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What | do?

Luca Stringhetti

Physic degree in 1996

Antenna Engineer 1996-2004

LFI Planck Verification Eng. 2004 -2008
ACES System Engineer 2004 — 2010

SRT Verification manager 2010-2013
ASTRI/CTA system Engineer 2011-2016
SKAOQO Project Engineer 2016- now

SRT
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Agenda %.

* Introduction
« WHY we do what we do?
« HOW we do what we do?

« WHAT are we going to do?
* The Organisation
* The project
* The plan
* The future

* A few not serious lessons learnt from my first 5 years in SKAO
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WHY we do What Testing General Relativity Cosmic Da.wn

(Strong Regime, Gravitational (First Stars and

we dO? Waves) - Galaxies)

. | & Galaxy Evolution

SKA — Key Cradle of Life . (Normal Galaxies

. . (Planets, Molecules, z~2-3)
Science Drivers SETI)' Enermous breadth of .
sclence .
. ® !l 0"..
' ' Cosmology
@ Cosml.c (Dark Matter, Large Scal
HOW I\/I(aongejclsm Structure)
rigin,
N WHAT Tl Exploration of the
https://www.ted.com/talks/simon_sinek how_great lea Unknown

ders_inspire_action?language=en
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HOW we do what we do? ﬁ%.

It’s all about the people!

....and yes, a lot of good
application of
engineering!
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Verification at Product level (example)

o Test Execution
Verification By (Climate Chamber)
Analysis
.@ Test Execution
(EMC Chamber)
Environmental test u
(Qualification =
process)
Test Execution
(Salt Fog)
Test Execution
(Vibration) .

@ [, Key points for SKA AIV/QA
Y

User Requirements Validation
—_—

System Verification

Element Verification

Qualification HW

manufacturing

7

Integration and test
Through PSI

personnel

Qualification W e Gt .
S TN T1 Proc End ] Manufacturing
System ITF ?

TRR : Test Readiness Review FAT: Factory > Manufacturing
acceptance Test

PSI: Prototype System Integration TRB: Test Review Board (or Meeting)

SAT: Site Acceptance Test ITF: Integrated Test 2 Manufacturing
Facility
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Verification before Site s$

« SKA has adopted two programs to minimise risks of the Site integration

« PSI Verification program: can happen in any part of the world with pre-
construction SW/HW

« |TF Verification program: Will happen in Host countries facility with construction
SW/HW.

Advanced Instrumentation
#= 2 months bofore A1 testing Provzra rrimie

Intarmadiata Systom ITF Qparatianal

Signal Chain Qualification

ITF aspiration

Fratotype System lintagration (PRI}

&= 2 months bofore Aaz tosting

BT S WS - Product Quallication LI ARa Sysfam ITF Chparational

Basic ITF Qperational &

Confimuraticn
Change managemant

Capahilties of the TE

Praduct Qualification

Covmhiguration
I:h;_ungs_:: mangge meant

' Degran of Gutomation

Signal Chain Pre-Oualifical
P

Cagahilities af the TE

Capabilities of the TE

Change managem=nt
Fidelity of Emulation

SYSTEM ITF's TE and SuT
| Capakllities of the TE
-

'
Informs the desizn & o
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System Level AIV

SAFe® (Scaled Agile Framework)

SKA-TEL-SKO-0001090
MID AND LOW VERIFICATION BLOCK DIAGRAMS

Array Assembly 1 T Array Assembly 2/ N o ply 3 YEm Array Assembly 4 =

TFOW Diagram

? -

=
SKa

B

Tast Procedures for Varification Event: AAL LOW -
Functional and Performance Capabilities (VE.LAA.1.2)

Array Assembly Event: - &

i
i
i
i

i
i

|

> B

Procedure
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What is what we do? What is SKAO’?

(§§ . %;Iobal collaboration to design, build and operate the next-generation radio
astronomy observatory

« Atreaty has been signed to establish the SKA Observatory: a new Inter-Governmental
Organisation for astronomy and fundamental science with’a 50-year lifetime.

.o
S
@E 0‘)77 * On the 1st of May 2021 all the staff transitioned in the SKAO and in the IGO
N

|t will consist of:

00} » An array of 197 dishes in South Africa
O * An array of ~132,000 antennas in Australia
N3 » Global HQ in the UK
O Q « 2 Data processing centres (AU and ZA) and a global network of Regional Centres delivering
g‘ @ science-ready data to end users
o R

» Governments working to provide ~€1.9B for 2021-2030, will cover construction and
first 10 years of operations.

