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DERA

DEVELDPMENT IN AFRICA
WITH RADID ASTRONOMY

Nkululeko Qwabe
12 November 2024

il

Sl
%f% science & innovation . : ;
() Doparmert Celebrating 25 Years of Research, Innovation, Impact and Partnerships RF25

South Afri can Radi o
rrrrrrrrrrrr




The Global VLBI - Array

Brewster North Liberty Honcock Green Bonk Jodrell Lovell Jodrell Mk2 Combridge Onsala 25m and 20m Matsthowvi

fownun

DUIIPe) oquesem ioyBuoys

@ Europeaan VLB Network [EVM

& Very Long Bosehne Arrcy | VILoES

[ 5] ]
3]
E
3
<
o
8
ad
3
L=
=
5
£
O
:
'—
o
i
o
4
o
=
B
=
3
a
E

Arecibo Effelzberg Wettzall Torun Harfebeesthoek

Deparment Celebrating 25 Ye: . arch, Innovation, Impact and Partne S RF D
Science and Innovation sl Aassarci South African Radio
Rinss®  REPUBLIC OF SOUTH AFRICA Foundation | Astronomy Observatory




HartRAO Radio Telescopes

bes Wary | ooy Flmaybes ekt Tmtramulvy CVLR)
Sirugie Gy st
Towts wbenedd widr thearramtry LR L Y

N
%wﬁ science & innovation ) ) ) =A%,
~ Celebrating 25 Years of Research, Innovation, Impact and Partnerships RF2 il
Habonal Hesearch 2g¥rttglngfmn%]b22?\;gtory
Foundation

Department:
Science and Innovation
REPUBLIC OF SOUTH AFRICA




Chibueze, 2015
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SKA African Partner Countries (APCs)

* Ghana
* Kenya
e Zambia

* Namibia

* Mozambique
* Madagascar
* Botswana

e Mauritius
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African VLBI Network

* Develop human capital for the SKA era
 Skills and knowledge transfer (DARA, training)
* Regulations and institutional capacity
* Build, maintain and operate
* HPC Data Centers
* Instrument Collocation programme (GRAO is piloting)
* Two Antenna Interferometers

« COVID19
* Diversion of funds
* Short-term strategy changed to smaller steps
e Capacity building
* Long-term strategy remained unchanged — funding
uncertainty
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AVN and Global VLBI

Enhance the existing international VLBI network
Better uv sampling

Improve sensitivity

Improve image fidelity of VLBI observations

Resolution?
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AVN and Global VLBI

Dl

u science & innovation

«.w)) Depmrment Celebrating 25 Years of Research, Innovation, Impact and Partnerships RF 25 stﬁnikanﬁmo
é‘k »‘ﬁ REPUBLIC OF SOUTH AFRICA Habonal Hesearch Astronomy Observatory

¢



Systems Engineering Approach

Validation
User requirements User - Operational
definition spec Verification testing
System design & modeling System spec : System integration
: Verification & testing
Sub-system design Sub-system [ i Sub-system
& prototyping spec : Verification integration & testing
Component E Component L/eriﬁcation-driven
specification| & | Manufacture integration & BOGOm-uR
: testing integration
Risk-driven concurrent design §
v
—
Production
go/no-go
Time
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AVN Conversion Process

Ready for science

Conversion complete

Feasible to convert operations
AVN
Specifications
OEM BASNR Major mods | Antenna |
Structural Costing [ - (Safety / level S
Abastarvant .Cc;r:;:::;on Performance)| testing characterisation
Report '
As built Analyses — compliance
datapack to requirements
and ATP/R
Operation
and
Maintenance
logs

[
-

‘ +/- 4 years ‘

Ludick, 2019
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Holistic approach - people

Observatory Essential Skills

(hands-on 6 month training of 6
member team from partner
country in SA and thereafter

during conversion)

Short courses not leading

to degree / diploma
(eg Newton Fund, short courses
(soldering, CAD, FEKO etc.))

Tertiary qualification
(aimed at ensuring a robust
user / research community,
incl. scientists, engineers,
technicians, etc.)
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Artisans - trades
(formal training towards a
qualification as an
artisans and other
tradesmen etc.)

Loots 2016
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Ghana Radio Astronomy
Observatory (GRAO),
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Africa Radio Astronomy Programme (ARAP)

The Africa Radio Astronomy Programme Strategy was accepted in 2023 by the
eight SKA African Partner countries (APC’s)

ARAP encompases the VLBI programme (AVN) and other programmes (e.g.
DARA)

Africa Programme — portfolio managed by SARAO
* Implement, collaborate and coordinate efforts in APC’s relating to Radio

Astronomy
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The Africa Programme Strategy (3 Pillars)

HUMAN CAPITAL DEVELOPMENT RESEARCH AND TECHNOLOGY FUNDING, GOVERNANCE AND
INFRASTRUCTURE PARTNERSHIPS
* Training Partnerships: DARA
« Bursary Programmes, * VLBI Infrastructure Network * Policy and strategy development
Engineering and Technical (AVN) e  The Africa Colocation Programme
Skills Programmes * The VLBI Training Telescope * Partner development and innova-
« Internships and Graduate Network (SARAO and DARA) tion
Programmes * Big Data Africa Programmes * Access foreign development fund-
« Communications and Science (SARAO and DARA) ing
Engagement * Training Instruments (TART)
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Strategic Interventions and Milestones

* SARAO has provided the partner countries with over 160 bursaries to date and continues to provide this
opportunity, in addition to the 71 provided by DARA

* The VLBI Training Telescope project is intended to be implemented in partnership with the DARA program team,
to enable training in single dish and interferometry science, maintenance and operations

* The e-learning platform offers online teaching and training resources in radio astronomy and is hosted on the
SARAO website.

* TART training telescope in partnership with the DARA program team, to enable training

* April 2024 — Mauritius (Université des Mascareignes (UdM))
* August 2024 - Kenya (Technical University of Kenya (TUK))

* Collaboration with the implementation of a MeerKAT + dish in Botswana
* DARA and SARAO collaboration in site identification and testing towards the establishment of the SA African

Partner sites

* GRAO ongoing science operations with partners such as JIVE
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Thank You!
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ngwabe@sarao.ac.za
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