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Reunion abierta de la RIA: Spanish SKA day, 23 Oct. 2014



OUTLINE

- The road of Spain to SKA Pre-construction
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- Spanish involvement in SKA during Pre-construction
phase




The road of Spain to
SKA pre-construction




SKA - SPAIN

e MINECO-funded Scientific Network
UV, IAA, CAB, OAN, UB, IEEC, UGR, U}, IAC, IFCA, UPTC

e May 201 1. "Reunion abierta de la RIA: Science and technical
opportunities in the SKA era”: Meeting in CSIC showed broad anad
strong scientific interest of Spanish researchers in SKA

e September 201 I: MICINN reqguests Spain to participate in SKA
as an Observer
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“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

November 201 1: MINECO funds

Participants: / research institutions (4 from CSIC) + 8 Universities

» CSIC: 1AA, CAB, ICE, IFCA
» 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
> [FRVAETTAESIEN =
» CTAER (Advanced Technological Center for Renewable Energies)
» CIEMAT (Plataforma Solar de Almerifa)



CAPACITY MAP OF SPANISH INDUSTRY

Ildentification of technological
niches for Spanish Contributions
to SKA Working Packages

Mome The kst of Work Packages includes t5 regutered in the VIA-SKA web portal

| | The foliowing form aliows cbtaining ver lndustry
(emrch ) that have expressed ther interest in 4 o
{expertise doman) The following ndustrial firms, organzations o associations have confirmed their interest in SKA project and are
—

The Est of expertie domai cudes ot ® ACITURRI

Introducing SKA

Packages ® ALTRAN INNOVACION, S.L.
A Spein registered in the VIA » ARIEMA Energia y Medioambier
hnical capatelities, providing
Current situation ® Asociacion Industrial de Optica,
stered data, hitering organizanons | o Asturfeito
Putiic conters capabilities of the repatered Organizatiod
/ * CRISA
~Capacity map form o
Capacity map Name ® DEMMOS Space S.LU.
Events Institution type | ® EMPRESARIOS AGRUPADOS Int
SKA Work Package of interest
T ® Fractal SINE
News Dxpertise domaing .
Documents
Gallery ® HTS (High Technology Sokutions,
" ST * 1IDOM
Mow 10 join
® IK&-TEXNIKER
Contact  INEU

® INSA, Ingeniena y Servicios Ae

January 2012: List of 80 Spanish
SKA-related capabllities

companies

and technological centres with

May 2012: Interested ~40 companies sent the information to be registered in the

VIA-SKA web portal
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(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 PUbI|C and/or Private

(expertise domain).

organizations registered in

The list of Work Packages includes the Work Packages, as defined by the SKA Projecf . .
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.

Package or Expertise
domains

—Capacity map form

Name

Institution type

SKA Work Package of interest 4
Expertise domains

T

Dish-array element

Low Frequency Aperture Array

Signal and Data Transport / Sync and Timing
Central Signal Processor

Science Data Processor

Telescope Manager

Power

Site and Infrastructure

Science

Management and Engineering
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| 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 ve! Digital ASIC desig_n n VIA-SKA
(search ) that have expressed their interest in  Digital beamforming » capacity
X . 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

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

iadeneey . it Packages. Dipole antenna array construction
Dipole antenna array design
SKA in Spain Each organization registered in the VIA Df‘h antenna “"'f"“““"‘ Packages
C R and their technical capabilities, providin Z“"h antenna dc:sngn P as carried
oot e out. All provided information has beer ectro-'mag-net = compaq G 2ss to the
............................................................. ; R ST FFT digital signal processing
registered data, filtering organizations : ' map the
Public centers bilities of th Py g FPGA computing
............................................................. GRapiies LR IR NN v FPGA design
Industry —Capacity map form High Performance Computing: event-based computing

High Performance Computing: GPU computing

- High Performance Computing: grid computing
Capacity map Name High-accuracty timing systems