SKAOQ is...people working together with passion
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SKAO is a new organisation
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What is our vision?

Our vision

“The SKAQ is one observatory, with
two telescopes, on three continents;
a 21st century observatory and an
inter-governmental organisation
with sustainability and respect to all
our communities at its heart, driven
by a commitment to fundamental
science and technology.”
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Our values

Qur values are at the heart of who we are and what we stand for. They define our standara of conduct. Every SkAQ employee is expected to embaody these values
in their professional relationships. They were defined through extensive consultation with both internal and external stakeholders and are backed by high-level
statements in the Preamble to the SKAC Convention, to which every Memizer State adheras,

Diversity & Inclusion

W simuo craae a welcoming snd
Inclusive ervironment whers everyone
faals thiey belong, thene is Taimess and
respect for pverynne a5 an Individisal, and

diverze perepectives and iosss thriva.

In the SKAQ Canventien
COMMITTED Lo an organisation wiers
ritversing ared gaqualing aré pramsted ane

FespEe,

Creativity & Innovation
e el foster @ culture of ceativity 2nd
innowaticn whers we take ims te sesk
Irincwative, better solutions and prablam
ity ng, [F!(II‘_:I'II:}- i clpliver ng WAlLe [0

oUr LUERrs Community,

In the SKAD Convanticn

EMBRACING {F:e patasitial for sciendiic
dlscanieny tn contriblte fo advancas In
tachralagy and Fnovatlon dnd fo delfer

a araader Denafic for Industry and socisny

Excellence

‘wevalue professional excellence in e

celteery of world dass ransformations
srianze. This i5 founded on ways of working
wihese |Eadershin, Integrity personal
responsibility and safety 2= at the neart of
ST e e,

In the SKAD Conventlon

DESIRIMNG rr el ane af thes minss
walondry and ambilous scencs projects
of the 21t century Inveiing slgniflcant
irternatonal cooperation.

COMMITTED Lo testing the limis of
enginesring and sclentiflc endzavour anc
to exploring fundamental guestons in
asmeancrny and phiysics

NOTING 1zt the Squars Kiometrs Array
will be g next genaratan adio lelescops
farliizy rvar has a discovery parennal far
greater than sny grevious inszumeant,
DEDICATED {0 realising o full armaoition
of the Souare Kllomsore amray Projec:

www.skatelescope.org [j Square Kilometre Array [ @SKA telescope [E) /SKA telescope

Collaboration

‘Wie gre gligned around cormemorn

goals and actheely create @nd promate
callaborsthee working scross culiural and
gengrapaleal Asetnnal and speciallss
boundarias.

I dealreg thiz we will cormrmu aicate
appraprarsy and In anopsn manner
delivaring on commitments and ouilding
leaney Do suapartve, trusting and

professional relat onshlps

In the 5KAQ Convention

RECOGMISING that the szale anc
ambltlon of the fguare Kiiometre Array
dermand g globsi effort with long-term
[ mwastmant

Sustainability

‘e take 3 ‘ong-term visw and ensure
sustanability [s integrated into everything
wiz d, Taking o aooount socal,

financial, 9mln|:| cal ared Prdsninmencal
responsiilities. both globally and locally. [n
c0ing his we dermonstrate cane wands mg
people, places snd resources on which we
rady and ek to oulla kng-rersy susralimatde

reationships

M3 skA Organisation [ YouTube The Square Kilomatra Array 13



SKAO is a project
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1 Observatory
2 Telescopes
3 Host countries

SKAO Head quarters in Jodrell Bank (UK)

1T
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SKAO is two telescopes

Green: SKA1-low Frequency Range

. g ' Frequency Ranges of SKA1 Observational Categories
1 4 = SKA1-mid Band 5+ _ I |
[ g | SKAL.mid Band 4 | Red: SKA1-mid Bands ——
. ] . SKAL-mid Band 3 | (UPPer edge of Band 5 extended to|25 from 13.8 GHz) ———

