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African School series on 
“Electronic Structure Methods and Applications” 

– a biennial workshop series from 2010 to 2020 

  
Topics: Electronic structure methods, Molecular dynamics, density functional 

theory, associated algorithms, general introduction and current challenges 

in solid state theory and materials science.   

 

Plan: 

1. Workshops to be hosted every two years by successive African countries.  

2. Each workshop will be focused on a particular theme, e.g. materials for 

energy, optical properties, defects, surfaces, etc.  

3. 4 days with basic lectures + 10 days of hands-on computational work.  

4. The hosting institution will provide a networked computer laboratory  

5. Different computational packages, freeware is encouraged.  



African School series on 
“Electronic Structure Methods and Applications” 

– a biennial workshop series from 2010 to 2020 

  
International Advisory Panel 

 

Richard M. Martin – Chair (University of Illinois and Stanford University, USA) 

O.O. Adewoye (President, African Materials Research Society) 

Mebarek Alouani (IPCMS, Strasbourg, France) 

George Amolo Chepkoilel University College, Kenya) 

Peter Borcherds (Birmingham, UK) 

Roberto Car (Princeton University, USA) 

Richard Catlow (Royal Society, UK) 

XinGao Gong (Fudan University, Shanghai, China) 

Jim Gubernatis (Los Alamos National Laboratory, USA) 

Walter Kohn (Kavli Institute for Theoretical Physics, Santa Barbara, USA) 

Anthony Leggett (University of Illinois, USA) 

Yu Lu (Institute of Physics, Chinese Academy of Sciences, China) 

Nicola Marzari (EPFL Lausanne, Switzerland) 

Samuel Yeboah Mensah  (University of Cape Coast, Ghana) 

Bernard  M'Passi-Mabiala (Marien NGouabi University, Congo, Brazzaville) 

Shobhana Narasimhan (Jawaharlall Nehru Centre for Scientific Research, India) 

Chukwuemeka M I Okoye (University of Nigeria, Nsukka, Nigeria) 

David Pettifor (Oxford University, UK) 

Kennedy Reed (Lawrence Livermore National Laboratory, USA) 

Sandro Scandolo (International Centre for Theoretical Physics, Italy) 

Wole  Soboyejo (AUST, Abuja, Nigeria) 

Nicola Spaldin (ETH Zurich) 
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AFRICAN SCHOOL ON 

ELECTRONIC STRUCTURE 

METHODS AND APPLICATIONS 

(ASESMA-2012) 

 
Location: Chepkoilel University College, 

Eldoret, Kenya 

 

Dates: May 28 - June 8, 2012 

 

Directors: 

George Amolo and Nicholas Makau 

(Chepkoilel) 

Richard Martin (U. Illinois, USA) 

Nithaya Chetty (U. Pretoria, South Africa) 

Sandro Scandolo (ICTP) 

 

Special focus: 

Materials for energy applications 

 

Photovoltaics  

Catalysis 

Hydrogen storage 

… 

 



ASESMA 2012 

 

Moi University  

Eldoret,Kenya 

 

 May 29, 2012 
 



There were 36 participants from nine African countries: Cameroon, 

Congo, Ethiopia, Ghana, Kenya, Nigeria, South Africa, Tanzania and 

Zimbabwe 

 

Many of the students from South Africa were actually nationals from 

other African countries 

ASESMA 2012   -- The Students 



Lecturers: 

Thomas Bligaard (Stanford) 

Roberto Car (Princeton) 

Mark Casida (Grenoble)  

Ralph Gebauer (ICTP) 

Stefano de Gironcoli (SISSA) 

Paolo Giannozzi (Udine) 

Daniel Joubert (Wits) 

Lev Kantorovitch (King’s College) 

Ryo Maezono (Tokyo) 

Bernard M’Passi-Mabiala (Brazzaville) 

Shobhana Narasimhan (Bangalore) 

Annabella Selloni (Princeton) 

Renata Wentzcovich (Minnesota) 

 

Special guests / Invited speakers:  

Dr. Moses Rugutt, Deputy CEO, Kenya National Council for Science and 

Technology  

Dr. Happy Sithole, Director, Centre for High Performance Computing 

(CHPC) South Africa. 

