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OUTLINE

- Quick overview of SKA

- lechnological Challenges

- Current Status & Spanish participation m



WHAT WILL SKA BE?

A revolutionary radio telescope made of 1000s of receivers

Linked together across an area the size of a continent.

lotal combined collecting area: | KM?2

SKA, a Green ICT machine

o [ts core: 9 city!
» Remote stations: spread
villages

* The Universe camers, ofter
an Exabyte and an Exaflop

cf. D. BarEess




WHAT FOR? KEY SCIENCE
GRAVITY TEST

BIEE@ RSO ATOMIC GAS (RI):
REONIZATION - TODAY

e - Detailed picture of structure

M formation
-Most HI in galaxies: z=7/

s~ ayes

SElENESeE VO UTTION OF COSMIC

MAGNETISM

-Origin and evolution
#&8 _Cffect on star and galaxy
@ | formation

Discovery of

-2000 (SKAT) pulsars

-10.000 - 20.000 (SKA2) pulsars
-High precision timing

-Arms of gravitational wave

detector

EROTOREIEA N SR S

-Imaging of thermal emission

in Inner regions of disks
-Spectroscopy to map out the
= M distribution of complex
= W organic molecules

¥




HISTORY OF HI: LOCAL UNIVERSE

SKAI: Dishes SKA2: AIP

Faint/extended HI required to tell the full story
How do galaxies get their gas:
cold clouds formation |st step towards
galaxy formation

T R A s S SE—SS = 2 AV S , ’

AMIGA PROJECT http://amiga.iaa.es
Analysis of the interstellar Medium of Isolated GAlaxies

Espada et al 2006, 201 |,

HI data VLA C+D configuration: N(HI) = new EVLA data
5 X 10720 cm-2 --- < 3 X 10™M9


http://amiga.iaa.es
http://amiga.iaa.es

QuicK OVERVIEW OF SKA

* |000 -1500 antennas xI5m in ~ 100 km
* |000 -1500 antennas xI5m up to 3000 km

70 MHz - = 25 GHz 200 - | SQ*FOV
e 0.1"- 0.001" resolution

interferometer: escalable

SKKAI1 = (0% collecting area, 70 Mhz - 3 GHz ,400-650 M€, 2017 -2020

SKA2 = |00% collecting area, /0MHz-10 GHz, ~1500 M€, 2018 -2024

SKA3 = High frequencies: = 25 GHz. No defined dates



ANTENNAS

8l GlNERE/ range —~ two decades:
* Combination of different types of antennas

Can observe towards several

; directions simultaneously
\ \“‘\' A\ ‘\\\ ‘\\ A \ A ‘ ‘\ \

8  Aperture Array
‘\ B 70 - 450 MHz
\ :

Baselines 100 km

' 2017 -2020
B SKA1

single pixel feed
450 M-z - BGEIZ
baselines 100 km



Advanced Instrumentation Program ANTENNAS

Enhancing FOV

plane array

dense 2010 < S1010FIM |
aperture 200 deg2

array 2018 - 2024




outed S50 DUAL SITE

South-Africa & Australia/
New Zealand Joint Site

4 "‘il‘é‘ ."-\ x“\ AN A
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SKA1&2 Mip

SKAI SKA2
SKAI_LOW 71N SKA2_LOW 71N
SKAI_MID % SKA2_MID %
SKAI_SURVEY 71N SKA2_AA %




CHALLENGES

A GLOBAL challenge:

« Antennas

» Materials (expected life 40-50 yrs)

» Massive data transport, storage and processing
» Power supply: towards a GREEN SKA

* System engineering
* Science extraction
o Qutreach



MASSIVE DATA FLOW, STORAGE & PROCESSING

Can't store it/
Fronted-End | day stream = |50 days
S olobal internet traffic

v

Processing needs
B Ddlleopls | S
@ topiianicelzG
Data Product -
‘-} el SO Petaflop/s
Storage
9 High Availability 9 On-Demand
ong lerm
Stc%rage Storage / DB AEHEILE