High-voltage electrical engineering

Institution
Events type Logistics engineering
SKA Work Package of interest Low-RFI Power conversion
News . : Mecatronics
Expertlse domains Mechanical engineering
Bl Mechanical tooling
Monitoring software and systems
Gall Non-cryogenic LNAs (70MHz-450MHz2)
aliery Photovoltaic solar thermal energy
Power engineering
How to join Power engineering: budgeting L

[ o VR R
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Contact
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VIA-SKA Workshop
SKA: Strategic Position & Future Opportunities for Spanish Industry

Instituto de Quimica Fisica Rocasolano,
@5 @S aarid 23/ L2012

Jesus Ricote (Deputy Vicepresident for Internationalization, CSIC)

|5 presentations from companies



MiasSKA - ACTIVITIES

Interaction with international consortia/groups 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)

» Contacts with Technapoli (Italy) consortium
» Spanish participation in SKACON, named SKACON-ES

» Led by IAA-CSIC Outreach Unit Head: Emilio Garcia + Obs Valencia
» Positioning of Spanish industry at international level

» lelescope manager, Dishes, Central Signal Processor, Signal & Data Transport


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

MiaeSKE - ACTIVITIES

» Positioning of Spanish industry at international level: Power
» 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

» BIOSTIRLING4SKA. FP7-ENERGY-2012-1 Collaborative Project
» Invitation to present BIOSTIRLING4SKA in AERAP events + European Parliament
» End May 201 3:
» 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

MasSKE - ACTIVITIES

» Latest activities

» Participation in SKA engineering meeting, Fremantle (Australia), 2014

sy 2014 SKA Engineering Meeting
» Membership of IAA-CSIC to SDP consortium. + mzét o Wostar s *

» Linking Spanish groups/companies in AERAP O@Q
<




MIASIKA ACTIVITIES

» Latest activities
» Participation in SKA engineering meeting, Fremantle (Australia), 2014
W 2014 SKA Engineering Meeting
» Membership of IAA-CSIC to SDP consortium. + E”'—"-E% e, Western Aust @@
» Linking Spanish groups/companies in AERAP O@Q

98

» Reports
» Estimation of the Spanish contribution to the SKA (2014-2020) (November 2012)
» Feasibility study of the Spanish technological participation in SKA (April 201 3)

» Participation of Spanish groups and companies in the SKA Request for Proposals: requested
and provided resources (April 2013)

» Spanish participation in SKA. Budget for the activities between PDR and CDR (July 2014)

» Spanish groups and companies need co-funding |.5M€ that corresponds to the 35% of the
amount that is already provided and the additional amount that they are willing to I

compromise

» Work in progress: Study the potential industrial return during SKA construction



INTERNATIONAL SKA CONTEXT

2008-2013 Preparatory Phase: system desigh and costing
» SKA | Definition, and Project Execution Plan (PEP)
» New legal entity: the SKA Organisation (incorporated in the UK)
» Transition from SPDO towards SKA Org
» Work Breakdown Structure & Statements of Work:  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

~2017-20 Phase | construction
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INTERNATIONAL SKA 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

~2017-20 Phase | construction
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INTERNATIONAL SKA 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

J

(Released March 2013 - 10th June)




INTERNATIONAL SKA 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
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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 went to an International Consortium




INTERNATIONAL SKA 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 design & pre-construction phase

[ » (Pre-construcion Phase) Stage | - Preliminary Design J

» Stage 2 : Detailed design

~2017-20 SKAI construction

Each WP in pre-construction went to an International Consortium




SKA WORKING PACKAGES

Spanish Participation in bidding consortia

» Management  sxa b SyNC & Timing
» System Engineering & » Central Signal Processoriivi

Requirements SgA |
» Science Data Processor 8dumsme

» Dish Arrays
S » lelescope Manager g}

» Aperture Arrays  ASTRON |
» Site & Infrastructure @ |

» Signal & Data Transport Rt
B » Power



SKA WORKING PACKAGES

Spanish Participation in bidding consortia

» Management  siga b Sync & Timing ek ==
» System Engineering & » Central Signal Processoriivl ==

