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Abstract

We have established a biennial school in Africa, on fundamental phgsit#s appli-
cations (ASP). We find that fundamental physics provides excellent atiotivfor students
of science. The aim of the school is to build capacity to harvest, interpretexoloit the
results of current and future physics experiments and to increaseipnafy in related
applications. The school is based on a close interplay between theorexigatimental,
and applied physics. The participating students are selected from alAdniea. The
school also offers a workshop to train high school teachers, anawhtte motivate high
school pupils and a physics conference to support a broader patitcipf African re-
search faculties. The duration of the school allows for networking-dotiems among the
participants. Support for the school comes from institutes in Africa, Eir&/SA and
Asia. The first school took place in Stellenbosch, South Africa on Auty®l 2010, the
second edition in Kumasi, Ghana on July 15-August 8 2012, the third editirakar
Senegal on August 3—23 2014, the fourth biennial school at theelsify of Rwanda on
August 1-19 2016, and the fifth edition in Namibia on June 24—July 14 20h8.next
edition of the school is planned in 2020 in Morocco. In this proposal, waudssstrategies
to make the school sustainable and call for support from the internationahunity. We
consider access and participation in fundamental science to be an impit&nt hrough
this work, it is hoped that the community of scientists who are at the forefifatience is
enhanced and diversified thus fulfilling the mission of international rebesard education
institutes.
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1 Introduction

Schools of fundamental physics and applications (ASP) foake in Stellenbosch, South
Africa, on August 1-21, 2010 [1, 2] (ASP2010), in Kumasi, Ghaon July 15-August 8,
2012 [3, 4] (ASP2012), in Dakar, Senegal on 3-23 August 2G]14ASP2014), in Kigali,
Rwanda on August 1-19 2016 [6] (ASP2016) and Windhoek Nanohidune 24-July 14
2018 [7].

The basic objective is to help improve the quality of highdu@ation in Africa and to
help increase the number of African students acquiring érigdducation. This is achieved
through an outreach effort, an increased awareness of tteat@d of high quality training
offered by large scale experiments in context of variousrgdic disciplines, and a system of
networking on the international scale. There is a strorgnatient between the mission and the
vision of African governments and policy makers on educesind capacity building and their
programs with the goals of the ASP. The ASP is committed tludeAfrican governments in
the planning, in order to take advantage of aspects suchnssldating agreements and their
goals, building on synergy with other programs, improvihg sustainability and impact of
capacity development and improving the measurement aitliysof the impact. By working
with African governments and policy makers on educationPA8eks to promote a culture of
science that creates an attractive environment for Afrstaident alumni, thus encouraging
their retention within Africa. ASP promotes sustainableestfic development in Africa by
building a network between African and international reskers for increased collaborative
research and shared expertise.

The schools are based on a close interplay between thedretixperimental, applied
physics, and Grid computing. They cover a wide range of ®pjarticle physics, particle
detectors, astro-particle physics and cosmology, comguéccelerator technologies, medical
physics, condensed matter, light sources and their apiplitsa The participating students are
selected from all over Africa and beyond. The selection ofuee topics is in theoretical, ex-
perimental, and applied physics. Scientists from Africardpe, Asia and the USA are invited
to prepare and deliver lectures according to the propogadsttaking into account the diverse
levels of the students. The duration of the school allows&iworking—interactions among
students and between students and lecturers. The schedigraled by institutes in Africa,
Asia, Europe and the USA.

By all accounts, ASP2010-18 were very successful schoolarabe& seen from the final
reports and the numerous press releases [1-7]. The sudthsessohool is due to the financial
support from institutes in the USA, Europe, Asia and Afriead to the dedication of the
organizing committee, to the lecturers, and the studertnselves. Many students in Africa
face challenges in terms of the logistical support, theityuaf education and the opportunity
for higher education abroad. It is often the case in Africat #wven the best students do not
have the needed support to succeed or to acquire the negcekilsrto be competitive at an
international level. It is particularly important for theganizing committee to help resolve
some of the challenges theser students face. It is not toestigigat this particular school



has solved all the issues. However, it is hoped that thisdcherves at least two purposes:
the organization of the school creates understanding ofrizwey challenges and provides a
template for solving them, and secondly it provides oppotyufor networking, which in turn
will help prepare the students to find practical answers toynissues that they face.