30 Petaflop/s

Antenna &




FIND OUT MORE AT

Lawrence Berkeley A a
(AN AN.\: N National Laboratory oy t0p500 Org

® PRESENTED BY \
UNIVERSITY OF V7
HYOr -t INNOVATIVE

NOVEMBER 2012 S

UNIVERSITY of NESS

NAME SPECS SITE COUNTRY CORES pﬁL"gﬁ}(S B
1 TITAN Cray XK7, Operon 6274 16C 2.2 GHz + Nvidia Kepler GPU, Custom interconnect DOE/OS/ORNL USA 560,640 17.6 8.3
-  SEQUOIA IBM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom interconnect DOE/NNSA/LLNL USA 1,572,864 16.3 7.9
3 KCOMPUTER  Fujitsu SPARC64 VIlifx 2.0GHz, Custom interconnect RIKEN AICS Japan 705,024 10.5 12.7
4. MIRA IBM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom interconnect DOE/OS/ANL USA 786,432 8.16 3.95
5 JuQUEEN IBM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom interconnect Forschungszentrum Jillich ~ Germany 393,216 4.14 1.97

PERFORMANCE DEVELOPMENT PROZEERES

162
1Eflop/s Pflop/s
100 Pflop/s

o ¢

[ ) [ )
[ ] [ )

10 Pflop/s o © ] 17.6

o © L ® Pflop/s

SUM o ® e © o

1 Pflop/s o o o [ )

®
100 Tflop/s o

- ) © _ %
: e O © ® 76.5
[ B Tflop/s

Top Super Computer (N=1):
| Exaflop/s in 2018

10 Tflop/s 1.17
Tflop/s e ©
o ©
1 Tflop/s 59.7
Gflop/s.
100 Gflop/s @

10 Gflop/s 0.4

Gflop/s

1 Gflop/s e ©

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

| Gigaflop/s = 0,5W | Exaflop/s = 500MWV
Target: SOMW




CHALLENGES

NOT ONLY HOwW MUCH, BUT HOW

* Far from man-made radio frequency emission (hence power supplies)

e Geographically distributed

* )4// operation e‘.%\’
e Cooling of digrtal electronic a\o\e e

e Sustainable : ?\e(\e\N

* Reliable Wi

* Affordable
* Projections from pathfinders and precursors: SKA will be power limited



SKA Remote Station

Energy Consumption:
UGN Vhvear

Miraflores de la Sierra 5000 People Town



SKA Core

Cadiz
|00.000 People City

ERE o Consumption:
00 GVVhiyear



STRATEGIC VALUE

o SKA only global project on ESFRI (European Strategy Forum on Research Infrastructures)

e 6/ institutes in 20 countries participating (and increasing)
e Highest priority in EU ASTRONET roadmap together with ELT

* European Parliament Written Declaration 45/20| | promoting European-
African radio astronomy partnerships

* Aligned with H2020

* Better society (green power/sustainability, TIC)

* Ffuropean industry + cutting edge science, Internet of the Future technologies

* Union for innovation: industry + basic research for commercial solutions
* High-priority in MICINN document
"Construyendo la Ciencia del Siglo XXI"



INTERNATIONAL CONTEXT
&
SKA-SPAIN




SKA Project Development Office: Jan 2008 - Dec 201 |
The SKA Organization: Dec 20| |

Non-for-profit limited liability company, incorporated in the UK

Full Member: 250k&/yr x 4 yrs (starting 2012; M€ before 2016)

Australia, Canada, China, Germany, Italy, New Zealand, SouthAfrica,
Netherlands, UK, Sweden

Associate Member: no downright payment, but firm intention to become a Full
Member In the future (India)

In process: Portugal (opportunity for an Iberian membership)

e Member contributions fund directly the SKA Office

e Countries fund their contribution to (Pre-)Construction tasks



SKA Project Development Office: Jan 2008 - Dec 201 |
The SKA Organization: Dec 201 |
Non-for-profit limited liability company, incorporated in the UK

Full Member: 250k&/yr x 4 yrs (starting 2012; M€ before 2016)

Australia, Canada, China, Germany, Italy, New Zealand, SouthAfrica,
Netherlands, UK, Sweden

Associate Member: no downright payment, but firm intention to become a Full
Member In the future (India)

In process: Portugal (opportunity for an Iberian membership)

e Member contributions fund directly the SKA Office

e Countries fund their contribution to (Pre-)Construction tasks

©2008-2013 Preparatory Phase: system desigh and costing
e~2013-16 Detailed desigh & pre-construction phase



SKA - SPAIN

e MINECO-funded Scientific Network
UV, IAA, CAB, OAN, UB, IEEC, UGR, U], IAC, [FCA, UPTC