5
Galactic NH3 Low [ |
VLBI 1cm-band |
Galactic H20 1
ExG CO I
VLBI 4cm-band [}
Cont. Proto-planets (22)
Cont. Thermal (37)
Pulsar Search GC
Galactic CH3OH
EXG CS I
EXG HCO+ I
SN/GRBs
Galactic H2CO R —
EXG H20 S —
VLBI 5cm-band
EXG HCN 1 I S
VLBI 13cm-band
Galactic OH
VLBI 18cm-band ' B
Galactic HI (15) Brown: Normal Priority
Pulsar Timing high (5)
Pulsar Search high DM (4)
Transients FRBs (18)
I
e
I —

Blue: High Priority

Solar Synchrotron Ems
Galactic RRL
Galactic Continuum

L
[
.
|
m
I
I
I
SETI I
|
I
—
]
I
|

B-field Deep/Targeted
ExG OH

Cosm. Discrete HI

Cosm. Continuum (33)
B-field Cont. RM-grid (27)
HI Wide surveys (13, 14)
Galactic CH

EXG Cont. Non-thermal (37)
Pulsar Search mid DM (4)
HI Deep surveys (13)
Statistical HI (32)

Pulsar Timing low (5)
Pulsar Search low DM (4)
Lunar

Atmospheric

Epoch of Reion (1)
Cosmic Dawn (2)
Exo-planets

Solar Plasma Ems

10 100 1000 10000
Frequency Range (MHz)
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Karoo SKAO Site SoutH !!rllca-

» Johannesburg
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SKA1-MID Configuration

133 SKA 15m dishes

64 MeerKAT 13.5m dishes
Maximum baseline 150 km
3 logarithmic spiral arms

Frequency range: 350 MHz
to 15.4 GHz

Mk K.
| ¥

{Lesotho /'

ﬂé“ »
- Array &
L. Central Processing

-=.-Science’Processing

Exploring the Universe with the world's largest radio telescope The Square Kilometre Array Observatory 18



SKA1 Mid Antenna

Sub-reflector
Back-up
Structure

Main Reflector
Feed Arm N

Main

Back-up
Structure
Reflector Turnhead
Elevation Axis

Elevation Actuator

Front-end & Indexer
Platform

Tower

Foundation

Exploring the Universe with the world's largest radio telescope

Antenna Features

* Frequency: 350MHz — 15.4GHz +
« 15 metre offset Gregorian optics
e Sub-reflector: 5 m, with skirt

* Tracking speed: 30 times sidereal
rate @ 10arcsec accuracy

« Slewing Speed:
» 1deg/sec elevation
» 3deg/sec Azimuth

 Indexing speed: Less than 30 sec

19



Antenna Performance

Exploring the Universe with the world's largest radio telescope

Sensitivity per Band estimates

Sensitivity Requirement

Band | oINS RN
Array (L1) Dish (L2)
1 0.35-0.650 700 272 -545 | 2.1-4.2
0.65—1.050 545 4.2
2 0.95-1.760 808 916 7.1
1.65 - 3.050 1403 916 7.1
2.80-5.180 2380 833 6.6
5a 4.60 — 8.500 3900 1110 8.86
5b 8.30 —15.40 7000 805 6.74

Pointing performance estimates
RMS error RMS error

(arcsec) (arcsec)
Blind Requirement 9 18
Pcéi::,:i,:g Design 5.5 11
Relative Requirement 1.3 2.6
P‘I’Eir’:ﬂ’r‘g Design 1.2 3.5
Tracking Requirement 2.3 4.6
SR Design 15 4.4

The Square Kilometre Array Observatory 20
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Design
(m?/K)

Dish (L2)

25-5.0
54

10.9

9.52
7.93

RMS error
(arcsec)

36
21.7

5.2
6.7

9.2
8




=55

SKA1-MID SPF Receiver (Digitisation)

* RF samplers located on the Feed Indexer
* Packetiser, DSP and C & M located in RFI enclosure in the Dish Pedestal (TALON)
e Separate Band 123 and 345 Digitisers

Transport
Sampling Transport
Rate Bit Depth
(GSps)

Sampling : ADC
Frequency RF BW Nyquist : :
(GHz) (MHz) Date Zone  Sampling Bit

Transport
Data Rate
(Gbps)

Band

(GSps) Depth

*Offsets are added to these frequencies to reduce correlated noise

Exploring the Universe with the world's largest radio telescope The Square Kilometre Array Observatory
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CBF Hardware concept