Requirements Sia
| » Science Data Processor $ &g 2=
» Dish Arrays @) &= B
» lelescope Manager {g ==

» Aperture Arrays  AsTRON

» Site & Infrastructure @ |

» Power =



Spanish involvement in SKA
during Pre-construcion phase

» Science
» Outreach and communications
» Technology

» Contact with SKA Organisation



SKA RfP Proposal Evaluation
junio 2013 — agosto 2013

SKAO Governance Development

enero 2014 — diciembre 2016

Seek SKA1 Funding

enero 2014 — diciembre 2016

SKA Cost Ceiling Established
julio 2013

RfP Consotia Negotiations Pre-construction Stage 2

agosto 2013 - octubre 2013 marzo 2015 - octubre 2016

Pre-construction Stage 1

noviembre 2013 — marzo 2015

T

SKA Request for Proposals PDR (Preliminary Design lT\eview)

marzo 2013 - junip 2013 noviembre 2014

SKAT1 Prototype Systerts

enero 2016 — marzo 20

OFFICIAL TIMELINE

SKAL1 Construction Approval
noviembre 2016

enero 2017 — octubre 2017

GKAI Tender & Construction Procuremen)

6

1

CDR ( riti’aal Design Review)
junio 2016

1

SKA1 Construction

enero 2018 — diciembre 2023

SKA2 Detailed Design

enero 2018 — diciembre 2021

SKA1 Early Science
enero 2020

2014 2015 2016

2017

2018 2019 2020 2021



ADVANCING ASTROPHYSICSWITHTH
SQUARE KILOMETRE ARRAY

to be published by early 2015

« Chapters with Spanish contribution (hon-complete list):

. Core-collapse and Type la supernovae with the Square
Kilometre Array. M.A.Pérez-Torres,A.Alberdi, R. . Beswick, P

-
Lundqvist, R. Herrero-lllana, C. Romero-Canizales, S. Ryder, M. della Valle, . A
J. Conway, ].M. Marcaide, S. Mattila, T. Murphy, E. Ros b | .

e
-

- The connection between radio and high energy emission

in black hole powered systems. M. Girolett), . Agudo, A. Alberdi,
et al.

813 June 2014, Giardini Naxos,

. The Neutral Interstellar Medium in Galaxies. \W).G.de Wb 4
Blok et al. (including L.Verdes-Montenegro)

Broadband Polarimetry with the Square Kilometre

Array: A Unique Astrophysical Probe. Brian. M. Gaensler;
lvan Agudo et al




« Chapters with Spanish contribution:

ADVANCING ASTROPHYSICSWITHTH
SQUARE KILOMETRE ARRAY

to be published by early 2015

Radio Jets in Young Stellar Objects. Guillem Anglada, Luis F.
Rodriguez , Carlos Carrasco-Gonzalez

-
Relativistic Jets in Active Galactic Nuclei. [van Agudo et al. - — e
-

. SKA studies of nearby galaxies: star-formation,
accretion processes and molecular gas across all
environments. R |. Beswick, E. Brinks, M. A. Pérez-Torres, A. M. S.
Richards, S. Aalto, A. Alberdi, M. K. Argo, |. van Bemmel, |. E. Conway, C. 847 s 20014, incatol Mesom: ok
Dickinson, D. M. Fenech, M. D. Gray, H-R Klockner, E. |. Murphy, T.W. B. i 10
Muxlow, M. Peel, A. Rushton, E. Stinger <

Neutral Hydrogen and Galaxy Evolution. 5. -L. Blyth et al.
(including L.Verdes-Montenegro)




 Chapters with Spanish contribution:

ADVANCING ASTROPHYSICSWITHTH
SQUARE KILOMETRE ARRAY

to be published by early 2015

. Cool Outflows and HI absorbers. Raffaclla Morganti et al.
(including L.Verdes-Montenegro)