¢ June 201 I: kick-off meeting in CSIC showed broad and strong
scientific interest of Spanish researchers in SKA

eSeptember 201 I: MICINN request Spain to participate in SKA as
an Observer

eNovember 201 1: MINECO funds MAMiKE -

“Feasibility study of the Spanish technological
participation in SKA” (Lead by IAA-CSIC; /5.000€)

Subprograma Infraestructuras Cientificas Internacionales
--> extended until 31-1-2014, to support participation in consortia
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Participants: / research institutions (4 from CSIC) + 8 Universities

pEs [@AAA CAB ICE |[FCA
» IGN - OAN
» Instituto de Astrofisica de Canarias

» Universities of Granada, Barcelona, Cantabria,Valencia, Jaén, Carlos lll, and
Politécnica de Cartagena

» National Institute for Aerospace Technology (INTA)
In collaboration with
» CTAER (Advanced Technological Center for Renewable Energies)
y ERACTAL SLNE
» CIEMAT (Plataforma Solar de Almeria)

» Development of a national SKA interest group (GE-
SKA).



SCIENTIFIC INVOLVEMENT

* Providing feedback to specifications of Science Data Processor
for local HI studies
e Scientific preparation by carly involvement in precursors/
pathfinders
|2 WA
ERbIECECA T (SeltAlNca precursor)
e Apertif (WSRT pathfinder)
o LOIALR
* ASKAP (Australian precursor)




J VIA-SKA Home

wwia-skaes

Site Search

Home

Introducing SKA

SKA in Spain

Events

News

Documents

Gallery

How to join

Contact

Links

Drisata Aras

VIA-SKA is the name of the project led by the Instituto de Astrofisica de Andalucia
(CSIC) for studying the feasibility of the Spanish Industrial Participation in the
Square Kilometre Array (SKA). This project has been funded by the Ministerio de
Cencia e Innovacion (MICINN) and includes researchers and engineers from the
Instituto Geografico Nacional, Universidad de Granada, Universidad de Barcelona,
Universidad Carlos 1ll, Instituto de Fisica de Cantabria / Universidad de Cantabria,
Universidad de Valencia, Centro de Astrobiologia and Instituto Astrofisico de Canarlas

Lastest news

\ BIOSTIRLINGASKA project at the "Radio Astronomy: a driver
. for innovation in renewable energy” workshop

Lourdes Verdes-Montenegro (VIA-SKA Principal Investigator,
IAACSIC) was invited to present the BIOSTIRLINGASKA
project at the "Radio Astronomy: a driver for innovation in
renewable energy” workshop that took place the 9th of October at Brussels

SKA precursor telescope ASKAP opens in Australia

The official opening ceremony of CSIRO's Australian Square
Kilometre Array Pathfinder (ASKAP) and the Murchison Radio-
astronomy Observatory (MRO) took place the 5th of October
2012 in Western Australia

20 21 22 24 28

lOZ’le’”lZI

|_Events .

& SKA: Strategic Position and Futere
Opportenities for Spansh Industry
[2032:11.23 - Instituto de Fisica y
Quimica Rocaoclano (CSIC,
Serrano, 119 - Madrid))

* RadoNet Advanced Rado
Astronomy (2012.11-13 - JBCA,
Universty of Manchester, UX)

‘-« »

- ACTIVITIES

VIA-SKA + SKA

INFORMATION



VIA-SKA Home

- ACTIVITIES

Site Search

Cocaa
([ Search |

e

Home

Introducing SXA

SKA in Spain

Events

News

Documents

Gallery

How to join

Contact

Links

Drisata Aras

VIA-SKA is the name of
(€SIC) for studying the
Square Kilometre Array
Cenda ¢ Innovacion (K
Instituto Geografics
Universid arkos 1, |
Persidad de Valencia,

Lastest news

3

renewable energy” work

More news ...

VIA-SKA + SKA

INFORMATION

She Search

—

( search

Home

Introducing SKA
What s SKA?
Sceence with SKA
Industrial overview

Work Organisation

SKA in Spain

Cverts

News

Documents

Introducing SKA

The Sgquare Glometer Array (SKA) will be & multi-purose mterferometer with capadility 1o detect radhio wives ulirg
dishes and other amennas, called Jpernure arrays, using 3 collecong area of 1 milion square metres, distriduted
over & Sstance of ot least 3000 km

The SKA will be one of the key net generation nstruments, with potential for fundamental breakthroughs In
Radsomstronoemy and, ot the same time, wil drve technological develop=ent in other aeas of 1ocind impact, wxh
as hghspeed data distnbution, massve data grocessing, or i the generanton, storage and distnbuton of

renewable erergy, among others (see the article in £l Pas)

The SKA s one of the highlighted large infrastructures ncluded in the European Strategy Forum on Reaserch
Infeaestructuse (ESFRI)

Foliow these lnks 10 know more sbout the propect

® What s SKA?