Looking at the long term objectives (to help improve higheiirting and education in
Africa) that motivated the organization of ASP2010-18, shiecess of the school is encour-
aging and allows us to review the ASP goals and consider mesrha to make it sustainable.
To build up on the success of ASP2010-18, the organizing dtiserproposes to establish a
longer partnership with African governments and policy Brakon capacity development for
the component of funding, and to develop the project goalstia key performance indexes
further. These developments are timely given the progressenby the ASP series and the
synergy that can be established with the African policy maka education.

ASP2010-18 are positive steps towards the broader obgecfiASP and encouraged the
organization of the sixth edition of ASP, ASP2020. In so dowve hope to help increase the
global presence of African students and scientists.

1.1 Topics

These topics will form the backbone of the school: 1) thecaétphysics, 2) experimental

physics, 3) applied physics, and 4) high performance Gridmding. In addition to lecture

courses, each topic will include hands-on exercises on atinggrelated aspects, including the
Grid.

1.2 Venue and Scope

The school is biennial and moves around Africa taking achgabf local support and consid-
ering a uniform exposure for Africa. The proposed duratibthe school is three weeks. The
next edition of the school will be in July 2020 in Marrakeshpidcco. The host country of the
school is selected two and a half years in advance througmaetitive bidding process that
takes into account aspects of safety of the participantsf@mdupport from the host country
government.

Our target is to have 85 selected students from various @irimountries, 70 high school
teachers from the host country for a one-week teachersrigaimorkshop, 1500 high school
pupils for a one-week outreach, and 60 participants at thieé édhference. Full bursaries will
be provided to the selected students.

2 Relevance to Scientific Development in Africa

International cooperation is a large common denominattmetulture of scientific activities.
However, in many scientific disciplines and especially iafield of Fundamental Physics, the



cooperation amongst African countries and Northern caesis not well developed. This is
especially the case for sub-Saharan Africa. We therefore teaextend the usual international
scientific ties especially to this geographical zone.

The objective of this project is to initiate and support aradt and research cooperation in
Fundamental Physics with countries in Africa. The aimmadto set a strictly one-way effort
to bring knowledge and experience to African colleaguessamdents, but rather to establish a
genuinely integrating scientific network between Africaldine rest of the world.

For this reason, the program we propose includes as an edssgect mentored group
sessions working on projects with discussions, so that paxtttipant may draw the maximum
individual benefit from the school.

3 Coordination of Activities

ASP activities will be coordinated by the International @mging Committee (I0C) in col-
laboration with a Local Organizing Committee (LOC) in the hostintry. The 10C will be
advised by an International Advisory Committee (IAC).

4  Financial Support

The main funding item on the school budget is the studentan@s covering the travel and
board of all the selected students. We typical receive 00€rdpplications from which we
select about 85 students.

Our typical budget is based on:

e 85 students supported for the full three weeks of the sctigblecturers supported for
6 days each, and 5 organizers supported for the full duratfaihe school (possibly
rotating between a larger pool of individual organizersypté\that the total of 25 required
lecturers is arrived at by assigning at least two organizeast as lecturers;

e 70 high school teachers from the host country for a one-wesking workshop. The
participating high school teachers will be identified by H&C in consultation with the
Ministry of Education of the host country;

e Up to 1500 high school pupils from the host country for a oreekvoutreach. The
participating high school and pupils will be selected bylt&EC in consultation with the
relevant host country authorities;

e invited speakers and African researchers attending theveed ASP conference.



4.1 Financial Support Needed

As shown in Table 1 in the Addendum, assuming 20 local stgl&0tlocal high school teach-
ers and 65 international students, the total budget for@fesits and 70 teachers is of the order
20315€EE in addition to the in-kind support from host country and tkeeenal support for most
of the lecturers and organizers. In addition to the in-kindmort, we request that 2008mf
the 20315& come from local sources as discussed in Section 4.3.