SKA Deep Field and Cosmic Magnetism. Russ Taylor, lvan
Agudo et al

- The Intergalactic Medium and the Cosmic Web. A
Popping et al. (including L.Verdes-Montenegro)

- Very Long Baseline Interferometry with the SKA. Zsolt %'M“’-- —

Paragi, J.L. Gomez, F. Colomer; Maria Rioja, Mar Mezcua, Eduardo Ros, . i
Javier Moldon, lvan Marti,A.Alberdi, Miguel Pérez-Torres, et al. £ g 2

Studies of Anomalous Microwave Emission (AME) with
the SKA. Clive Dickinson et al, including R. Genova-Santos, |. A.
Rubino




SKACON-ES

= Media m% National and Local media

o Participation in first face-to-face
SKACON meeting at SouthAfrica

o Press releases
o Translations of press releases SKA

Office Communication
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Emilio Garcia — Instituto de Astrofisica de Andalucia (IAA-CSIC) - Spain




- Media @ National.and Local media

TARGET

O

O

O

Choose

o&l

vo‘u,\ locay Minisite

Participation in first face-to-face
SKACON meeting at SouthAfrica
Press releases

Translations of press releases SKA
Office Communication

SKA Spanish minisite

Emilio Garcia - Instituto de Astrofisica de Andalucia (IAA-CSIC) - Spain

SKACON-ES



SKACON-ES

Chnnnnl TARGET ‘
Hahct

=7 Media @ National and Local medic ' gp...

o Participation in first face-to-face
SKACON meeting at SouthAfrica

O Press releqases

o Translations of press releases SKA
Office Communication Screenplay

o SKA Spanish minisite checked by
SKAO

o Videos and documentaries

o “Deconstructing the light: SKA
o the world’s largest radio telescope”

o Radioscopio

Emilio Garcia — Instituto de Astrofisica de Andalucia (IAA-CSIC) - Spain



SKACON-ES

/ - Media @ National and Local media

TARGET
Channel

. . . . . . D
o Participation in first face-to-face el g

Sp ano| € oct,
ubr, .
Para rg,, @Unen ¢ ' Clentificoe -
. . Con 'Sar e €staq, nel Instifuto ©os, Ingenigy,
SKACON meeting at SouthAfrica om0 50 gy o 21l o e 00 ATy o0® CN0IGg
g Clentiicg ggp.~o2 SOGUIr poy - POYeCtD gy 2 € Angigyce. pr

Podrssg ngz‘.’ 2fi0la g ¢, qﬁofenciando e KA desde seng, UCla (14 /cisas
http s " 1@ Feunjg,, '€ S€ra g Pel actiy S Punto

s ) Mma . O de | S de y;

O P | Para. paln-skate/ " por twitte yor radijo, a comyp; Ista,
ress releases s B e g M

o Translations of press releases SKA et
Office Communication 6

SKA Spanish minisite

Videos and documentaries
Radioscopio

o O O O

Distribution through social media.
LOC Spanish SKA day

O

Emilio Garcia — Instituto de Astrofisica de Andalucia (IAA-CSIC) - Spain



SKACON-ES

@ National and Local

TARGET

media

o Participation in first face-to-face

SKACON meeting at SouthAfri

o Press releg
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PARTICIPATION IN CONSORTIA
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LOW-FREQUENCY APERTURE ARRAY ASSEMBLY, INTEGRATION & VERIFICATION INFRASTRUCTURE AUSTRALIA INFRASTRUCTURE SOUTH AFRICA | _.‘ \
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» 9 Spanish research centres and | | companies participate in 6 SKA Pre-

construction Consortia

» Great opportunity for Spanish industry with proved technological excellence



PARTICIPATION IN CONSORTIA

WIDE BAND SINGLE PIXEL FEEDS TELESCOPE MANAGER : SIGNAL AND DATA TRANSPORT
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LOW-FREQUENCY APERTURE ARRAY ASSEMBLY, INTEGRATION & VEIFICATION INFRASTRUCTURE AUSTRALIA :

11:30 Spanish participation:in the SKA Telescope Manager. Eduard Diez.