® Science with SXA

® Industnal Overview
® Waork Organization




- ACTIVITIES

ano VIA-SKA Home

VIA-SKA + SKA
INFORMATION

Site Search ; VIA-SKA is the name of
| | (€SIC) for studying the
ESanaet are Kilometre Arra
(‘Search ) } Squ Ay
= : Cenda ¢ Innovacion (K
Instituto Geografics
Home Universig
Gersidad de Valencia, Sie Search
Introducing SXA e Search 1 2
. . SKA in Spain
e VIASKA & the name of the project led by the instauto de Astrofsics de Andalucia (IAACSIC) Tor studying the
£ feaslity of the Spansh Industrial Participation in the Square Kilometre Array (SXA), This progect has been funded
vents ) Home by the Minsterio de Cendia & Innovacidn (MIONN) snd indludes researchers and engineers from the Institsto
Introfucing SK Geografico Naconal WGN), Universidad de Granada (UGR), Ursversidad de Barcelona (UB), Usiversidad Carlos 1l de
News P S Intsoducing SKA Madoid [UCIM), nstitugo de Fisica de Camtabria (FCA-CSIC), Universdad de Cantabria (UC), Universidad de Valenoa
What k= SKA: g E |UV), Centro de Astrobislogla (CABINTA/CSIC) and Instituto Astrofisico de Canarias (LAC
Documents renewable energy” work Sceence with SKA in Spein VIA-SKA s funded by an action of the Subpeograma de Actumicones Relatvas & Infraestrocturas Cientificas
1 ) Intemacionales |Mrograma Nacional de Internacionalizacdn de la 1D, Comecatona 2011
Gallery ndustrisl Current situstion
As paet of the actons of the VIASKA praject, » wirvey of Spanish ndustry 5 beang perfarmed in erder 10 identify
4
X ol Public centers the actors that could have technologcal profiles relevant to the SKA project. The inmtention 5 to introduce the SKA
How to join 8 project Lo Spanish Industry and idensify companies intetested n 4 prospectue paticipaton in SKA
SKA in Spain industry 3 2 Tk Sci 3 : fo o :
Contact In case of interest, companies are invited to participate in VIASKA in the followng way: companies wil be
¢ - requested to provide thelr contact detads that will be Included i the VIA SEA maling luts and the company
1 Apecity map information that shall e regstered in the VIASKA web portal, where the comparry technologios skills and SKA
Links B work packages best masching those siolls will be dentihed
werlts
+ More news ... "
kit The dentifcation of Spanish Industry's interest and capabilities is » necessary step 1o support the efficad Spamish
Bocumaits News participaton In the SKA project.
Documents The need for & quick response by Spanish industry st this pont is deiven by the SKA schedule. The preparation of
the SXA WBS/SOW for the Pre-construction Phase Work Packages has been performed during 2012 and the
Gallery preparation of Stage 1 5 on-going, with the proto-consortis self-onganizing in erder 1o participate in the Request




CAPACITY MAP OF SPANISH INDUSTRY

ldentification of technological

.».;e» s*ii?““v”"“ niches for Spanish Contributions
‘6.

4 St to SKA Working Packages

¢.~$

Site Search
[ The following form allows obtaining ver Industry
Search ) that have expressed their interest in g B
(expertise domain). The following industrial firms, organizations or associations have confirmed their interest in SKA project and are