4.2 Potential Sources of Financial Support

The IOC is in the process of seeking support from the follgaimstitutes: ICTP, CERN, In-
ternational Union of Pure and Applied Physics (IUPAP), CeNational de la Recherche Sci-
entifigue CNRS-IN2P3 (France), and Paul Scherrer Institus, (Bwitzerland), National Re-
search Foundation (NRF, South Africa), Department of S@erad Technology (DST, South
Africa), iThemba LABS (South Africa), Brookhaven Nationaldaatory (BNL, USA), Jef-
ferson Lab (JLAb, USA), Jefferson Science Associate (JS®4\))American Physical Society
(APS, USA), National Science Foundation (NSF, USA), IstitMazionale di Fisica Nucleare
(INFN, Italy), European Physical Society (EPS), InstitQtdPhysics (I0P, UK), Shui-Chin Lee
Foundation For Basic Science (Taiwan), the Inter-UniveiSbuncil for East Africa (IUCEA,
Uganda).

Some of these institutes supported the school in 2010-2I1&y were particularly pleased
with the success of the previous editions of school [2, 7]esEhinstitutes will be approached
again for future editions of the school. Other potentialrses of support will be pursued.

4.3 Local Support from host country
Two types of support are expected from the host country of:ASP

¢ In-kind support. On the behalf of the host country, LOC, wogkiogether with the IOC
and the IAC, will identify the venue, not too far from a majoteémational airport for
easy commute of the international delegates. The usages ofetiue should be free of
charge to the school organizing committee.

e Financial support from the government of the host counthe TOC should seek support
from within the host country to cover the participation dftak local delegates.

5 ASP Conference

A one-week physics conference will be organized during A% objective is to attract ASP
student alumni and African and international researchesmight not otherwise be able to
attend ASP. It is expected that the conference will give tadigipants the opportunity to
network and establish new research collaborations witimtieenational physics community.



6 ASP Forum

A forum will be organized during ASP. Local and central gowaent officials from the host
country will be invited as well as the international deleggbresent. The objective is to discuss
the strategic planning of the host country government tde/aapacity building; to discuss the
South African model towards capacity building and how it migpform the host country model
and vice versa. It will constitute a platform for bilaterasclissions and agreements between
the host country and other African countries.

7 Outreach for Secondary Schools

During ASP, we will organize an outreach event to secondealnpals around the venue over
the course of one week in parallel with the school prograntferparticipating students. We
will visit one secondary school a day, and we will aim to acowdate up to four-hundred

pupils in each visit. The purpose of this outreach will be totiwate and encourage high
school students to develop and maintain interest in physicsapplications. The details of
the program during these visits will be worked out later, foutthe most part, will consist of

scientific demonstrations, physics experiments, questhohanswer session and discussions.

8 Workshop for High School Teachers

We also propose to organize a workshop for high school teactom all over the host country,
in parallel with the baseline ASP program. We will aim to attrof the order of seventy high
school teachers for a one-week workshop. The objectivei®inbrkshop will be:

e introduce new tools for enhancing their teaching skills;
e expose the teachers to advanced concepts and currentfstatertific research.

The program will consist of masterclasses, physics dematitets and experiments.

9 Participants

The patrticipating students are selected by a committeetefriational lecturers, paying at-
tention to geographical balance across Africa, gendembelastudents from least developed
countries and competence. The participating high schachiers are identified by the LOC in
consultation with the Ministry of Education of the host caynThe outreach event for the sec-
ondary schools is limited to high schools around the vendenalhnot require any significant
financial resources. Each participating high school wiintify 40-50 students to take part in
the program, and for a period of a week, up to 40 high schoaldeacovered. International



participants at the conference associated to the schddievéxpected to cover their own trav-
els. The budget described in Table 1 does not include cogdmagnternational lecturers. An

effort will be made to identify excellent lecturers that atdde to cover their own travels. All

the local and international logistics will be discussed agceed upon with the LOC and the
education branch of the host country government.

10 ASP Mentorship Program

After each edition of ASP, and between consecutive editibesce continually, the IOC man-
ages a mentoring and coaching program for ASP student aldirhis is done in collaboration
with the academic advisers of the students. The studentralare paired up with different
ASP lecturers who follow the academic progress of the stisceamd help as much as possible
in their academic development. This program allows the ABRrmzers to maintain contact
with the students after their participation in the schoohriy ASP alumni are currently benefit-
ing from this organized support structure that also alldvesOC to better answer the question:
“What happens to the students after their participation medition of ASP?”