Streaming data from
SKA1_Mid Receptors

All Frequency Slices and One Frequency Slice or
Output to SDP Channelized Search Windows Channelized Search Window
Visibiliies, TB, VLBl Beams {10 Antennas) (A0 Anlennas) P,
| //
FSP-UMIT
Streaming data from
SKA1_Mid Receptors
..
Output to SDP Sas e e X27
\isibilities , TE, VLBl Beams 10 TALON LRUS
: I output Product Cutput Product
Output to Mid.PS3 Visibilities / Beams Visibilities / Beams
54 Beams [For intertaces on this VGG -UNIT) {Fram one FS&)
Output to Mid.PST FSP-Part:
1 Beamn 27 FSP-UNITS
VCC-Part: {26 Active + 1 Spare)
18 VEC-UNITS 270 TALON LRUs
1 PARTIAL-VCC-UNITS
LEGEND 59 TALON LRUS
B vec-part P11 1G Ethernet to all LRUs 11111
[ Fsp-Part | 1G/10/40G Ethernet Switches |
[] Moniter & Cantrol
TALON System 40GbE
370 TALON LRUs .
Mid.CBF
A i Conkl s00E R
s per

+1M&C Rack Server Mid LMC S 1 MID.CBF

Exploring the Universe with the world's largest radio telescope




SKA MID in a nutshell

Dishes & Receivers

Data Transport

L e e S T======°=° L r===r=-=---1
| ] | L [ | | !
1
|
| Feed RF . o Sub-Band || | | Long-haul | _
! Antenna > . rdware Electronics [ ] RF Gain —» Digitisation — Filtering Links
|
. ) |
| . . .
| |Precise Dynamic  Feeds, LNA & Amplifier ~ Amplification Sample Digital | Fibre
] Structures,  Cyrogenics* & Filtering Clock & Filter Opto-
: Motion Control, Enclosures Time Stamp | electronics
1 Optics Generation . | Optical Amps
1
| I
| . ,
| e — 1 ==
. f I
I ; VLB Data L VLBI Data VLB
| |Synchronisation Transient Data Transient Dat Terminal
L1 &Timing Visibility Data ik Visibility Data Equipment/ [~
< Ul | Visibility Data || LI | Visibility Data | quipmen
: Distribution e r— N Interface !
. anneliser, L, | Pulsar 55— Long-haul Ingest % Science :
| T jBsamiormey Search | ¢ Links Switch 28 Data |
) & Correlator £a 59 ! Science |
Telescope | | . . s g z 2 Processing Data |
Manager ! a s:r;a (:ry Pulsar E £ cE Archive & | !
X ocRSystem ™| Timing | S F |, LIl ok Distribution :
| : T T T ] i T ]
Operations lmmmmmt s oo Tee tem=— riiuiubriul | S ietututni ket bmmmmmmemdo oo
Csntrol an(i Advanced Time Higl}-s_peed Specialised F_Ib_re Optic || Science II_)ata Super- Advanced Data
Monitoring Keeping & Digital Digital Digital Data || Processing computer Storage
Systems Distribution Hardware Hardware Links Front-end Hardware,
Y Data Routing Software
Central Processing Facility Data Transport Science Processing Facility

Exploring the Universe with the world's largest radio telescope
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To Regional Science Centres

