Agenda for ATOMCAD Meeting

Toulouse, Sept. 25 and 26th, 2003

LAAS – CNRS

Thursday Sept. 25th

10h30 - 11h

Arrival of participants to LAAS-CNRS

11h – 13h

Discussion on the progress of different Actions and Tasks





A1 : Models and Tools Inventory





A2 : Training Program





T1 : Software Development





T2 : Software Interface development





T3 : Internal Dissemination and Multimedia supports





T4 : Usability demonstration




End of the Network

Perspectives for future collaboration


13h


Lunch


14h – 14h30

Monte Carlo approach in Biological applications





(N. COMBE – LPST)

14h30 – 15h30
Survey of the work progress at SIGMAPLUS




(Set up of the cooperative Platform, demonstration)


15h30 – 17h

Discussion on administrative and financial aspects





Overview of the past and future of the started actions

(Improvement of the platform facility, scientific thematics,

Application fields, ...)

End of the Network


20h


Dinner in Town

Friday Sept. 26th

8h30


Coffee at LAAS-CNRS

9h – 9h30

Survey of the work progress at CEA-DAM

9h30 – 10h

Survey of the work progress at CUT


10h – 10h30

Survey of the work progress at SIGMAPLUS

10h30 – 12h

Survey of the work progress at CNM


12h – 13h

Survey of the work progress at LAAS-CNRS


13h


Lunch


14h – 15h

New fields of investigation : Interface with Biological 

applications, .....


15h – 16h

General discussion and conclusions


16h


End of the meeting

Participants :
Jean-Paul Berhault (EU ATP officer), Mehdi Djafari Rouhani (LAAS/LPST), Ahmed Dkhissi (LAAS-CNRS), Alain Estève (LAAS),

Daniel Hill (SIGMAPLUS), Per Hylgaard (Chalmers Univ.),

Léonard Jeloaica (LAAS),Georges Landa (LPST), 

Anissa Ali Messaoud (LAAS-CNRS), Philippe Paillet (CEA-DAM), 

Jose Rebollo (CNM), Riccardo Rurali (CNM),

Elwira Wachowicz (Chalmers Univ.),


The main purpose of the meeting was progress in the networking activities within ATOMCAD and the means to fulfil the deliverables of the network.


The general feeling was that an extension of the contract would be necessary in order to achieve completely the initial goals of the ATOMCAD network, in particular the set up of the cooperative platform which is now operational in its first version but needs some improvements.

Networking Activities

1 – Andreas Larsson, post doc at NMRC, has left ATOMCAD in July 2003 for a position at Uppsala university.

2 – Jesper Kleis has joined ATOMCAD in Jan. 2003 as a pre-doc at CUT.

3 – Dominique Tournier has joined ATOMCAD in Aug. 2003 as a post doc at CNM.

4 – The Physics Spring School In Toulouse “PSSIT2003” : “Modeling and Simulation in Micro and Nano Technologies and materials Engineering” was organized in Toulouse, 7 to 11 April 2003. 35 Young and Senior Researchers participated to the meeting to exchange their views. The lectures given, at the school are available on the ATOMCAD website : http://www.laas.fr/ATOMCAD
5 – ATOMCAD network is organizing the Symposium H “Atomic Scale Materials Design : Modelling and Characterization” at the future E-MRS meeting in Strasbourg, May 24 – 28, 2004. The participation of ATOMCAD members to this conference is highly suited.

6 - ATOMCAD network is organizing the “Workshop on SiC processes, oxidation, films and interfaces” to be arranged in June 2004 in Bohuslaen.

7 – The second Physics Spring School In Toulouse “PSSIT2004” is going to be organized under the auspices of ATOMCAD. The school thematic will be : Spectroscopy Simulation and Biological applications. We intend to use ATOMCAD support to launch this school and to make a lasting event at an annual rate.

8 – It was decided to remind ATOMCAD Young Researchers to update their participation to training periods and to conferences, and their involvements in secondment activities inside the network. The information should be sent to the network coordinator who has to make out an exhaustive list available on the ATOMCAD website.

Joint Research Activities

1 - CNM and CUT have started a joint research activity on SiC properties. This joint activity has resulted from the exchange of Young Researchers between these institutions This joint research activity has allowed the calibration of DACAPO and SIESTA software packages against each other and their respective improvements. Joint publications are expected soon.

2 – LAAS and CEA have continued their collaboration on Si oxidation processes. The migration energies of oxygen atoms between different sites have been calculated using ab initio models and implemented in Monte Carlo simulations. On the other hand, different charge states of the oxygen vacancies have been examined and their structural properties determined. A joint paper will be presented at the MRS meeting in Boston, Dec. 2003.

3 – All ATOMCAD partners are requested to send an updated list of publications to be included in the ATOMCAD website.

Cooperative platform


A first version of the platform set up by Daniel HILL is now operational. The objective is to share atomic scale software between ATOMCAD partners and give access to external users. This first version has been tested on both OXCAD and MOXCAD software packages for which templates are available. This version can accept every programme.


The future goal is to create a multiple user access and to provide user support. Regular update of the platform is foreseen. The architecture of the platform has been designed after a thorough review of similar attempts : Phantoms, Isight, Phoenix Integration, Campos. The architecture includes an engine core, a translation layer and a networking file transfer. It uses a Graphical User Interface (GUI), the engine and the platform. A queuing system is still needed.