ASESMA 2012   -- The Lecturers 



Ali Hassanali 

ETH Zürich  

(Switzerland) 

 

Alison Hatt    

LBNL  

(USA) 

 

Brice Malonda 

Brazzaville  

(Congo) 

Cecil Ouma 

U of Pretoria 

(South Africa) 

Abdulrafiu Raji 

ICTP 

(Italy) 

Steve Ndengue 

U of Douala 

(Rep. Cameroon) 

Kingsley Obodo 

U of Pretoria 

(South Africa) 

  

George Manyali 

U of Wits 

(South Africa) 

Sinéad Griffin 

ETH Zurich 

(Switzerland) 

 

  

ASESMA 

2012 

 

The 

Mentors 

 

Mentors - A critical link between lecturers and students  
Assisted students on a one to one basis, allowing each to progress at his own rate 

 



ASESMA 2012 

 

Highlights 
 

A number of projects were proposed 

after the 1st week of lectures, and the 

participants were grouped according to 

their project interests. The mentors 

assisted the participants with their 

projects. Each group made a 

presentation of their project work at the 

end of the School. 

  

During the first week, an exciting 2-

hour public lecture on Geophysics was 

given by Renata Wentzcovich (Univ 

Minnesota). The attendees included 

university staff and students, together 

with students from schools neighboring 

Chepkoilel University College. 

  



ASESMA 2012   - Sponsors 

 
* IUPAP C-13 and C-20: 7,000 Euro  

* IUPAP C-10: 6,000 Euro  

* ICTP: 20,000 Euro  

* Democritos / CNR: Travel expenses for three lecturers  

* The International Center for Materials Research (ICMR), Santa Barbara: 40,000 USD for US 

speakers/mentors 

* The National Institute for Theoretical Physics (NITheP) paid for the participation of students based in 

South Africa.  

* Division of Computational Physics of the American Physical Society: 4,000 USD 

* US Liaison for IUPAP: 6,000 USD 

* Materials Computation Centre at the University of Illinois at Urbana-Champaign: travel expenses for 

one lecturer 

* The German Academic Exchange Service (DAAD) provided support for its alumni attending the 

School. 

* The Chinese Supercomputing Research Centre (CSRC): 10,000 USD  

* The National Council for Science and Technology (NCST), Kenya, provided local support 



ASESMA 2012 

Financial Support 
 

SIGNIFICANT GRANT RECEIVED IN APRIL 2012  

 
From 

  

INTERNATIONAL COUNCIL FOR SCIENCE (ICSU) 

  
10K Euros of ICSU Grant used to support the school in Kenya 

 

20K Euros of the ICSU Grant to be used to help support follow-up actions 

 

Mini-Workshops 
 

 

 

     



Mini Workshop 

 

Khartoum University 

Khartoum, Sudan  

January 19–28, 2013 

 

Students from Sudan, South Sudan and 

Kenya 

 



Introduction to Basic Theory with emphasis on Practical Calculations.  

 

Topics: 

 Introduction to inter‐atomic potential methods 

 Point defects in solids using GULP 

 Introduction to molecular dynamics 

 Applications of GULP 

 Introduction to Density Functional Theory 

 Electronic structure calculations with Quantum ESPRESSO code 

 Simulations of metallic system 

 Simulations of magnetic system 

 Structural optimization 

 Surfaces 

Mini-Workshop at Khartoum University 

The workshop in Sudan included  

students from South Sudan who now  

will begin collaborating with Sudanese 

scientists. Noteworthy considering 

the recent history of that region. 



Mini Workshop 
Braazaville,Congo 

April, 2013 



ASESMA is on Facebook! 

 

There is also a Monthly Newsletter 



ASESMA 

A Biennial Workshop Series From 2010 to 2020 

 

 Potential Hosts for Future Schools 

 
Plans for ASESMA 2014 to be held in Brazzaville, Congo - 

 a Francophone country 

 

The African University of Science and Technology (AUST) in 

 Abuja, Nigeria will host in 2016  

 

  

   
  

Goal: Build a Critical Mass of Expertise and Capabilities 

 in Computational Materials Science in Africa 