Aperture m? 133 = 15-m |equiv. dia.| oflset Gregonan refleclors
| Plus 64 1 135 m [zquiv. dia.) affsct Gregorien reflectors
Tolal physical aperore | 33106
Total fvallable apertare | 31641 Sueal labiliny 953
b inimum Elevation Angla | 15 ileg All Bziruths — 2207 wrap
Array Configuration i Antenna Fillinng factor 3%
radius <=4 m | A idioey T
~A00 17 < radius <~ 1000 m | 35 (183, 032
000 s radivs < 2500 m | 25 (12%) 23
2000 re 2 rading = 000 m 13 (GG F.04F 02
~4000 < 1adius < 10000 m 131 6.6%) 8.53C-04
10000 m = radius < 30000 m 15 (7.6%) 1.05E-04
30000 p < radius o OGO M | LE (I% L11k-U%
|
Antenna RF System 5
Freguericy fomnge | Gllz
gand L{nighl + UHE Band | DSE - 1015 Oual pol'n Shared Frequency Range
Band 2+ Lhand | 095167 !
Rand 2 4 146 =340 Mual pal'n, SKA arcennas only
dandd * | 280-518 [
Gand 5a | 4.50-B.50 o
dandsh | 530 154 g
SandSc © | 150-26 b
Continuum Semsltivity |
SEFD [availahle anteraas, Stokes | Iy Equivalent AT, K]
Aand 1 (high] = LJHF Band JER a7
Gand 2 + L-braid 1.55 17E4
Bane 3 1.50 1102
ancd | 145 752
Gand Sa 1.38 1161 [Wlax. Sarmpled Bandwidth 21 2.5 GH2)
Band 5k | 137 SO8 |Wax, Sampled Bancwidth 3 1.5 GHz|
hir, drtertaile flis [rms) | A%, 0 | il seiis
Band 1 {high] + UHF Band | HE Averape over BF bands
Gand 2 + L-oand | 421 7
Haned | AR "
Bans 4| 531 o
Band Ga 4.3 L:
Dand Sk 3.4 2
Signal Processing System
Correlatar

Tl Bendwidh Velo: Ly Rezululion

Est‘san"\P'se!:I B |

Band L{nighl + UHF Band | b Mon-foorm, all avaliable fraquency charnels
Band 2+ L-band | ) 1!
fle. Frequoney Besalution | .21 kHz [3.440-2-1 h S (0, &)kl i Tearn mode
Stardard Freguency Resslutian | 13.94 kHz 2R 200960 F LE3RL
Comples Carrelatiors [ ®1wie [1972/2) baselines k4 pal'n prad's x 65536 chans




MID Prototype

Precise Dynamic
Structures,

Two structure prototype
available to test
manufacturing, and basic
mechatronic performance.
Used to test surface
accuracy (photogrammetry)
and pointing performance.
Test still happening.

Exploring the Universe with the world's largest radio telescope 24



SKA site:

Remote
« Radio Quiet

« Altitude:

~320m \ s,
~600k

m
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SKA1-LOW: Configuration

.

U 512 aperture array stations
Western Australia U Maximum baseline 65 km

Boolardy Station,

= Sl
"

i

"

SKA1-LOW

4

Google Earth

Exploring the Universe with the world's largest radio telescope The SKA1-Low Telescope 26



SKA1-LOW: Field Station

B _\“\:

v

A

€2 m

Exploring the Universe with the world's largest radio telescope

256 antennas

50mm x 50mm

4mm

o
i Mesh
o Circular area
. o -
o 38 m (effective station diameter) Ire gauge
o Ground plane Sheet size

2400mm x 3000mm

Yes, ) thought it over

‘quite thoroughly. 'It's 42,

The Hitchhiker's Guide to the Galaxy

The "Answer to the Ultimate Question of Life, the Universe, and

Everything"

calculated by an enormous supercomputer named Deep Thought over a

period of 7.5 million years

The SKA1-Low Telescope 27



SKA1-LOW: Field Station

A

-

€2 m

Exploring the Universe with the world's largest radio telescope

256 antennas

Circular area

38 m (effective station diameter)
Ground plane

256 antennas randomly distributed =

o 0O O O O

Spwwe Rundum

ac

o6 1 25 2 0 1

The SKA1-Low Telescope 28



SKA1-Low Architecture: Station Beamforming

Core & Central Area

H H H I"‘ v A A ki
Central Processing Facility o Do Final sttion
=L ) rate beam emerging
) - > " Dala = — :
256 antennas Central Progessing Streams . z gl = 5 fg s
Facility, MRO ' 8 = =l |8 b= : ®
W . Monitoring, : E‘ = % .E § % 2 o | B
oy & ¥ umn PN Control & Telescope 2 9 = % o | g = ® = Lt =
E“.*E_ = Calibration Manager - Xn :> 9 :> = :> S :> & $ % o :> g :> 'g $ f LFAA-DN
sy § H System > & g 8 5, & & =) £ % E
| |2 n S ° > g [E g E = 8
: : A a < g | 2 g 5 &
! = 7] = w
H | % Pulsar ;‘_ T T 0 3 A 2 i 7 v @ 'E
- N Array STy B ’ 4 @ g Z
256 antennas 3 Beam- i e > S : — §
= Timing, » = ) Group time samples H &
Y mp—— S former Transient 2 P 5 “ £ _g for one channel and @
LW o = = = ] 5 = align packets :
-3 ] Processor & ) = = = = < 2n p —
] 8 = ' o 5 e o 8] with other tiles artial station
g T =z 2 Y, o @ = 2 beam incomin
Z = e B g 2 S 2 g
256 antennas 2 = - B - 8 & Correct gain,
T T LELLL] - Channelizer 3 4 £ 5 El polarization in
) 3 Correlator g beam direction
2 £ g L