ATOMCAD Newsgroup


The ATOMCAD Newsgroup has been set up by Daniel HILL to act as a discussion forum between partners. The site allows individual and collective exchange of information between members. The most important events of the network can also be found on the site. The Newsgroup is a part of Yahoo newsgroups at the address :

http://groups.yahoo.com/group/atomcad
ATOMCAD participants are invited to register individually at this site.

Research Activities

1 - CEA


ab initio study of neutral and charged defects in SiO2. Super-cells of amorphous SiO2 containing 108 atoms are used. The amorphization is obtained by a Molecular Dynamics process where classical semi-empirical potentials are used. A statistical approach is then implemented by removing successively different oxygen atoms at different sites to create oxygen vacancies in different configurations. Results show that neutral and negatively charged vacancies have similar behaviour. They both lead to Si-Si dimer structure with a formation energy around 6 eV. The positively charged vacancy shows a different behaviour with a formation energy around 10 eV. The structure shows fourfold and fivefold silicon and the formation of rings.

2 - CNM

Research on SiC :

· B diffusion, C and Si vacancy diffusion,

· N and P co-doping,

· Oxygen adsorption on SiC surfaces,

· Comparison between SIESTA and DACAPO codes.

3 – Chalmers Univ.

· ZnO properties investigation : negative energy phonons in [110] direction,

· 3C-SiC(001) oxidation :

· Single O preferentially in the first and second bonds below the surface,

· Double O preferentially in the first layer and in a cluster form,

· Creation of 1D gas during H adsorption on SiC(001)

· Self organized 1D systems on low symmetry oxide surfaces due to excess charge flow towards the surface. The result is the formation of 1D cluster gas and 1D metallic states. The example is Al2O3 used in cutting tools such as TiN/Al2O3/TiC/WC

We have and are developing the fundamental codes and we have sought important code integration at the fundamental level within the so-called CamposASE environment. Note that ours is the kind of basic code development, for example, on accelerating the atomistic relaxation algorithms in the DFT code dacapo, but also that ours in principle is cross-code development where we are progressing by combining DFT and DFPT (PWSCF) codes (in Elwiras ZnO project) and directly integrating SIESTA and DACAPO (as used in our recent SiC oxidation study).

Also note that we are doing such cross-platform development at the fundamental (concept/feature level) to stimulate and ensure (future) compatibility. Such development and move to a common simulation concepts and framework is what permits the high-level code integration which we in the ATOMCAD project are pursuing, in parallel, at the higher, user-related interface level, namely our work and nice progress on the common platform as documented in our Toulouse meeting.

Finally, note about the participation by CUT, CNM, and others) in the low-develop cross-platform development work: this is one component where the declared ATOMCAD objective of tools integration have already proven highly successful. I argue this success as follows: the participation by ATOMCAD members and by many other in the low-level tools-integration work stimulates a drive for introducing common features *and* sharing expertise between previously disjunct development communities. For example, the communities ASAP, DACAPO and SIESTA, defined on the Campos homepage, are now sharing perspectives and objective in the CamposASE development environment --- and they are given the means by cross testing since python code can call them all.

4 - LAAS

· ab initio investigation of alternative high –k gate oxides (HfO2, ZrO2, Al2O3) deposition. The first and second half cycle reactions, including various stages of hydrolysis have been studied. The results show that Al2O3 deposition is thermodynamically more stable than HfO2 and ZrO2 which are very similar.

· Kinetic Monte Carlo investigation of the previous thin film deposition. A software package based on the temporal dynamics of atomistic events is in development. A particular objective is to reproduce defect creation in the films as a function of experimental conditions.

· Grafting of long organic chains on SiO2 surfaces. Single molecules are bonded parallel to the surface with a binding energy of 0.4-0.5 eV. Two organic molecules are shown to dimerize with an energy of ~ 0.3 eV. The dimer molecule is bonded perpendicular to the surface.

Extension of the Network

J.P. Berhault form Euresis represented the EU officer at this meeting. His presence was helpful for a clear expression of the request for the extension of the contract. His suggestion was to prepare rapidly a formal request pointing out the necessity of this extension in order to fulfil completely the deliverables and to improve the networking part of the programme with respect to the initial contract. The formal request should be signed by the authorized persons in each of the partner institutions.

Hello Mehdi

Here are the data about me. (Riccardo)

Secondments
Chalmers University, March 2003 to work on SiC oxidation.

Chalmers University, August 2003 to work on SiC oxidation.

Conferences

International Conference on Silicon Carbide and Related Materials (ICSCRM 2001). October 2001, Tsukuba (Japan).

Spring Meeting of the European Materials Research Society (E-MRS). June 2002, Strasbourg (France).

European Conference on Silicon Carbide and Related Materials (ECSCRM 2002). September 2002, Linköping (Sweden).

Fall Meeting of the European Materials Research Society (E-MRS). September 2003, Warsaw (Poland).

Other trips and training

Summer school in Computational Materials Science, organized by the Advanced Studies Institute of NATO June 2001, Lucca (Italy).

Course on Molecular dynamics of proteins and nucleic acids. Les Heures, Fundació Bosch i Gimpera  Universitat de Barcelona. April 2002, Barcelona.