12:15 Spanish participatvlon in the SKA Science Data Processor Consortium. Rosa Badia. *

13:00 Spanish participation in the SKA Synchronization and data transport Consortium. Javier Diaz.

13:15 Spanish participation in the SKA Central Signal Processor. Juan Antonio Lopez

15:45 Spanish Activity in the development of cryogenic LNAs for the bands 4 and 5 of the SKA-mid telescope:
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LOW-FREQUENCY APERTURE ARRAY ASSEMBLY, INTEGRATION & VEIFICATION INFRASTRUCTURE AUSTRALIA :

11:30 Spanish participation:in the SKA Telescope Manager. Eduard Diez.

12:15 Spanish participatvlon in the SKA Science Data Processor Consortium. Rosa Badia. *

13:00 Spanish participation in the SKA Synchronization and data transport Consortium. Javier Diaz.

13:15 Spanish participation in the SKA Central Signal Processor. Juan Antonio Lopez

15:45 Spanish Activity in the development of cryogenic LNAs for the bands 4 and 5 of the SKA-mid telescope:
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« 2014 update
 Renewable energies are considered in SKA1.
« Contact with Adriaan Schutte (Power System Engineer): new working group within SKAO
to study solutions based on renewable energies for SKA2 and remote stations for SKA1.

« Contact with Abengoa AUS and the Senior Systems Technology Engineer of Horizon
Power
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Most consortia have accepted Spanish members as Associate Members in their consortia;

CSP only accepts participants from SKA member states

o Spanish P?trtners Person-

(Companies) years
Dishes IFCA-CSIC, DICOM-UC, UPNA, OAN-IGN P

(TTl Norte, Anteral) ’

: HEsTER [CACT
RS Iransport vememee (750lUtions, DAS Photonics) Al
: MBN. UPM = U Berkeley = RSA
Central Signal Processor Q“v (INSA/ISDEFE) 2,13
Science Data Processor ¥ camprIDGE FCSCL, BSC 5,00
7 A
Telescope Manager gz G L0
SK s (e

Infrastructure (o CIEMAT, IAA-CSIC = CSIRO/SKA-SA T160
. Power Companies? ' Total  17.10

Funds
(k€)

341,0

130,0

255,0

NS
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Work Package

Dishes

Dishes

Dishes

Signal & Data
Transport

Signal & Data
Transpor

Signal & Data
Transport

Central Signal
Processor

Central Signal
Processor

Science Data
Processor

Science Data
Processor

Telescope
Manager

Infrastructure
(Power)

Infrastructure
(Power)

Total

Partner Person- Financial value
years
v 040  60.000,00 €
UPNA 2,13 132.000,00 €
IGN 1,68 79.000,00 €
TTlnorte 0,00 30.000,00 €
Anteral 0.50 40.000,00 €
UGR 1.58 $0.000,00 €
DAS Photonics 0.29 20.000,00 €
7Solutions 0,29 20.000,00 €
UPM 1,50 165.598,08 €
ISDEFE 0,63 8941072 €
BSC 2,50 288.500,00 €
FCSCL 2,50 625.825,00 €
GTD 1,50 $0.000,00 €
CIEMAT 1,00 98.342,88 €
IAA-CSIC 0,60 69.612,87 €
Total 171 1.898.289,55 €

Broad description of work

Cryogenic Low-Noise Amplfier (LNA) design, modelling,
testing for Single Pixel Feeds and analogue circuitry for
racelivers.

Single feed design and performance simulation.

Cryogenic Low-Noise Ampldier (LNA) design, modelling,
and testing for SPF amplifiers, bands 4 and 5.

Support to IFCA/DICOM work.

Support to UPNA in feed design and feed manufacture.

UGR is mostly involved in the Syncronisation & Timing
(SKA.TEL.SADT.SAT.") packages, including (but not limited
to) active phase compensation, & Performance modelling.

Technology consultancy on timing pulse generation and
stability.

