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Construction Decision https://www.skatelescope.
org/news/skao-is-born/

e A 30-year journey from early concepts

e 20 years of technology exploration

e 12 years since first, tentative steps towards an IGO

* 10 years since SKA Organisation established

e 9 years since the site decision

e 8 years since detailed design process began

e 6 years since IGO negotiations began in Rome, and Science Book published
e 5 years from System PDR

e 2 years from Element CDRs and signing of Convention, first ratification
e 1 year from System CDR & Operations Review

e Ratifications, Entry into Force, SKAO born, Transition......

o ... Construction Decision

DG note at Council3
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Fact Sheet ,ofSKAl construction

Facts and fiqures
SKA-Mid and SKA-Low
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Level 1 milestone completion dates

Key project milestone Identifier LOW Telescope  MID Telescope
Start of construction TO 1% July 2021 1%t July 2021
Earliest start of major co August 2021 August 2021
contracts

Array Assembly 0.5 finish AA0.5 Q1 2024 Q1 2024
Array Assembly 1 finish AAL Q1 2025 Q1 2025
Array Assembly 2 finish AAZ Q1 2026 Q4 2025
Array Assembly 3 finish AA3 Q1 2027 Q3 2026
Array Assembly 4 finish AAL Q4 2027 Q2 2027
Operations Readiness

Review ORR Q1 2028 Q4 2027
End of Construction July 2029 July 2029

Definition of milestones for SKA-Mid telescope

AA0.5: 4-dish array

AAl: 8-dish array

AAZ: 64-dish array

AA3: 133-dish array

AA4 / Operations Readiness Review: Full array, including MeerKAT dishes

Definition of milestones for SKA-Low telescope
AAD.5: 6-station array

AA1l: 18-station array

AAZ: 64-station array

AA3: 256-station array

AA4 [ Operations Readiness Review: Full array
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Figure 102. The SKA headquarters building at Jodrell Bank Observatory in the UK.

SKA1 MID
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for pulsar and transient astronomy.

Figure 110. Left: The entire Mid array configuration; Middle: the inner 2 x 2 km region of the array
(blue dots are the MeerKAT dishes). Right: A simulated view of the mner part of the array.

50—350MHz 350MHz-15.4GHz
512/ (13.1 %) 197 (133// + 64/ (MeerKat) )
65km RARXERE 150km ERARXERE
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Construction Plan{CP), Observatory

. Establishment afid Delivery Plan (OEDP) D2 &

AADOIIL(2021F2R) CTHREE LT 1207ME
SBFAE (2030 % T) -
A 725M€
.} o
SKA OBSERVATORY SKA PHASE 1
ESTABLISHMENT CONSTRUCTION

AND DELIVERY PLAN PRDPOSAL

Construction Proposal: SKA1D & EREHH
Observatory Establishment and Delivery Plan: SKA%R I D #B#8 & & A& HE (20305 FE T)
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Selected SK&-Low Performance Parameters