~

( Timing
Distribution

256 antennas

Outer Arms

Antenna Beam Station Beam Station Multi-Beams Sub-Stations Beams

Exploring the Universe with the world's largest radio telescope The SKA1-Low Telescope 29



SKA1-Low in a nutshell

Aperture Arrays

Lower Freguency 50 MHz Each antenna element covering full range
Upper Frequency 350 hMHz Dual pal'n

Number of anlennas per slation 256 Log-Periodic-Dipole anlennas

Station Fffective Diameter!? I8 m

Number of stations 512

Tatal physical aperture 5.8 % 10" m=

DensefSparse Transition ' 94 MHz

Array Configuration
Core [radius <500 m)

224 stations

Saa Figure C-1

Inner fradius <1700 m)

278 slations

w

Low-Freciisncy Aperiure ATry Statleng

Oata Tranzport

|
U anne'ﬂ': aiion

f T’-""“F“"'t RF Gahy Digitis=tian & Station
Etation Alnr,' El"'m“""-’a Heamforming
Ankanna ARy | ge @ amoiar “F'm' Amplilcatien Filterbanks,
Design A & Fitating cE F: Boaswiormer &
l:lpw |
i  ime & [ Atn Carelior
| Genomgtion | — — —
Reman Frooesaing Taciboy IRPF)
Geniral Frocessng Saziig |GFF; | |
7 e s | e 3 Ak oo S - - e e b

Fibre Calic

Digial Data
Links

| Channelixztian

g Sy

Spiral Arms 234 stations -
Station Beamn Forming
Number of beams? 1-334 Fach with dual polarisation.
Max. bandwidih per beam 300 MHz Each polarization.
Max. ho, of antennas per beam 256
Signal Processing System
Max. ne, frequency channels 55296
itandard Frequency Resolution 5.4 kHz 300 MHz/55296 = 5.4 kHz
IMax. Frequency Resolution 226 Hz Zoom mode
Complex Carrelations# 2.9 ¥ 104 1512-513/2] baselines x (1) beams x 4 pol'n prod's x 55236 chans
Integration Time DAs Reduceable to 0.3 s for a limited number of sub-stations
Array Beam Former
Full beamformer 512 stations
Within 20-km Array Diameler 404 slalions
Pulsar Search 500 Independently steerable; 2 pal'n
Pulzar Timing 16 ®
VLBl 4 4
| Max. bandwidth per beam 300 MHz 300 MHe; 2 pol'n
Pulsar Search 118 MHz Per beam; 2 pol'n
. Pulsar Timing 300 i
VLB 300 L

Exploring the Universe with the world's largest radio telescope

[ , T
Afitenna . !hg!namn —+ &smon |, Transient
Siation Army | | Beamfeemiing _| 1, CAPUR
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LOW prototype

Commissioning of a prototype station is
still on going. We plan to install a
second one and do interferometry
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....and the SW?
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Where are we with the construction preparation?

= F -w"ﬂfﬁ E’
. -l: % -, | e
SKA PHASE 1 SKA PHASE 1 SKA OBSERVATORY
EXECUTIVE CONSTRUCTION ESTABLISHMENT
SUMMARY PROPOSAL AND DELIVERY PLAN
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Q1 2019: Treaty signed

* Q4 2019 — Q1 2020: Major Reviews

Q4 2020: SKA Observatory exists
* Q2 2021: Construction activity begins
Q4 2024/5: Science Commissioning starts

« 2027/8: SKA1 construction complete; start of full operations

e

www.skatelescope.or Sguare Kilometre Array @5KA telescope [E] /SKA telescope S5KA Organisation  [E) YouTube The Square Kilometre Array
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Key project milestones

SKA-Low SKA-Mid

Start of construction (T0) !5;{}";;[? ISJQJ2L|1 LY
Earlieat start of major cantracts (CO} P\lél{éig‘j‘.ﬂ Agggls x

Array .ﬁssamhly 0.5 finish (AAD.5)

= i FEBRUARY MARCH
SKA-Low = b-station array 2024 2024
SKA-Mid = 4-dish array

The plan is staged in this way in order to have

Array Assembly 1 finish (AAT)

SKA-Low = 18-station array FEBRUARY FESRUARY the possibility to test the array in different
SKA-Mid = B-dish array | Configuration.

