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Trafford Centre: #scienceX (24th 25t April 2016)

« Whatitis going to see?

 Who is going to build so many antennas,
and is it even possible?

 How so many different people can
work together?

« Are you going to find aliens?

Exploring the Universe with the world's largest radio telescope Footer text
R L e i s o e e e T o T o e s —



Agenda

e First Part
— Science objectives

— SKA Organization:
 The Consortia
— SKA system

— SKA Solutions

 Internal Organization
o |IGO
 Reviews

— Current status and future
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SKA- Key Science D_riverS'
The history of the U!nlw,erse

( (what is 'g,om s to see?

e | ! Il = - 'F S _--'_.I_
| (3 Cosmic Dawn
a * , ] X J.I. -Ir
Testing General Relativity . 4

First Stars and Galaxies)
(Strong Regime, Gravitational'Waves)

/ © » Galaxy Ew)lution

(Norn}al Galaxies z~2-3)
"'k

.
Exploration of the Unknown

(Planets,
-
Cosmo

Energy, Large Scale Structure)

Cosmic Magnetism a.

(Origin, Evolution)

F

Extremely broad range of science!



SKA Science Working Groups

 Current SWGs represent a wide range of scientific areas:

— Extragalactic Spectral Line (non-Hl)

— Our Galaxy

— Solar, Heliospheric & lonospheric Physics
— Epoch of Reionization

— Cosmology

— Extragalactic Continuum (galaxies/AGN, galaxy clusters)

— Cradle of Life
— HI galaxy science
— Magnetism
— Pulsars
— Transients
e Technique focused Working Group:

— VLBI

« Topical Focus Group:
— High Energy Cosmic Particles
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Membership open to any active
researcher with willingness to
contribute at appropriate level

Anyone can nominate themselves by
contacting the current SWG
Chairperson (per web site) or SKA
Project Scientist/Science Director
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SKA Science Book: ¥

o 135 self-contained chapters; > 1200 authors from 31 countries
* Published electronically in Proceedings of Science, May 2015
e Hardcopy: 2 volumes, total weight 9kg!

ADVANCING
ASTROPHYSICS

with the SQUARE KILOMETRE ARRAY
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SKA Organization: Consortia (1/2) 2R

Who is going to build so many antennas?

SAUARE KILOMETRE ARRAY Er

10 Consortia are working in the SKA.

DSH — Dish
LFAA — Low Frequency Aperture Array
CSP — Central Signal Processor
SDP — Science Data Processing
SADT - Signal And Data Transport
INFRA — Infrastructure (SA and AU)
TM — Telescope Manager
MFAA — Mid Frequency Aperture array
WBSP — Wide Band Single Pixel Feed
PAF — Phase Array Feed

The design consortia were selected following
a Call for Proposals issued by SKAO
in March 2013.
https://skatelescope.org/project/
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https://skatelescope.org/project/

SKA Organization: Consortia (2/2)

«Cofnmonwealth Scientific and Industrial Research Organisation RUJ,
International Centre for Radio Astronomy Research (ICRAR), Australia
Swinburne University of Technology, Australia

*CISCO, Australia

eNational Research Council of Canada (NRC), Canada

eCanadian Institute of Theoretical Astrophysics (CITA), Canada

*MDA Systems Ltd, Canada

*Key Lab of Aperture Array and Space Application (KLAASA), China

*Max Plank Institute for Radio Astronomy (MPIfRA), Germany

*National Centre for Radio Astrophysics (NCRA), India

*National Institute for Astrophysics (INAF), Italy

*SELEX Electronic Systems, Italy

University of Malta, Malta

eNetherlands Institute for Radio Astronomy (ASTRON), The Netherlands

eJoint Institute for VLBI in Europe (JIVE), The Netherlands

*Netherlands eScience Center (NLeSC), The Netherlands

*AUT University, New Zealand

*Massey University, New Zealand

eUniversity of Auckland, New Zealand

*Compucon New Zealand, New Zealand

*Open Parallel Ltd, New Zealand

*SKA South Africa, South Africa

*Reutech Radar Systems (A Division of Reutech Limited), South Africa

eIngenieria de Sistemas para la Defensa de Espafia (ISDEFE), Spain

eUniversidad Politécnica de Madrid (UPM), Spain

*|BM Zurich, Switzerland

Science and Technology Facilities Council (STFC), UK

eUniversity of Manchester, UK

eUniversity of Oxford, UK

sAdaptative Array Systems Limited, UK

*NVIDIA, USA
‘ SA

lia



http://www.csiro.au/
http://www.icrar.org/
http://www.swinburne.edu.au/
http://www.cisco.com/
http://www.nrc-cnrc.gc.ca/eng/index.html
http://www.cita.utoronto.ca/
http://www.mdacorporation.com/
http://www.cetc38.cn/
http://www.mpifr-bonn.mpg.de/
http://www.ncra.tifr.res.in/
http://www.inaf.it/en?set_language=en
http://www.selex-es.com/
http://www.um.edu.mt/
http://www.astron.nl/
http://www.jive.nl/
http://www.esciencecenter.nl/
http://www.aut.ac.nz/
http://www.massey.ac.nz/massey/home.cfm
http://www.auckland.ac.nz/uoa/
http://www.compucon.co.nz/
http://openparallel.com/
http://www.ska.ac.za/
http://www.rrs.co.za/
http://www.isdefe.es/en
http://www.upm.es/internacional
http://www.research.ibm.com/labs/zurich
http://www.stfc.ac.uk/
http://www.manchester.ac.uk/
http://www.oxford.ac.uk/
http://www.adaptivearraysystems.co.uk/
http://www.nvidia.com/
http://www.jpl.nasa.gov/

