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Theoretical Physics is Much More than Equations

ASESMA
Is a long term program to build up African
Networks for Computational Materials Sciences,
Chemistry, Physics, and other fields

The core of ASESMA is the series of schools held
each two years
With ongoing activities between the schools to build

expertise and nurture collaborations
The ASESMA Community
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ASESMA

A 10-year program from 2010 to 2020
Endorsed by IUPAP (International Union of Pure and Applied Physics)
Supported by ICTP (International Centre for Theoretical Physics), .....

Schools each 2 years to foster
a collaborative network for research and higher education within Africa

A new larger vision for ASESMA - 2020-2030
Endorsed by IUPAP for a second decade
Based on accomplishments in the first 10 years

More emphasis on
Problems related to biology
Machine Learning

The key is the long term support of ICTP and IUPAP
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The ASESMA Approach

Computational Science
The core guiding principle is that computation makes it possible to do world-class research
with modest investment. Computation is important in every area of science and technology.

Choice of Topics

Electronic structure is an important field that is narrow enough to build up a network for
joint work and collaboration, yet broad enough to span the range from fundamental
physics to applications in materials science, chemistry, and many other fields.

An ASESMA school

Typically "~"1/2 participants new to the field, 1/2 retur@increase their knowledge,
collaborate, an . fr—

bl
Each school includes basic theory and methods and hands-on computing.

Each participant is involved in a project in an area of current research.
Story of ASESMA - Accra 2025



ASESMA Schools

279 participants from 29 African countries (2008 -2023)

ASESMA 2021 - Virtual ASESMA 2018 - Ethiopia
(Showing only Lecturers, Mentors)  Now Many Active Research Groups! s o

T I."Jr Jo JE 1 U = Sudan 2013, 2015, 2017

Tutorials at Khartoum Workshop
on Advanced Materials

Regional workshops
(Mini-ASESMAs)
Republic of Congo — 2017, 2021, 2023
Dem. Rep. of Congo - 2022
Cameroon 2018, 2019, 2022
Ethiopia — 2021

Kenya - 2021, 2022, 2023 H
Rwanda - 2019, 2023 ‘
South Africa — 2019, 2022
Tanzania - 2019

Sessions at African
Materials Science Society
Botswana - 2017
Tanzania - 2019

Senegal - 2022

Rwanda - 2024

2008 - Capetown - Workshop that
led to foundation of ASESMA




ASESMA Partcipants

279 participants from 29 African countries
(2008 -2023)

In many cases, a dot
represents several universities

These are capable students and young scientists!
Teachers/scientists/citizens!



Network of Active Research Groups

In large part due to ASESMA

Algeria - Annaba,.... Partial List

Cameroon — Yaounde, Dschang

Dem. Rep. Congo — Kinshasa, Bukavu

Rep. Congo — Brazzaville

Ethiopia — Addis Ababa, Adama, Assosa, . ..
Ghana — Accra, Kumasi

Kenya — Nairobi, Alupe, Eldoret, Kakamega, Njyro
Morocco - Casablanca, ...

Nigeria — Ibadan, Abuja (AUST), Akare, Abeokuta, . . .
Rwanda — Kigali (new institute - EAIFR)

South Africa — Many locations

Sudan — Khartoum

Tanzania — Dodoma
Tunisia - Tunis, ...
Other individuals and new groups growing
Working with colleagues is essential for an active researcher!
To keep up with current research one must be a part of local, regional and

global science communities




What is the Science? Why is it Important?

The properties of materials, solids, molecules are determined by
the quantum system of electrons.....

One of the grand challenges of Physics with intellectual depth
Walter Kohn

Nobel Prize \ In the 1960’s was a great advance
Density Functional Theory (DFT)

Which has made it posssible to calculate properties of materials
with astounding accuracy

The most references areas in physics (possibly all of science)

A revolution is how science is done in these fields

This is the main topic of the ASESMA schools
And is the theme that brings together scientists in physics,
chemistry, engineering.in the ASESMA community




How useful is it?