Selected SKA-Mid Performance Parameters

Aperture Arrays Aperture 133 x 15-m (equiv. dia.) offset Gregorian reflectors
Lower Frequency 50 MH:z Plus 64 x 13.5-m |equiv. dia.] offset Gregorian reflectors
Upper Frequeancy 350 MHz Antenna RF System Freq. Range [GHz)
Number of antennas per station 256 Band 1 0.35— 105
Station Effective Diamater* 38 m Band 2 005175
Number of stations 512
Total physical aperture 5.8 x 10° m? Band 5a 4. 60— 850
Station Beam Forming Band 5b B.30 - 15.30
Number of beams 1-384
Max. bandwidth per beam 300 MHz Continuum Sensitivity
Max. no. of antennas per beam 256 SEFD [each antenna, Stokes 1) LA
Signal Processing System Band 1 [0.35 — 0.65 GHz| 2.1 mé/K
Max. no. frequency channels 55296 Band 1 [0.65 — 1.05 GHz) 4.2 mA /K
Standard Frequency Resolution 5.4 kHz Band 2 10.9 mi/K
Max. Freguency Resolution 226 Hz Band 53 B.BE mi/K
Complex Correlations 2.8y 102?
ImegFll'ation Time 08s Band 5b 6.5 m*/K
Array Begm Former
Maximum number of beams: Signal Processing System
Pulsar Search 500 Corelator
Pulsar Timing 16 Max. no. frequency channels 65536
VLBI 4 Max. Frequency Resolution 0.21 kHz
Max. Total Bandwidth: Standard Frequency Resolution 13.75 kHz
Pulsar Search 118 MHz complex correlations 5.0x 10%
Pulsar Timing S Minimurn integration Time D.14s
vial 300 Array Beam Former
Maximum number of beams:
Pulsar Search 1500
SHA1—MID Pulsar Timing 16
_ VLBl 4
SEAT-LOW, J"'"_ L= Total Bandwidth:
1000 ¢ Pulsar Search 300 MHz
= : ) Pulzar Timing 20 GHz
'\-‘. WLBI 2% 2.5 GHz
100 : ll'
i
10 &
: /—- LOFAR LBA
L
0.l 1 10
_ Freguency (GHz) . .
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_ Observatory Observatory | Fynding Period
LeiE] Co§t of Construction Operations & Development °
construction ; i
€M) support (€M) Busmes_.s Enabling Programme
Functions (€M) (€M)
(880 + 237) (142+38)
1117 180
2021-
1297 684 41
2030

figures within parentheses.

Table 1. SKA Observatory cost summary for the period 2021-2030, construction contingency amounts are the second

. Observatory Observatory Funding Period
2EEiE cogt E Construction Operations & Development J
construction . .
(€M) support (€M) Business Enabling Programme
Functions (€M) (EM)
(678 + 192) (117+33)
870 150
2021-
1020 629 0

2030

Table 2. SKA Observatory initial contracting cost summary for the period 2021-2030
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Australia

Country

Italy
Netherlands
Portugal
South Africa
UK

China

Spain
Canada
India
Sweden
Switzerland
Germany
France
Japan
S.Korea

wuence Strategy Meeting 2021

Percent of the
contribution

5.9%
1.9%
1.5%
13.9%
15.3%
8.0%
2.0%
6.0%
4.2%
1.3%
1.3%
1.0%
2.4%
2.0%
1.3%
82.0%
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AEBET. 2026%F2A Cumulative Cash Expenditure

F CE M CumulatiTEICRRNPRE .

m30%confidencelb
JLTC. 202954 ET
%T&:E 1Z iR TS

BStaged Delivery
Pl an — %ﬁd) E Curmilaive total st PRI E ST

Cumulative firm Council-03 cash funding commitments @100% confidence

>
’$ — ~ o f~ = Cumulative evolving cash funding commitments @ 80% confidence
E E E A A 2 A A Figure 1 — Cumulative Expenditure Commitments Versus Funding Commitments at
A I I ' Council-03 (100% confidence interval) and Future Months (80% confidence interval)
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Bl <BHXI/

2021/7/12 SKA Science Strategy Meeting 2021 11



o

SystemCDR Close 7o 30/06/2021
31/03/2020 01/01/2021 J

perations
End of AA1 End of AA2 End of AA3 Acceptance

ITF ready Start of AAL Start of AA2 Start of AA3 Start of AA4 Review
30/06/2023 30/06/2024 30/06/2025 30/06/2026 30/06/2027 30/06/2028
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Jan-19
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1 | T T
% construction 2021 2022

Proposal
Submission
30/6/2020

Infrastructure

Networks

Dish

Synch & Timing

Central Signal Processor

Computing Hardware
& Software

& ‘ £ £ £ re
T 4 T T T T T >
2023 T 2024 2025 2026 2027 2028

AAO.5 Dec-28
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Table 34: Characteristics of each Array Assembly (AA) milestone and the functionality delivered.

