudy (FP6: 200-
2009)

DS1 ManagementArnold van Ardenne ASTRON

DS2 SimulationsMike Garrett JIVE
Ds2T1 Science Simulatior8teveRawlingsOxford
Ds2T2AstronomicalData Simulation€ormacReynolds JIVE

DS3The Network and its output data Paul Alexander Cambridge
Ds3T1 Network Infrastructure & Data Transmission
SimonGarringtonManchester

Ds3T2 DataHandling Control & Distributed Computing

Kjeld van derSchaafASTRON
Ds3T3 Architectureand theNetwork SimulatoiPaul Alexander Cambridge
Ds3T4 Astudyof siting and relatetssueaNim vanDriel Obsde Paris
Ds3T5 SKA fortheuserPaul Alexander Cambridge
Ds3T6Scalabledesignand implementatioMartijn vanVeelenrASTRON



SKA Design Study (2)

DS4Technical foundations and EnablingTechnologiesAndy Faulkner Manc
Ds4T1 FronEndtechnologieMo MissousManchester
Ds4T2 Signal Control &ligitisationStelio MontebugnolNAF-IRA
Ds4T3 RFI mitigation techniqud?erre Colom Obgle Paris
Ds4T4Wideband integrated antenndan Geraltbi) deVaateASTRON
Ds4T5Beam forming apatchlevel Mike Jones Oxford
Ds4T6The2-PAD demonstratoAnthony Brown Manchester
DS5 EMBRACE Parbhu PateASTRON
Ds5T1 Design of EMBRACBDIon Kant ASTRON
Ds5T2Developmentf EMBRACE as a systeidion Kant ASTRON
Ds5T3 EMBRACEassesmeruf performanceteverl orchinsky Obsle Paris
DS6 BESTStelio MontebugnolNAF-IRA
Ds6T1 Design of subystemsStelio MontebugnolNAF-IRA
Ds6T2Development and demonstratiStelio MontebugnolNAF-IRA
Ds6T3Assessmenf performancetelio MontebugnolNAF-IRA
Ds6T4Phased arraysn concentratordan Geraltbij de VaateASTRON
DS7Continuous assesment and critical review#/im vanDriel Obsde Paris
DS8O0verall System Desigrand Preliminary SKA Plan
Peter Wilkinson Manchester



Electronic MultiBeam Radio Astronomy ConcEpt

THEA array of 1 sg m, built at ASTRON
Beamforming system below, to form 2 fields of view
Schematic view of EMBRACE demonstrator (fibre netgyd 00 n¥



Multi-Beam



DS2-T1: Science Simulations

Continuum surveys  Oxford/ HertfordshireLeidern Lisbon
Line surveys Oxford/ Groningen/ Hertfor
Pulsars Manchester

Epoch of Relonisation Paris/Lisbon Oxford

Magnetic Fields MPIfR/ U Cambridge



Maps of the ionisation fraction

RT code: LICORICE
Monte-Carlo radiative
transfercode,

with adaptiveresolution
basedn SPHparticles

Semeliret al



Differential brightness temperature

T, [mK]

arl, [mK]



Brightness temperature maps

Maps from
Lisbhonteam

Santos et al



Observation of the 21 cm signal
with SKA

SKA will deliver a complete tomography of the 2&+emission

Difficulty at low frequency
beginning of reionisation
z=15

10 mK

Necessity to extend to low frequency

-LOFAR: 6<2z2<20
- SKA: z < 13 (23) L mi

1 10°

Furlanetto et al. 2004

- LOFAR: 6' cluster size
- SKA: 1.



Lyman-alpha simulations:

Examples of new fluctuations
(Semelin et al 2007)
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Distance from source (comoving Mpc)

P profiles || and to the filament
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-Density: vertical cylindrical filament 64 times dens®an homogeneous background
~-Central source: flat spectrum