My own survey of Science Magazine

Main journal in the United States that covers all of science -
biology, chemistry, ecology, medicine, neuroscience, physics, ...

In every survey | have done in recent years
DFT was an integral part of at least ; the experimental papers
on atomic scale physics, chemistry and materials science

Example from a paper last week
on materials synthesis and characterization of a set of materials

Sentence is the text:

*“This experimental result was in good agreement with the findings

from the DFT calculations. ...

A revolution is how science is done in these fields
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Executive Committee

Nicola Seriani, Chair (International Centre for Theoretical Physics, Italy)
Omololu Akin-Ojo (East Africa Institute for Fundamental Research, Rwanda)
Garu Gebreyesus (University of Ghana, Ghana)

Sinead Griffin (Lawrence Berkeley National Laboratory, USA)

Richard M. Martin (University of lllinois and Stanford University, USA)
Shobhana Narasimhan (Jawaharlal Nehru Centre for Scientific Research, India)
Steve Ndengue (East Africa Institute for Fundamental Research, Rwanda)

Walter Kohn
(Nobel Prize 1998)
Invented DFT
Active advisor to
ASESMA

(Died 2016)

Tony Leggett
(Nobel Prize 2003)
(visitor in Kumasi

International Advisory Panel In 1980’s)

Richard M. Martin, Chair (U of lllinois and Stanford, USA)
Omololu Akin-Ojo (East African Inst. for Fund.Research, Rwanda)
George Amolo (The Technical University of Kenya)
Stefano Baroni (SISSA,Trieste, Italy)

Roberto Car (Princeton University, USA)

Mark Casida (Universite Grenoble-Alpes, France)
Richard Catlow (Royal Society, UK)

Nithaya Chetty (University of Pretoria, South Africa)
Michele Ceriotti (EPFL, Lausanne, Switzerland)
Claudia Drax| (Humboldt-Universitat Berlin, Germany)
Hugues Dreysse (Strasbourg, France)

Shiwu Gao (Beijing Comp Sci Res Ctr, China)

Eric Garfunkel (Rutgers University, USA)

Matteo Gatti (Ecole Polytechnique, France)

Garu Gebreyesus (University of Ghana, Ghana)
XinGao Gong (Fudan University, China)

Sinead Griffin (Lawrence Berkeley Lab, USA)

Jim Gubernatis (Los Alamos National Laboratory, USA)
Peter Haynes (Imperial College and TYC, UK)

Ali Hassanali (ICTP, ltaly)

Javier Junquera (University of Cantabria, Spain)

David Kribs (AIMDS and University of Guelph, Canada)

Alessandro Laio (SISSA, Italy)
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Tony Leggett (University of lllinois, USA)

Richard LeSar (lowa State University, USA)

Alessandro Laio (SISSA, ltaly)

Erik Luijten (Northwestern University, USA)

Ryo Maezono (Japan Adv. Inst. of Science and Technology)
Andrea Marini (Istituto di Struttura della Materia, Italy)
Nicola Marzari (EPFL Lausanne, Switzerland)

Walter Meyer (University of Pretoria, South Africa)

Bernard M'Passi-Mabiala (Brazzaville, Rep. of the Congo)
Shobhana Narasimhan (JNCSR, India)

Jeffrey Neaton (University of California, USA)
Chukwuemeka M | Okoye (University of Nigeria, Nigeria)
Lucia Reining (Ecole Polytechnique, France)

Angel Rubio, (Max Planck Inst and Flatiron Inst., Germany)
Sandro Scandolo (ICTP, Italy)

Happy Sithole (Ctr,for High Performance Comp, South Africa)
Wole Soboyejo (Worcester Poly Inst, USA, and AUST, Nigeria)
Nicola Spaldin (ETH Zurich, Switzerland)

Ahmadou Wague (Dakar Cheikh Anta Diop Univ., Senegal)
Renata Wentzcovitch (Columbia University, USA]

Hisham Widatallah (Sultan Qaboos Univ., Oman)

Paul Woafo (University of Yaounde, Cameroon)



A A Sponsors of ASESMA — partial list
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