Technology consultancy on time distribution and White-
Rabbit technology.

Prototyping of FPGA-based signal processing on Uniboard
and CASPER boards

Support to UPM work

Contribution to SDP prototype design, design of pipelines,
and code optimization.

Integrated SDP system prototyping in FCSCL
infrastructure, and participation in the Open Architecture
Lab.

GTD provides expertise in dynamic scheduling SW
development and restrictions for astronomical
observatorles through its wholly-owned German

Expense in power modelling and budgeting, including
market and technology knowledge, and support to 1AA-
CSIC on dealing with Spanish industry.

Interface with Spanish industry and research facilities on

s SKA Organisation
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18" Fabruary 2014

Mr Fernasdo Ballestero
Deputy Director for Intermational Relations and European Affairs
MINECO

Dear Mr Ballessero,
T am wrsting in my capacity as the Daroctoe-General of the Square Kilometre Asray (SKA)

The SKA is the next-gencration radio-telescope. It will be, once complete, the largest scsentific
facility on Earth, with antennas spread across several thousand kilometres om two continents
{Africa and Australia) and goncratimg data volumes greater than ton times that peoduced by the
entire intemet traffic of the planct,

The SKA is being designed a5 a physics machine for the 21" Centary and will address scientific
questions such as the sature of gravity, the ongens of the Usiverse and the ceigins of life.

The SKA Organisation (SKAO) currently has 11 members (Australsa, South Afrca, Unsed
Kingdom, Germany, Haly, the Netherlands, Sweden. Canada, China, Indsa and Now Zealand).
who between them fund the €120M detailod design process. The detasked design is due to be
complete in 2016 at which point, sssuming fendimg bas boen approved, Phase 1 of the SKA will
MOVE B0 construction.

The SKAQ is open o new members at any time. | am extremely encouraged and mpressad by
the interest in the SKA shown by scaentists, engincers and industry m Spam. As the astached list
demoastrates, Spanssh and institutes are currestly contributeng 17,1 person-years
10 the SKA design efforts; this has an estimated financial value of ~€1.9M. [ understand that
additional resources may also be mvailable. The SKA Board welcomes these contributsons from
our Spanish collcagues and hopes that they can be translased #t some poant into a more formal
membership of the SKA Organisation,

Im ceder to provide more information the SKA Board is very pleased 10 invite you as a goest at
the mext SKA Board mecting as a represeatative of the Spanish government. The Board mecting
will take place on March 11-12 at Jodrell Bank, near Manchester, UK. Mr Colin Groenwood,
SKAO Company Secrotary, will issee a formal invitation shortly.

."' 1\ f/
SKA Darectoe-Gieneral
Ce: Ms lsmnaculada Figuerca,

Dy Lourdes Verdes-Montenegro;
Mr Colin Greenwood

behalf of the RSA and AU Infra consortia, in coordination
with PSA (CIEMAT).
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SQUARE KILOMETRE ARRAY

Exploring the Universe with the world's largest radio telescope
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SKA BOARD MEETINGS

» 22/07/2013: MINECO sends e-mail to John VWomersley (SKA

Board Chair) stating the amount of Spanish participation, and
avallabllity for clarifications

« 27/07/2013: John Womersley acknowledges message, invites

MINECO to send delegate to October Board meeting,
suggests LVM

* 2014 Spain is regularly invited to Board meetings.

VIASSKA - Jodrell Bank Observatory. March 2014



SPANISH SKA DAY: GOALS

® Facilitating the Spanish researchers to identify their niche among SKA scientific
goals, as well as making the Spanish community present in SKA Science Working

g&)\ups in order to favour an active role in the preparation and exploitation of the

* To present to the Spanish research community the status of the participation of
the Spanish technological groups and companies in the SKA design.

* Making the engineers participanting in the SKA pre-construction consortia aware
of the scientific interest of SKA for our community

* Informing industry on the potential areas of involvement for the PDR to CDR
phase as well as for Construction

Registered participants from |8 academic institutions and |7 companies