registered in the VIA-SKA web portal, o

Home The list of Work Packages includes t »
= ACITURRI : - ::—v-:;:--——---———.—:-
Introducing SKA paig
= ALTRAN INNOVACION, S.L. g e > . e a2y o & o ey o
e e -{ ® ARIEMA Energia y Medioambier o & o s : LN \ . 3 -
- g y .- g (1210 GRE) pat of e Beguency base, T XA W Use 3000 den
Current situation ® Asociacion Industrial de Optica, e
4 istered data, filtering organizations | w Asturfeito e o e 40 1 Tt e
Public centers capabilities of the registered organizatiol
= CRISA Froguncy Parge 70 Ms Ta Y0 G
Industry C ° Sita Saaech Serwiy Avvs  Sysn Tomng_| 5000 Pk {930y 1 el S 70 Are 300 WE.
—Capacity map form = et |50 "o b e g |
: Sryome 34 — e
. - Seav 1 oo degree Tt between | AR
Capacity map S ® DEIMOS Space S.L.U. Fractal il
. Home St (F reguncy) e :-l.-—._.
Institution type | = EMPRESARIOS AGRUPADOS Int i | e
Events ‘ Fractal SINE | = e
SKA Work Package of interest % Fractal SLNE dacing KA FRACTAL SANE. is 3 private technalogical company speciaload in atronomical instrumentation and scendfic et B
News Expertise domains XA in Spa et
® GMV Aerospace and Defence S. We 1o the Inow how accumdated by our taam during mare than 20 vear: workiag at sublic Rotaarch Centers ané
Curram shuasor rver o develop Owr CUMGIErs roMecss. We Socun Cur sorvicas mainly on the Reseanth Centors and
Documents = GTD — | l;n‘- Mot Need o CarTy Out Inatrumentaticn and Software prajecty, eitablahing fruiful reltonahips 13 1ulfi = s
he gous e ot g ot o KA 1500
Gallery = HTS (High T“h"O'OKY SO|UUOI‘I$, Irduatry FRACTAL has an expirt, SLabk aed commtied team. We covir The subjodts of Astronammy, Management, Syster
| Engeiereg, Opics, Optomechancs, Mechancs, Beoromechancs, COpogenics, Detectars, Dita Acqasinos
s |IDOM Capaoity map Systerrs, and Software (Real Timw Syems, Dstrbuted Systems, Mechanisms Control, Data Base, Teleicope's
How to join | Control Sestems and Data Radectian
® |K4-TEKNIKER R . )
i ® INEUSTAR
® INSA, Ingenieria y Servicios Aer

January 2012: List of 80 Spanish companies and technological centres with
SKA-related capabllities

May 2012:
VIA-SKA web portal

~40 companies sent the information to De registereciimEaE



Site Search

l
( Search )

Home

Introducing SKA

SKA in Spain

Current situation

.............................................................
.............................................................

Capacity map

Events

News

Documents

Gallery

How to join

Contact

The following form allows obtaining very easily the list of public and/or private org

|

Form allowing an easy search

that have expressed their interest in a particular Work Package and/or could of PUbIlC and/or Private

(expertise domain).

organizations registered in

The list of Work Packages includes the Work Packages, as defined by the SKA Projec . .
VIA-SKA filtering by Working

The list of expertise domains includes all the capacities that shall be required for c3

Packages.

Each organization registered in the VIA-SKA web portal has identified their interes
and their technical capabilities, providing also an overview about previous projects that this organization has carried
out. All provided information has been reviewed before being registered. This form facilitates the access to the
registered data, filtering organizations by Work Packages and/or areas of expertise in order to quickly map the
capabilities of the registered organizations.

—Capacity map form

Package or Expertise
domains

Name

Institution type

Expertise domains

il

SKA Work Package of interest [REREIRZEL PTGl TR 1Y

Dish-array element

Signal and Data Transport / Sync and Timing
Central Signal Processor

Science Data Processor

Telescope Manager

Power

Site and Infrastructure

Science

Management and Engineering

["Cancel || Search |




Analog ASIC design

Analog beamforming hardware

Analog beamforming software

Analog filterbank design

Analog sensors

Analog signal processing

Antenna system beam profile measurement
Antenna system sensitivity measurement
Cabling

Civil engineering

Control system design

Cooling: Cryogenics

Cooling: Heat recovery

Cooling: Thermal insulation

Cost modelling
Site Search Cryogenic LNAs (450MHz-2GHz)
| The following form allows obtaining ver  Digital ASIC design n VIA-SKA
(‘search ) that have expressed their interest in  Digital beamforming » capacity
. . Digital Fieldbuses
(expertise domain).

Digital filterbank design
Digital sensors
Digital signal processing

The list of expertise domains includes a  Digital signal transport networks ge 1 Work
Dipole antenna array construction

Home The list of Work Packages includes the V ige 1.

Introducing SKA

Packages.

