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Introduction
4 Years

New New
Components Architectures
New New Software
Technologies Algorithms

26 Partnhers

13 Countries



SKADS in SKA
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Reference Design:

- Small Dish equipped by single wide band Ny W e O TN
feed and/or FPA (from ~1GHz to 20GHz)
both in the core and in the remote stations

« Aperture Array ~nlv in the core (<1.5GHz)

-ngh sensmwty - Large FOV - Multibeam Core technology for small dish+FPA



SKADS brief history

- First meeting in December 2002

- Proposal to EC in March 2004

- Contract signature in November 2005
- First founds In late 2005

- Formal start of project July 1t 2005

- Project was fully underway 3.5 years after
conception!




A co-funded project

Project
funding

Matching funds

28M€



SKADS partners

estrela
1. ASTRON 2. University of 3. JIVE 4. Observatoire L. INAF-IRA
Manchester de Paris
6. Fundacion 7. Max Planck 8. Oxford 9. CSIRO 10. Pushchino
General de la Institut fir University Australia Radic Astronomy
Universidad de Radioastronomie Observatory
Alcala
11. National 12. National 13. Torun 14. Chalmers 15. Cambridge
Research Research Centre for University University
Council, Canada Foundation, Astronomy
South Africa
16. Kapteyn 17. University of 18. Cardiff 19. Glasgow 20. Swinburne
Institute, Leiden University University University of
Riksuniversiteit Technology
Groningen
25. Université 26. Centre 28. University of | 29. Universidad 30. OMMIC
d'Orléans Mational de la Leeds de Valéncia France
Recherche
Scientifigue
31.
IST/CENTRA,
Portugal
21 from 9 EU 5 from 4 non- EU

After the
SKADS start:

Some AU
Univ. out

Portugal in



%% Organizational structure e

DS 4

Technical Foundation and Enabling technology
2-PAD Demonstrator

DS4-T1: Front End Technologies

DS4-T2: Signal conditioning and Digitization

DS4-T3: RFI Mitigation Strategies

DS4-T4: Wideband Integrated Antennas
DS4-T5: Beamforming at Patch and Tile level
DS4-T6: 2-PAD Demonstrator




« Management of SKADS
e Leading partecipants: ASTRON

Arnold van Ardenne
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The physical network: _ _
: Data flow, processing and analysis
signhal and data transport
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Antarctice
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DS4, DS5 & DS6

olarisation
I
igital tile

R&D at intra-tile

level
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DS 7 and DS 8

e Assessment of
Preparatory Work
and Studies

* Leading partecipants:
OPAR

.:'m . k
Wim van Driel

e Overall System
Design and
Preliminary SKA plan

e Leading partecipants:
Univ. Manchester

Peter Wilkinson
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Dates to remember

e TO = July 15t 2005

* Midterm Review (~T0+24) = October 12%
2007

* End of the project = July 2009 (4 years
duration)
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SKADS on the web

about SKADS  Astronoory Techrnology Benchmark Documents Partrners job=s

Sguare Kilometre Array Design Studies

The Sguare Kilometre Array Design Studies is an international effort to
investigate and develop technologies which will enable us to build an
enormous radio astronomy telescope with a million square metres of
collecting area. read more...

NEWS & MEETINGS

SKADS Workshop and Mid Term

SKADS Newsletter #3! Review
Mews B Events September 2007 Paris, 10-12 October 2007
SKEADS Memaos
SKA Links SKA Positions available at Oxford. Decrypting the Universe: Large
SHADS Wiki Cambridge, and Manchester Surveys for Cosmology
: ; September 2007 University of Edinburgh, 24-
Marie-C
phaleals 26 October 2007

1st Marie-Curie Training School for

SKADS The Evolution of Galaxies through
Bologna, 23-29 September 2007 the Neutral Hydrogen Window
Arecibo, Puerto Rico, 1-
o= 2 February 2008
SKADS MNewsletter 23, SKAZ007 Inter WG meeting
September 2007 University of Manchester, 27- - -
29 September 2007 Deep Surveys of the Radio Universe
‘ with SKA Pathfinders
Perth, Australia, 31 March -
From Planets to Dark Energy: The 4 April 2008
Ban = Modern Radio Universe