Telescope AAD.5 AAl AA2 AA3 AA4
LOW Stations 8 18 64 256 512
Observing Basic Pulsar Pulsar VLBI
Modes* iImaging Timing, Search,
Dynamic Transient
Spectrum Capture
MID Dishes 4 8 64 121 197
Integrated 0 0 1 3 84
MeerKAT
dishes
Receiver 1,2 1,2 1, 2 1,2 1,2,5
bands 5(on 32 5 (on 64
dishes) dishes
Observing Basic Basic Pulsar Scaled up | Dynamic
Modes* Imaging Pulsar Search capabhility Spectrum,
Timing of existing | Transient
functions Capture,
VLBI

* The observing modes shown are in addition to those delivered in previous Array Assemblies.
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Contract Tier 1 Lead | Status Other Participating Countries Contract type
Low Infrastructure Australia Conditional | - ECCs
Low Infrastructure Australia Conditional PSC
PSC
Low Field Node ltaly Conditional | Australia, United Kingdom PSC, ECC (5C)
Low Digitisation Italy Conditional ia, India, United Kingdom, Netherlands PSC, ECC (5C)
Low AIV PSC Australia Conditional{| Japan, §etherlands PSC
Low CSP Metherlands | Conditional ia ECC
Low Clocks United Conditional | Switzerland ECC
Kingdom
Low Timing United Conditional | China, Spain ECC
Kingdom
Mid Infrastructure South Africa | Conditional ECCs
Mid Infrastructure South Africa | Conditional PSC
PSC
Mid Dish Structure China Conditional! | Italy, South Africa, Spain, Germany ECC (5C)
Mid Dish PSC South Africa | Conditional | - PSC
_Mid Digitisation Sweden Provisionall Wa. France, South Africa ECC
Mid AIV PSC South Africa Conditiona( Japan §nd Portugal PSC
Mid CSP Canada Conditional Neagas? ECC
Mid Clocks United Conditional | Switzerland ECC
Kingdom
Mid Timing United Conditional | Australia, Spain ECC
Kingdom
Mid Cryo United Conditional® | (France, Germany) ECC
Kingdom
MID SPF Services South Africa | Conditional |- ECC (5C)
Mid Band 1 SFF Sweden Conditional | India, Spain ECC
Mid Band 2 SPF South Africa | Conditional | - ECC
Mid Band 5 SPF United Conditional® | Sweden, (France, Portugal, Spain) ECC
Kingdom
Low SPC France Conditional? ECC [PSC)
Mid SPC France Conditional? ECC [PSC)
Low Networks Unallocated ECC
Mid Networks Portugal Conditional? | - ECC (PSC)
OMC India Conditional | Italy, Portugal, South Africa, United Kingdom PSC
SOHP United Conditional | Australia, China, Germany, India, Italy, PSC
Kingdom Netherlands, Portugal, South Africa
Low CPF United Conditional? | - ECC (P5C)
Kingdom
Mid CPF United Conditional? ECC (PSC)
Kingdom
In ation | South Africa Conditional PSC
2021/7/12 SKA Science Strategy Meeting 2021
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The Project should make a personnel transfer plan to foreign organizations in which a significant
fraction of permanent staff are transferred to and indeed a few permanent staff should have been
transferred by the end of the period.

The Project should make a staffing plan which describes contributions to SKA1 by in—kind staffing
contribution from Japanese universities through NAOJ, which should be approved by SKA
headquarter.

The Project should consider the change of the contribution with radio receivers if the proposers
wish to continue this project after the end of the period. The Panel recommends that Band 5c¢
receivers which the proposers wish to plan should be changed to those with other receiver band(s)
or other instrument(s) or more in—kind contributions which strongly link to scientific motivations of
Japanese science community.
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BSKANDEB 40M€(50{8M)
- AIV 54M€(6.8(2H)
« Cash 3.3M€(4.11&H)
« SODP~AMZM 3.6ME(4.5{EM)
v VLBIZ&E
- EBRA~NDE#HN 28ME(35(EM)
v' Science Verification
v’ Cash

ESRCEN 12M€(15{&M)
« HASRCY AT Ls
o BRI T—hATSWDEFH
« SEAE (User support’zE . NEES
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NAQOJ

JSPS
(competitive
funds)

Science Council
MEXT

2021/7/12

SKA1 Study Group SKA1 Project

* [

Project Proposal Fund raising to MEXT ~40M€

TTrttt1

Proposal to JSPS ~10M€

T 1

MasterPlan/ MasterPlan/
Roadmap Roadmap
2020 2023
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v'Cash: SKAO managementi#Z&
v' In-kind: Subsystem® &%
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v’ Presense

> Science collaboration
» Engineering collaboration
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