Dipole antenna array design
SKA in Spain Each organization registered in the VIA Df‘h antenna C°"f"“‘“°“ Packages
C " and their technical capabilities, providin :sh antenna d:mgn bl dos! as carried

{ -

T out. All provided information has beer ey magpetc RS ; ity design 2ss to the

............................................................. ; S e FFT digital signal processing
registered data, filtering organizations ' map the

iR . SO FPGA computing
capabilities of the registered organizatic ¢ FPGA design

mdusw — Capacity map form

Public centers

High Performance Computing: event-based computing
High Performance Computing: GPU computing

..........4........,..-..........................-....-....-.-4 High Performance COmputing: grw computing I
Capacity map Name High-accuracty timing systems
Institution type High-voltage electrical engineering

Events Logistics engineering
SKA Work Package of interest Low-RFI Power conversion

Mecatronics

News Expertise domains

Documents
Gallery
How to join

Contact

Mechanical engineering

Mechanical tooling

Monitoring software and systems
Non-cryogenic LNAs (70MHz-450MHz)
Photovoltaic solar thermal energy
Power engineering

Power engineering: budgeting

Bomieet ——m————e———— [ A LA J l WA J




EMPRESAS

IACITURRI

IAIDO

AREAS TECNOLOGICAS

IXION Industry & Aerospace

EMPRESARIOS AGRUPADOS
PDEMA

FRACTAL
GMV
GTD

HTS

[TELSTAR Vacuum Solutions

SCHWARTZ-HAUTMONT

IALTRAN INNOVACION
SENER

IARIEMA
IASTURFEITO
ICRYOVAC

DEIMOS
IK4-TEKNIKER
INSA

INTEGRASYS
ISOFOTON

LIDAX

PROCON SYSTEMS
SEVEN SOLUTIONS
[TAFCO METAWIRELESS
[VINCI ENERGIA
IVLC Photonics

1D0OM

Analog ASIC design

* |CRISA
* [TECNOBIT

Analog beamforming hardware

x

Analog beamforming SW

X |* |* ITHARSIS TECHNOLOGY

CAPACITY MAP

Areas of expertise and SKA WPs of the
registered companies

Analog filterbank design

Analog sensors

*

Analog signal processing

x |x % |x
x [x

Antenna system beam profile measurement

Antenna s m sensitivity measurement

Cabling

Civil engineering
Control system design

Cooling: Cryogenics

x

Cooling: Heat recovery

*

Cooling: Thermal insulation

Cost modelling

x |x x> |x |x

Cryogenic LNAs (450MHz-2GHz)

Digital ASIC design

Digital beamforming

Digital Ficldbuses

Digital filterbank design

Digital sensors

*

Digital signal processing

x

Digital signal transport networks

x |x |x |x

Dipole antenna array construction
Dipole antenna array design

Dish antenna construction

Dish antenna design

x |x |x |x
x |x % |x
x |x % |x

Electro-magnetic compatibility design

x |x % |x |x

FFT digital signal processing

FPGA computing

B
x
x |x

FPGA design

x |x % |x
x| |x |x
| % %

High Performance Computing: event-based computing

High Performance Computing: GPU computing

x |x [x [x

High Performance Computing: grid computing

w o
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™4 = w o <l o < o| z| x n|l=s|gl«lw z| =
o z| <| v LV nl g X o = =3 QL Z| = w| e
. = HEERE R ‘“ 56|z x| 8 zlglz|la| Sl E|l¢ £
SKA Work Packages E 8 | L 228 & 2 >l ol w (Z) : sl El 5|8 £ FS 8 | u E Q2|9 n§: g &
= > E
212|242/ 8|8|8|&| &5 6|E|a|x|[zz|a| X % 5| £ R &K= E[E|E|E|5| S
Dish-array element X | X X X X x| x| x X x | x X X X
Low Frequency Aperture Array X X X X x| x| x|x X X X
Signal and Data Transport / Sync and Timing X X X | x X X X X
Central Signal Processor X X X x| x X x| x
Science Data Processor X X X | x| x X X
Manag X X X | x| x x | x X
X x| x| x X X X X X X
Site and Infrastructure X X X X X X
and Engineering X X X x| x| x| x X | x X | x X X
Numero de empresas por paquetes de trabajo
SKA Work Packages
0 2 & 6 g 10 12 4

High-accuracty timing systems

2 | | [ [ | %

| | > |x
| |x %

High-voltage clectrical engineering

Dish-ammay clkement

Logistics engincering

Low-RFI Power conversion

Mecatronics

Low Froquescy Aperture Array

Mechanical engineering

Signal and Data Transport / Sync and Tuning

>
x
*

Mechanical tooling

Central Segnal Processor

Monitoring SW and systems

x> > |x
x |x |x |x

Non-cryogenic LNAs (70MHz-450MHz)