% 4 University of Manchester, 1-

Download SKADS 5 October 2007
Brochure (PDF 3.5MB) —
" ]

SKA 18th1S5C Meeting

University of Manchester, &-
7 October 2007
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Part 2: The demonstrators

1. 2-PAD
2. EMBRACE
3. BEST
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EMBRACE
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DS5 EMBRACE
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~10K€l/tile <1K€/tile
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NV EMBRACE Requirement Specs "™
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Frequency range
Polarisation
Physical Collecting area

Aperture Efficiency

Electronic Scan Range

Tsys

Element phase control accuracy

Instantaneous bandwidth

Dynamic range A/D Converter

Number of independent FoV (RF
beams)

No of digital beams

500 MHz - 1500 MHz.
Single polarisation

~300 m?® WSRT

(100 m2 Nangay)

> 80%

+-45 deq

<100K @ 16Hz (aim for 50K)
3 bit ( also time delays)

40 MHz (increased further with
time delays)

60dB (effective # of bits)
2

8+

21



s

Crvictam lavial nvrarviionwng INAF .

Layout of the RF BF chip (ASTRON)
Output amplifier
______ sEE 2

EMBRACE
mulli—beam
Lile

Analog
beamforming a
tile level
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%¢  The antennatile are improving " @
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%% The EMBRACE receiver nar @
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Medicina
SKA team_ﬁ’:‘

ENVIBR7YCE Back—End

EMBRACE
mulli—beam
Lile

Receiver

& Clock Subsystcm
A/D Conversion

Filter bank <> Control Subsystem

N J 1

Beam Former+

S 7

WAN —
Interface

 Eurocard Standard Dimension (160x100)



The receiver shielded box
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total power = -31.9607 dBm

No Spurs with
shielding

110 120 130 150 160
frequency (MHz)
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DS 6

DS6 BEST

Low cost, high performance,
easily replicable technology

Investigation beamforming
algorithms for RFI rejection and

multibeaming

Possibility to test concepts, algorithms and technology on
a large demonstrator ->high sensitivity and high RFlI

1 % SKA large test bed: possibility to generate Science

Transfer technologies and algorithms to the European SKA Concept
(EMBRACE).




%% BEST general architecture
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FE CPTICAL LINK !

{ Lo
| 378 MHz

Box installed on the focal line
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GENERAL ARCHITECTURE

RECEIVER ROONM
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Discharges
protection
circuit
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%% BEST general architecture "™ @
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OPTICAL LINE !

Box installed on the focal line

i

i

) | conxdl
1

attetinator |

RECEIVER ROOM
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%% Inside the analogue receiver " @
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OPTICAL LINIY !

Box installed on the focal line

attenuator

BEST-x
GENERAL ARCHITECTURE

RECEIVER ROOM




Back to the RF domain nar @

Light
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The “carrier board”
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Signal paths: RF, IF, OL and digital control and monitor.
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At the end.. The Back End "™ @
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%#  Are-programmable Back End " @
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Fully programmable
500 Gops/sec

e BEST FX correlator

e Adaptive beamforming

e Multibeaming

38
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The Best-2 platform is composed of 32
receivers 8 cylinders and offers about 1440
m? of collecting area.
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---------

-------
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A 32 receivers FX
correlator (2048 ch)
has been programmed
In 1 week under the
collaboration between
South Africa (Alan
Langman, Jason
Manley) - IRA and
Berkeley (D. Werthimer,

Aaron Parsons).
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Signal (in arbitrary units)

Simulated Vs observed
fringes comparison

Vv Vv

-120 100 -80 -60 -40 -20 O 20 40 60 80 100

Time (s)

Rx1, Rx 2
baseline
(outermost
receivers).



%% Simulated Vs observed ’
g fringes comparison
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The fringes are clearly visible (RFI coarsely

flagged out).



%% CAS. A, 15T Map nar @
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CAS.A with strong RFIs (the Tv station in the lower part of
the band are mitigated)




CONCLUSIONS

« SKADS program is underway and the
conclusion will be soon

 Three European SKA demostrator: 2-PAD,
EMBRACE and BEST

« SKADS has allowed to Transfer technologies
and algorithms to the final SKA Concept

 New programs, PrepSKA and AAVP, have
created to pass to the next SKA design phase

J. Monari 44
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