The objective of the mentorship program is to aid mainly Phizlents after their partic-
ipation in ASP to reach their goal of completing their degneth assigned ASP lecturers as
mentors. The ASP mentors are not replacements or substititee students academics ad-
visers. Rather, ASP mentors work together with studentseawadadvisers for greater impact.
The ASP mentors are volunteer scientists who have lecturedeaof the previous editions of
ASP.

The students are selected for mentorship after satisfycahgrehensive application pro-
cess. Through the mentorship program, it is possible to:

e gauge the impact of ASP;

e support ASP student alumni;

¢ identify obstacles;

e study problem solving trends;

¢ help manage, direct and differentiate between the diftdygres of supports;
¢ identify additional research and education related chg#s in Africa.

The ASP mentorship program was formalized soon after AS€2@urrently, 22 ASP
alumni students—going back all the way to ASP2010, and 19 kStirers are involved in
the program as mentors. A new cycle of the mentorship progsanitiated soon after each
edition of ASP.

To improve the impact of the mentorship program, we proposeéntify five students
from each edition of ASP to spend up to three months at a USydean or Asian university
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or research institutes to work with an assigned mentor inld fieat supports the student’s
academic major.

11 Conclusions

We propose a school on fundamental physics and applicatieery two years in different
African countries. The aim of the school would be to buildaafy to harvest, interpret, and
exploit the results of current and future physics experitmand to increase proficiency in re-
lated applications in Africa. The host countries will beeséd through competitive bids that
address issues of safety of the participants and suppaonttfie local government. The school
will be opened to about 85 students from African countriéscted by a committee of interna-
tional lecturers, taking into account the need to promotelfumental physics and applications
in developing countries. The school will also include a vabrdp to train high school teach-
ers and an outreach for high school pupils from the host c@msntAn international conference
will also be added to the school activities to create a sifienetworking environment between
African participants and international delegates. Finalmentorship program running con-
tinuously even when there is no formal school will allow Afn students to stay connected to
lecturers from abroad and benefit from active mentorshippplement the efforts of academic
advisors.
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Addendum

In this appendix, we offer more details on the sixth editibASP in Morocco in 2020.

ASP2020 in Morocco

The next edition of the school, ASP2020, will take place inrfdkesh Morocco on July 5-
25, 2020. Table 1 contains the detail of the cost estimatehi@rstudents, including some
overhead for organization and coverage for up to a maximusiedturers. Assuming 20 local
Moroccan students, 70 Moroccan high school teachers andé&mational students from other
African countries, the total budget for 85 students and @8hers is of the order 2031&0n
addition to the in-kind support from Morocco and the extésugport for most of the lecturers
and organizers. In addition to the in-kind support, we ratjtieat 2000€ of the 20315&
come from local Moroccan sources.
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Costs in€ for students & high school teachers

Type of Cost One student-day 23 student-days Overhead
Catering 20 460
Lodging 20 440
Stationary 25
For international students
Airfare including visa 950
For local students not from Marrakesh
Transportation to/from Marrakesh 100
Organization Costs
Poster printing & distribution 1700
Education equipment 4250
Shipping 900
Five invited speakers or lecturers 8500
Local transportation 2500
Organization costs 17850
Organization costs per particpant 115
Total Cost per student or high school teacher
Local student in Marrakesh 1040
Local student not from Marrakesh 1140
International student 2090
High school teacher 500
Mentorship Program
Coverage for five students, see Section 10 10000
Total Costs
5 local students from Marrakesh 5200
15 local students not from Marrakesh 17100
65 international students 135850
70 high school teachers 35080
Mentorship program 10000
Total 203150

Table 1: Estimated expenses per participant attending B3R 2T he full bursary for an inter-
national student is estimated to be about 220Q15CE for a local student not from Marrakesh
and 1056 for a local student already in Marrakesh. All amounts ar€ irunless otherwise
specified. The bursaries include travel, accommodatioteriog and the overhead charges.
Transportation and accommodation for up to 5 lecturers evbelcovered. All other lecturers
and organizers will seek support from external sources.
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