Science Data Progessor

Photovoltaic solar thermal energy

*

Power engincering

Telescope Manager

Power engincenng: budgeting

*
*

Project management

RF engineering 0,03-0.15 m (2-10GHz)

Sute and Inlrastrecture

RF engineering 0.12-0.30 m (10-25GHz)
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RF engineering: risk assessment
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RF optical simulation
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Sensor networks

SW engineering

SW engineering: behavioural modelling

SW engineering: data modelling

SW engineering: high-performance computing algorithms

SW engineering: human-computer interaction

SW engineering: quality assurance

SW engineering: requirements analysis

SW engincering: risk assessment

SW engineering: structural modelling

SW engineering: system simulation
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MiasSIKEA - ACTIVITIES

Interaction with international consortia for strategic alliances

» Active presence In virtually all SKA events

» Membership to the European SKA Consortium (ESKAC):

» Membership to African-European Radio Astronomy Platform (AERAP)

» First contacts with Technapoli (Italy) consortium

» Spanish participation in SKACON, named SKACON-ES

» Led by IAA-CSIC Outreach Unit Head: Emilio Garcia + Obs Valencia


http://www.ska.ac.za/releases/20120530b.php
http://www.ska.ac.za/releases/20120530b.php

INTERNATIONAL CONTEXT

2008-2013 Preparatory Phase: system desigh and costing

» SKAI Definition, and Project Execution Plan (] ga Project Office accepted to
» New legal entity: the SKA Organisation (Incorf  include 9 VIA-SKA members in

» Transition from SPDO towards SKA Org the WBS Working Groups
» Work Breakdown Structure & Statements of \/\/or|<' Jan 2012

» Call for Expressions of Interest

» Site decision

» Request for Proposals & Evaluation  (Released March 2013 - 10th June)

~2013-16 Detailed desigh & pre-construction phase
» (Pre-construcion Phase) Stage | - Preliminary Design

» Stage 2 : Detalled design

~2016-19 Phase | construction
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INTERNATIONAL CONTEXT

2008-2013 Preparatory Phase: system desigh and costing

» SKA| Definition, and Project Execution Pla

» New legal entity: the SKA Organisation (in
» Transition from SPDO towards SKA Org

» Work Breakdown Structure & Statements

* Dishes: IFCA/DICOM+NTE-SENER
* AAs: IFCA/DICOM+UC3M
* SDP: IAA-CSIC

* Power: Spain, + Portugal,
Netherlands,Germany

{Call for Expressions of Interest May 2012

(Released March 2013 - 10th June)
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* Positioning of Spanish industry at international level

POWER

Link of BIOSTIRLING proposal to SKA  BIOSTIRLING4SKA 9

Dish Stirling systems for SKA. FP7-ENERGY-2012-1 Collaborative Proj
POne )

GESTAMP RENEWABLE 7. U. SEVILLE (US)

INDUSTRIES (GRI)
ALENER SOLAR
CLEANERGY

AGC GLASSEUROPE

UNIVERSITY OF
JYVASKYLA (JYU)

CENTRO TECNOLOGICO
AVANZADO DE
ENERGIAS
RENOVABLES
(CTAER)

8. CSIC-IAA
9. ASTRON
10. IT AVEIRO
11. MPIR

#1 2. FRAUNHOFER-ISE

13. LOGICA

14. GESTAMP SOLAR
STEEL (GSS)

L. B \%




POWER

Positioning Spanish industry at international level
» Invitation to present BIOSTIRLING4SKA in AERAP events - European Parliament

» Visits to Sevilla: SKA Office (May 2012)

Co-organizers of the workshop (June 2012)

The Power Challenges of Mega-Science Infrastructures: the example of SKA

» End May:
» started collaboration with Plataforma Solar Almeria (CIEMAT)
» contact with Australia+ SouthAfrica Consortium

» Involving 8 companies



http://en.wikipedia.org/wiki/European_Parliament
http://en.wikipedia.org/wiki/European_Parliament
http://en.wikipedia.org/wiki/European_Parliament

INTERNATIONAL CONTEXT

2008-2013 PREPARATORY PHASE: SYSTEM DESIGN AND COSTING
» SKA| Definition, and Project Execution Plan (PEP)
» New legal entity: the SKA Organisation (incorporated in the UK)
» Work Breakdown Structure & Statements of Work — Jan 2012
» Call for Expressions of Interest May 2012
» Site decision May 2012
(» Request for Proposals & Evaluation (Released March 2013 - 10th June) J