D ::::';_::ﬂ Fepuesy oecoer AAOQ.5 is the time where also the industrial
SKA-Mid = &4-dish acray, baselines mestly <20km 202 2o process is tested and qualified.

Array Assembly 2 finish (AA3)

SKA-Low = 256-station array, including long baselines JA;‘UUZJ;HT AL leg‘zMﬁEER

SKA-Mid = 133-dish array, including long baselines

Array Assembly 4 finich (AA4)

NOVEMEBER JUME
SKA-Low = full Low array 2027 E 202'.!
SKA-Mid = full Mid array, including Mearl AT dishes

Operations Readiness Review [ORR) JA;:IBUZ":R? DE%EP;TEER
End of construction igzl': ;glz';
www.skatelescope.org K Square Kilometre Array [ @SKA telescope [E) /SKA telescope [} SKA Organisation [ YouTube The Square Kilomatra Array 35



Is that all? S

End of
T0 Construction

—>

Commissioning
» All activities necessary to arrive at a working end-to-end system that can be used to perform system

verification. These include: sy
+ setting-to-work

* Integratlon teStlng SCIENCE COMMISSIONING AND VERIFICATION PLAN
+ system testing
» execution and analysis of test science observations, with the aim of debugging the system.

Science Commissioning
The subset of commissioning which requires specification, execution and analysis of astronomical
observations. This is separated out, since it will be primarily performed by a different group from that
responsible for engineering commissioning and is a principal concern of this document.

Science Verification
All activities that are executed to verify the Telescope system against its Level-0 Requirements, i.e. to
ensure that the Telescope system meets the needs of the science and operational users.

36
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SKA Construction

d sites (AUS, RSA, UK-HQ): 2 telescopes (LOW, MID), one Observatory (SKAD)
Construction: 2021-2028

SKAI-Low: SKAI-Mid:
012 x 2ab low-freq dipoles [97 [am dishes
a0 - 320 MHz 3a0 MHz - 15.3+ GHz
Bo km total extent [a0 km total extent

Murchison, Western Australia Karoo, South Africa

L=

www.skatelescope.org K Square Kilometre Array [ @SKA telescope [E) /SKA telescope [} SKA Organisation [ YouTube The Square Kilomatra Array 37
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Where are we now and what are we doing? S<2

Touch-point Jan Feb ‘21 Mar ‘21 Apr May ‘21 Jun ‘21 Jul 21 Aug '21 Sep ‘21 Oct ‘21 Full year 2022 Full year
2023

21 21

Mid Infra 5;

Mid Infra 5;

KEY Mid Infra 5;

Ben = red

André = gold
Maurizio = brown
Du Bruyn = black
Mark = blue
David = green
Peter = orange
Jacque = pink
Jill = purple
Adriaan = yellow

Unassigned = grey Low PPA




&

Staffing of the Observatory?

SKA Observatory
Number of Staff

i

258
400
-

300

750

0

150

100

5a

. = "M | I I I I I I |

7 2048 M0 R0 AT O0TD P02 2034 WIS 2006 HF7 200R 3079 1830

FE03 00 2005 3006 2007 -30GE 2002 1010 2011 2017 2045 2014 2035 2016
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The SKA Observatory Development Plan

 Enhance SKA Science Output

— Adapt to changes in scientific landscape and
priorities
— Enable new science (e.g. a new receiver band)

— Improve science output (e.g. more reliable
power system; increased RF bandwidth)

— Reduce operations costs
— Restore lost capabillity

A Development Programme is essential to the health of any Observatory

Exploring the Universe with the world's largest radio telescope 41
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SKAO Observatory Development Program

New Technologies, new commercial opportunities, new discoveries...feedback from SKA Studies and Projects