- -

SKA Organization =2

e Consortia are needed (is where the how know-
how can be find) but it is complex for them to
keep the same pace. |
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SKA: 1 Observatory — 2 Telescopes - c -

HO in UK: telescopes in AUS & RSA
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SKA System: Are we building the thing right? %

SKA-LOW: Australia
~130,000 antennas then

500 stations over 80 km

Raw data output: Tb/sec, ZB/yr
Huge engineering, computational
and science challenge

SKA-MID: Africa

200 15-m dishes across 150 km

Massive increase in capability over current
facilities

Huge data rates and infrastructure
challenge
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SKA1 Configuration

36 Station Locations
Dutside Central Area
3
Outer Station &
Locations ™Sy s
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SKA1 capability vs state-of-the-art
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Declination (J2000)

Image Quality Comparison
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Declination (J2000)

Image Quality Comparison
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Construction stage: Are we building the thing right? %

The main difficulty are:
to guarantee same quality and results for such a big number of
elements
and
To guarantee it for a life cycle of 50 years
And..
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Construction stage: Challenges (3/3) Are we building the thing right? »

And..
To stay within the cost cap
(Construction Cost: 674Meuro
Operation cost: underway)

Descoping is not an
option!
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SKA Solution space: Organiz. (1/2) =%@

» St}até and Business '

Development Committee

Members

¥

Board of Directors

Finance Committee

Cash
contribution

In-Kind
contribution

Executive Committee

Science and Engineering
Advisory Committe
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SKA Solution space: Organiz. (2/2)

.........

Director-General
Pl Diamonc)

De; Director-
Bonoral vt

Camputing and
Software

Director of
Communications,
Ouireach &

Education
Pl

Support Engineer
e Eor)

‘Graduate Support
Engineer
i

Currently, there are 53 FTE within the SKA Office from.

e UK, USA, South Africa, Australia, Canada,
Japan, China, France, Spain, Chile,
, ,and Italy
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SKA Solution Space: 10 countries, more to join Sk

Observers:
 France

« Germany
« Japan

« Malta

e Portugal

Australia (Dol&S)
Canada (NRC-HIA

China (MOST) e Spain
India (DAE)  Korea
Italy (INAF) « USA
Netherlands (NWO) _*‘\é

New Zealand (MED) oY . -, contacts:
South Africa (DST) . :3re|12|ld
Sweden (Chalmers /- relan
UK(STFgl) ) /- Russia

= # Switzerlan

aEl-IlE=_ i I =it | —EE BT EE
@ rul members %, African partner countries

non-member SKA Phase 2 host countries

%\\% SKA Headquarters host country ( )

% SKA Phase 1 and Phase 2 host countries

This map & intended for reference only and (s not maeant 1o reprasent |egal borders
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SKA Solution Space: IGO =

Will evolve to an SKA IGO, similar to ESO/ESA/ITER/EMBL/

Rationale:

— Government commitment: Long-term political stability,
funding stability

— Availability of Privileges and Immunities from members

— ‘Freedom to operate’, specifically through procurement
process

IGO Formal Negotiations

Rome: Minister Enrico Vicente (Italy) —
Chair.

All 10 countries present: 9 with
negotiating mandate
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SKA Solution: Keep the pace =5

e SKAO is continuously under review from external players
— System Review (April 2016)
— Management Review (May 2016)
— System PDR Review (Dec 2017)
— More to come....

e Reviewers

— ALMA . Evaluation

— TMT L.
UTSTANDING

— CERN ‘ Excellent

— ESOC }‘CE;” ’

— STEC || Very Goo

_ ESO \ } [:Auerage

[]Below Average
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Technical Progress

i _

eadline: SKA System PDR passed in December,
subject to some work now underway.

o
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SAUARE KILOMETRE ARRAY L]

Overall project timeline —to be confirmed.

Jul-17 July 18
Convention Signing Cere mony 1GO entry into force Integrated Timeline: v2
j [}
Board and Members]‘govern SKA Project’
Observatory Council (Members and associates/cooperating partners) ‘govern SKA Project’
Convention open for signature
Convention Ratificatidh Mar-19
- - GO operational
CPTF active: preparing steps for IGO °
- Tier 2 and Tier 3 doc details Aug 18
A_pr PR EiF+ 1 month
Convention initialling | ) .
1st founcil meeting
[-]
Now-16 Mar-17 Jul-17 Nov-17 SKA Ltd-SKA Obs Transition
BD-22 BD-23 po-24 BD-25 o e A e
I I _ I I |
January 2017 January 2018 January 2019
June 2016 December 2019
Element CDR closeouts Construction
Jun-18
System (DR close °
Sep-18
Construction proposal o
submission Mar-19

Council Approval of
Construction

rermalTenster PIannIng (I;zgra‘:g;?;l;;t?;r?;g];lﬁ) e periw _

| Staff working for SKA Organisation | Staff working for SKA Observatory |

Key dates:

« Convention signing July 2017 * |GO enter into force July 2018
e CDRs Q42017 —Q2 2018 e SKA1 Construction approval early 2019
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SQUARE KILOMETRE ARRAY

2017 SKA
Engineering Meeting

12-16 June 2017/
Rotterdam, the Netherlands
#5SKAengcon1/

NWO Netherlands Organisation AST(QO N

for Scientific Research

MNetherlands Institute for Radio Astronomy



SQUARE KILOMETRE ARRAY
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www.skatelescope.org

www.skatelescope.org
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