~2013-16 Detailed desigh & pre-construction phase
» (Pre-construcion Phase) Stage | - Preliminary Design

» Stage 2 : Detalled design

~2017-20 SKAI construction



INTERNATIONAL CONTEXT

2008-2013 PREPARATORY PHASE: SYSTEM DESIGN AND COSTING
» SKA| Definition, and Project Execution Plan (PEP)
» New legal entity: the SKA Organisation (incorporated in the UK)
» Work Breakdown Structure & Statements of Work  Jan 2012
» Call for Expressions of Interest May 2012
» Site decision May 2012
[» Request for Proposals & Evaluation (Released March 2013 - 10th June) ]

~2013-16 Detailed desigh & pre-construction phase
» (Pre-construcion Phase) Stage | - Preliminary Design

» Stage 2 : Detailed design

~2017-20 SKAI construction

Each WP in pre-construction Phase will go to an International

Consortium




SKA WORKING PACKAGES

Spanish Participation in bidding consortia

» Science SK4 b Sync & Timing ekt
» Management SK4 » Central Signal Processoriiwi
» System Engineering & » Science Data Processor $aiis

Requirements Ska
» lelescope Manager g}

» Dish Arrays
© » Site & Infrastructure @

» Aperture Arrays ASTRON
» Power

» Signal & Data Transport Rt



SKA WORKING PACKAGES

Spanish Participation in bidding consortia

» Science SKA =
» Management Sx4

» System Engineering &
Requirements Ska

» Dish Arrays @ =

» Aperture Arrays ASTRON =

MANCHESTER B

-

» Signal & Data Transport

MANCHESTER PSS
1824 . ;

» Sync & Timing
» Central Signal Processoriivl ==

» Science Data Processor $enmne ==
» Telescope Manager €% =

N —

» Site & Infrastructure O 25

» Power E=



PRE-CONSTRUCTION PARTICIPATION

Most consortia have accepted Spanish members as Associate Members in their consortia;

CSP only accepts participants from SKA member states

Lead Org,  SPENih Partners ek
panies) years
Dishes IFCA-CSIC, DICOM-UC, UPNA, OAN-IGN 499
(TTl Norte, Anteral) ’
. UIGHR
R e ransport (7Solutions, DAS Photonics) iy
; MBN\. UPM = U, Berkeley = RSA
Central Signal Processor Q“v (INSA/ISDEFE) Yi®
Science Data Processor &% cambribGE  |AA-CSIC, FSCL, BSC 16755
AN

Telescope Manager gz G 10
SK el .
Infrastructure (o CIEMAT, IAA-CSIC = CSIRO/SKA-SA 1607

"""""""""""""" Total 26,84

Funds
(k€)

275
189,3
D550
73886
90,0

168,0

2.507,7



OFFICIAL TIMELINE

SKA RfP Proposal Evaluation
junio 2013 - agosto 2013

SKAO Governance Development

enero 2014 — diciembre 2016

Seek SKA1 Funding
enero 2014 — diciembre 2016

SKAL1 Construction Approval
noviembre 2016

SKA Cost Ceiling Established

n—_— ) SKA1 Tender & Construction Procurement
julio 2013
| enero 2017 — octubre 2017
RfP Consotia Negotiations Pre-construction Stage 2
agosto 2013 - octubre 2013 marzo 2015 - octubre 2016 SKAL Construction
enero 2018 — diciembre 2023
Pre-construction Stage 1 SKAT1 Prototype Systems
noyiembre 2013 - marzo 2015 enero 2016 — marzo 2016 SKA2 Detailed Design
1 ' 1 ™ enero 2018 — diciembre 2021
SKA Request for Proposals PDR (Preliminary Design l#eview) CDR ( ritiFal Design Review) SKALI Early Science
marzo 2013 - junip 2013 noviembre 2014 junio 2016 enero 2020
I I I I I I
2014 2015 2016 2017 2018 2019 2020 2021
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CURRENT SITUATION AND NE

XT STEPS

* Envelope of Spanish participation above 2.5Million€

» OSKAQO evaluated RfP responses for completeness and

compliance, and getting clarifications from bic

ding consortia:

* In some weeks accepted Spanish participation will be known

* Spain has been invited to October SKA Boa

* Funding Scheme for Construction will be di

rd meeting:

scussed

» Support Spanish self-funded Participation in Pre-construction

VIA illﬁ