. Technology
Technology Roadmap input to development plan Roadmap
‘ Project Time
oDP
v1 vp % v4 Y5 Y6 % % Y9 Y10 v13 De"e")?apnmem
Draft SKA ODP Version 1 Version 2 New version
Development Plan SKA ODP Development Plan SKA ODP Development Plan every 5 Years

il il

il

il

Science Roadmap input to ODP development plan

Science Roadmap

i

New scientific discoveries, new observatories, change of interest...feedback from SKA Studies and Projec

| Construction Project

Operation

Exploring the Universe with the world's largest radio telescope




SKA is people

www.skatelescope.org K Square Kilometre Array [ @SKA telescope [E) /SKA telescope [} SKA Organisation [ YouTube The Square Kilomatra Array 43



It's all about people

The SKAO Telescope Engineering Team in SKA

*Alachkar, Bassem
*Anthony, Rob
*Barriere, Kevin
*Caiazzo, Marco
*Chen, Songlin
*Cremonini, Andrea
*Gounden, Shagita
*Hayden, Daniel
*Hekman, Peter
*Hendre, Aniket
sLabate, Maria Grazia

*Pellegrini, Alice
*Roy,Jayashree
*Smith, Craig
*Stringhetti, Luca
*Tirone, Lucio
*Swart, Gerhard
Nkawu, Treasure
*Waterson, Mark

8 nationalities (Bassem counts for two!)
11 Languages (including American and English)
...... better than an Emirates Airlines flying crew!

*SKAO Domain Specialist (Signal Processi
*SKAO Junior System Engineer

*SKAO Power Engineer Junior

*SKAO Senior System Engineer

*SKAO MID Domain Specialist

*SKAO MID System Engineer

*SKAO Junior System Engineer

*SKAO LOW System Engineer .
*SKAO MID AlV Lead Engineer ~o T,
SKAO Domain Specialist (Time and Frequenc #
*SKAO LOW Telescope Engineer
*SKAO Domain Specialist (RF/Antenna)
*SKAO DSP Engineer

*SKAO Electrical engineer

*SKAO Project Engineer

*SKAO LOW AIlV Engineer

*SKAO MID Telescope Engineer
*SKAO Domain Specialist (EMC)
*SKAO LOW Domain Specialist

www.skatelescope.org [j Square Kilometre Array [ @SKA telescope [@ /SKA telescope [ SKA Organisation [ YouTube The Sguare Kilomatra Array 44




Conclusion

o

SKAO is now an International Organisation with the objective to lead the radioastronomy in the next
decades.

Again SKAO is on a brink of a pivotal moment. In one months we will get the green light for the
construction to start and first contracts will be placed.

The engineering work is still on going and based on the systems engineering our next challenge will be
secure and keep high quality in the delivery

Verification is getting more and more momentum now (more job adverts are out) and preparation is very
active.

www.skatelescope.org [j Square Kilometre Array [ @SKA telescope [@ /SKA telescope [ SKA Organisation [ YouTube The Sguare Kilomatra Array 45



Thank you very much for you attention...

Questions?

www.skatelescope.or Sguare Kilometre Array @5KA_telescope [E) /SKA_telescope S5KA Organisation  [E) YouTube The Square Kilometre Array
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ok (not super...just ok...but it works

anyway) People fi rst

e 2 Al
Tak y
o 2

HOW OLD DO YOU HAVE TO

ING ~
E..gzn.w uun\n

BE BEFORE YOU KNOW
WHAT'S GOINGON7

tis,



first.
Biases exist! 7~ -=—=femmmtifm— -4 ~=5graphical....
People first

—e——— ., [}

YEVERYONE
SEEKS
CONFIRMATION
\ BIAS
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S .o A5, y0U need to rép

the same message more than seven
times...People first.

=%

CALM

REPETITA
IUVANT
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WOULD YOU BELIEVE JUST
BEFORE DISTANCE LEARNING
ENDED FOR THE YEAR, I GOT

SCHOOL DETENTION?

FOR WHAT?

by Tim Jones

I WAS EATING DURING
CLASS! HOW STUPID IS
THAT? I MEAN I AM
AT HOME!

SO WHAT
HAPPENED?

I HAD TO GO
TO MY ROOM.,

LESSON
LEARNED.

£ FUEG by Tim Jores WWW SOURERAFESCOMIC SOM




