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What is a synchrotron? Southampton
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Scientific disciplines represented at synchrotron facilities: Southampton
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Example use case: Structural Bio Science

o Structural information helps to elucidate function, the
mechanisms of enzymes; inspires the design of new drugs.

o An African Synchrotron will enable Africa to take ownership in
developing cures for diseases of particular relevance.

o Synchrotrons are indispensable for imaging of viruses and bio-
molecules:

Development of COVID-19 vaccine [Jin 2020].

Development of 210 new drugs that depended on protein
structural information [Westbrook et al. 2019].

Development of drugs for treating HIV-AIDS,
[Wlodawer et al. 1998].

Development of new treatments for tuberculosis
[Blundell 2017a ].

Interplay between academia and industry [Blundell 2017b].
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http://dx.doi.org/10.1038/s41586-020-2223-y
https://www.ncbi.nlm.nih.gov/pubmed/30595456
https://www.ncbi.nlm.nih.gov/pubmed/9646869
https://www.ncbi.nlm.nih.gov/pubmed/27742535
https://www.ncbi.nlm.nih.gov/pubmed/28875019
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Where can we find synchrotron facilities? Southampton

Map Satellite

’A AN e

\_ Australi 1 £ ~ Canadian
ALsS«)'  Argonne synlé?r:)atr'ﬂﬂg HZB..... Y%= s

Zentrum Berlin Source

AADVANCED LIGHT SOURCE NATIONAL LABORATORY

i | , PAL,
diamond & @ MAX]\/ BrOOKHREN PAL @

Elettra Sincrotrone Trieste = — LNLS \ X POHAND ACCELERATOR LASDRAATCRY
HZDH : SOLARIS g! Ac I“,é | . /(O Photon Factory PAUL SCHERRER INSTITUT
HELMHOLTZ ZENTRLIM h’ :-:.irl 1] II:IIrIflu- qhnv j \\ SYNCHROTRON \ :—i nerc rch O nization KEK

DREGDEN ROSSEMNDORF NATIONAL ACCELERATOR LABORATORY AN
™ SESAME THAILAND

6 of 14




Projected growth in Africa:
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Figure 11. Estimated and projected percentage of population aged 25-64 years by 5DG region, 1990-2100,

according to the medium-variant projection

An increasing proportion of population in the working ages is presenting an opportunity
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More than half of global population growth by
2050 will happen in Africa.

Urgent need for human capacity building.
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Disease burden and mortality rate: SOthHJg}EnRSiTDYtO(F)n

Figure 21. Under-five mortality rate for the world, SDG regions and selected group of countries, 2019
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Access to electricity:

Electricity access

Share of the population with access to electricity.
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“Electricity is crucial for poverty
alleviation, economic growth and
improved living standards.”
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Societal Benefits:

o Autonomy in Tackling such as disease & water/food security:
e.g.: COVID-19, Malaria, TB, Aids, Ebola, ...

e.g.: Okra, Baobab, Fonio (Digitaria genus), ...

Decode COVID-19 enable vaccine development.

Accelerate research into super plants to address food crisis.

Science for Peace:
Encourages cooperation between all African countries through
common interests and goals.

Skills development through training:

Doctoral training centres, beamline operators, software
development, data processing, conferences, teacher training,
open day visits from public.

Return of the African Science Diaspora:
Reverse the brain drain with new opportunities for scientists,
engineers, ... Attract foreign involvement.
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Economic Benefits:

o Boost economic growth:
“For every £1 invested, £2.5 is generated”,

Prof Andrew Harrison, CEO Diamond Light Source.

o Engagement with industry:
e Access for existing SMEs.

e Growth of existing and
development new

SMEs / industries.
o Catalyst for Pan-African .« ——
pharma’ industry, it Sl

i
. . Legal
h Ig h te C h I n d u St ry’ etc LU Figure &-2: (left) Mumber of indusimal organisations using Oiamand wo the industrial proprietary access rowte. (right) Graphical

representation of the customer base wsing the industrial services at Diamanal Diamond Light Saurce industrial Liaisan Office,

o |Investment & Job creation:
Attract international investment.
Uptick in skilled working force.
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Scientific & Technological Benefits:
o Boost African Scientific Research:
e Uplift in research capacity; African Science Renaissance.

e Increased exposure to/collaboration with global research
community.

e Unique African research opportunities attracting international
collaboration: Energy opportunities, African Environment,

Cradle of Humankind, Cradle of Culture, Mineral beneficiation,

Agriculture.
o Further skills development in Synchrotron and related sciences.

o Wealth of publications and patents:

e Improve the international standing of African scientists. Uptick

in Accolades, e.g. Nobel prizes.

e Equitable Pan-African patent system crucial also for stable
economic growth and innovation.
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Case Study: SESAME Project: A force for good. Southampton
o SESAME Synchrotron facility: -

e Just like CERN, SESAME has was founded on the vision to E—
increase international cooperation between scientistsina | ’ S
conflict-affected region. |

 Vision first promoted by Nobel Prize winner Abdus Salam. _ g7, Rl T AT
o Phases of Development:

e |dentification Phase (1980s-1999): General promotion of
vision and search for support) , \,/

e Institutionalisation Phase (1999-2008): Inauguration of the ~ //\<=
Council of SESAME; UNESCO research status; Construction. sesame

e Maturity Phase (2008-2017): Commissioning;
First light (2009); Further investment;

o Ongoing activities (beyond beamtime):

The current Members of SESAME are
Cyprus, Egypt, Iran (Islamic Republic
of), Israel, Jordan, Pakistan, Palestine,

e Training in accelerator physics, and Turkey

beamlines, scientific applications, ...
Www.sesame.org.jo
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Purpose of Conceptual Design Report: Southampton

o Blueprint for a African Synchrotron facility. Criteria for site
selection.

o Enable Africa to speak with one voice on:

« What is needed; when it is needed; where it is needed and
why.

e The design(s) of a Pan-African synchrotron facility.

o Science Case to outline:
Scientific, Socio-Economic, Educational and Political Benefits.

o Receive input from African scientists of all relevant disciplines,
industry, African policy makers and International scientists.

o Enable constructive dialogue with its intended audience,
including:

» Policy makers, politicians, academics, engineers, technicians,
business persons, industrialists, financiers, strategic thinkers, all
possible stakeholders and stakeholder organisations
e The general public.
14 of 14 2021
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