Agenda for ATOMCAD Meeting

Toulouse, April 1st and 2nd, 2004

LAAS – CNRS

Thursday April 1st 

10h30 - 11h

Arrival of participants to LAAS-CNRS


11h – 11h40

Survey of the work progress at LAAS-CNRS

11h40 – 12h20
Survey of the work progress at SIGMAPLUS

12h20 – 13h

Survey of the work progress at CUT

13h


Lunch


14h – 14h40

Survey of the work progress at CEA-DAM

14h40 – 15h20

Survey of the work progress at CNM


15h20 – 15h40

Break
15h40 – 17h30
Discussion on the progress of different Actions and Tasks





A1 : Models and Tools Inventory





A2 : Training Program





A3 : External Dissemination of Tools





A4 : Progress Survey





T1 : Software Development





T2 : Software Interface development





T3 : Internal Dissemination and Multimedia supports





T4 : Usability demonstration


20h


Dinner in Town

Friday April 2nd

8h30


Coffee at LAAS-CNRS

9h – 10h30

Administrative and financial questions





Extension of the Network


11h – 11h30

Break

11h30 – 13h

New fields of investigation

Perspectives for future collaboration

General discussion and conclusions

13h


Lunch


14h


End of the meeting

Participants :
Jean-Paul Berhault (EU ATP officer), Nicolas COMBE (LPST), 

Mehdi Djafari Rouhani (LAAS), Ahmed Dkhissi (LAAS), 

Alain Estève (LAAS), Daniel Hill (SIGMAPLUS), 

Per Hylgaard (Chalmers Univ.), Léonard Jeloaica (LAAS), 

Georges Landa (LPST), Guillaume Mazaleyrat (LAAS), 

Emanuella Noel (LAAS), Philippe Paillet (CEA-DAM), 

Jose Rebollo (CNM), Nicolas Richard (CEA-DAM), Riccardo Rurali (CNM),


The main purpose of the meeting was to review the progress of the work within ATOMCAD network.

1) Scientific activities

Alain Estève (LAAS) : High –k materials deposition : HfO2, ZrO2, Al2O3


Gas phase reactions and the two phases of ALD process have been investigated by ab initio methods. According to energy diagrams, Al2O3 deposition is shown to be easier than HfO2 and ZrO2 deposition.

Guillaume Mazaleyrat (LAAS) : Kinetic Monte Carlo simulation of high –k materials deposition


A kinetic Monte Carlo code to simulate the deposition of high –k materials has been developed and is in course of validation. Special attention has been paid to the transition from the molecular covalent structure to the solid ionic structure.

Ahmed Dkhissi (LAAS) : Molecular grafting


Grafting of organic molecules on Sio2 surfaces has been investigated by ab initio methods. The two cases of Trihydrosilane and Trichlorosilane have been considered. It is observed that trichlorosilane is more stable than trihydrosilane. But large charge transfer is observed in the case of trihydrosilane. It is also shown that regular functionalised layers can only be obtained if self assembling occurs in the solution, prior to the deposition of the molecule on the surface.

Daniel Hill (SIGMAPLUS) : Set up of cooperative platform


The cooperative platform based on JAVA language is now operational. Plugs have been created for the OXCAD, MOXCAD, MCCI, DACAPO, SIESTA, VIBRATOM and SPARCC software packages. However, not all the input files are presently integrated in the platform. A demonstration was given for the operation of MOXCAD and SIESTA, including the input data needed to run the programs.


The technical issues are now :

· Logging to the remote machines,

· Multi-users applications

· Move to a new architecture.

A demonstration of the ATOMCAD Newsgroup on the Yahoo server, with its different possibilities, was also given.

Nicolas Richard (CEA-DAM) : Radiation effects in oxides


Oxidation of silicon and the effect of radiation on the oxide have been investigated by ab initio methods. The following cases of neutral and charged defects :

· Silicon and oxygen vacancies,

· Silicon and oxygen interstitials,

in amorphous silica have been examined. Formation energies and the geometric and electronic structures of defects have been calculated. The amorphization of silica has been obtained using classical Molecular Dynamics, followed by several quenching sequences. The sample contains 108 atoms and shows densities comparable to the experimental values. The charged states are shown to lead to puckered structures. When neutralising the defects, they will go back to the dimer position which is then the stable structure.


Concerning the oxidation, the case of two oxygen molecules on the surface is investigated by ab initio methods. The results agree well with experimental data obtained using Infra Red spectroscopy.

Per Hylgaard (Chalmers Univ.) : 1D electron systems


The recent developments concern mainly the properties of 1D electron systems on surfaces. This general topic has been applied to several practical cases :

· Hydrogen atoms on Si rich SiC surfaces,

· Copper wires on Cu(111) surfaces,

· Al2O3/TiC used in cutting tools.

The insulator/metallic behaviour of these systems has been of particular interest. For example, a metallic behaviour has been shown in the case of hydrogen on Si rich SiC surfaces, against chemical arguments. In fact, hydrogen adsorption leads to a change of band bending and a modification of the band gap. At the same time, the dangling bonds on the SiC surface disappear. The main conclusion is that the role of hydrogen is more complex than just passivating the Si rich SiC surfaces.

Riccardo Rurali (CNM) : STM imaging of molecules


Having left CNM, after his PhD, Riccardo Rurali is now a post doc at IRSAMC (Institut de Recherches sur les Systèmes Atomiques et Moleculaires Complexes) in Toulouse. His main work concerns the STM (Scanning Tunnelling Microscopy) imaging of molecules adsorbed on surfaces. The two cases of fullerenes on Si and Si nanowires are of particular interest to him.

2) Networking activities


The networking activities of ATOMCAD during the last period (Feb. 2003 – Jan. 2004) shows a very dynamic trend. A clear increase of the participation of Young Researchers to international conferences and to secondments within the network labs has been observed. Actually, a total of 21 presentations in the international conferences and 22 secondments have been reported during this period. The details of the above activities can be found in the last annual report.


A total of 10 Young Researchers have been recruited in the ATOMCAD network, for a total of 212 person months. This amount already exceeds the 208 person months in the original contract. In the request for a one year extension of the contract, a total of 267 Young Researchers person months was proposed. With a 6 months extension of the contract, it is likely that the total Young Researchers person months will lie around 240 person months.


Five Young Researchers have already left the network and five are still continuing. After leaving the network, post-doc Young Researchers are recruited in universities, and pre-doc students are either in post-doc positions or continuing their PhD. It is very likely that some Young Researchers still in the network will continue in their respective host institutions.


Regarding the organization of international conferences and summer schools, two events have already been organized :

· The symposium A of the E-MRS meeting “Atomic Scale Materials Design”, 18 – 21 June 2002 in Strasbourg,

· The Physics Spring School In Toulouse “PSSIT2003” : “Modeling and Simulation in Micro and Nano Technologies and Materials Engineering”, 7 - 11 April 2003, Toulouse.

Three forthcoming events are presently under preparation :

· The second Physics Spring School In Toulouse “PSSIT2004” : “Spectroscopy Simulation and Biological Applications” will be organized 17 – 21 May 2004 in Toulouse,

· Symposium H “Atomic Scale Materials Design : Modelling and Characterization” at the future E-MRS meeting in Strasbourg, May 24 – 28, 2004,

· Workshop on “SiC processes, oxidation, films and interfaces” to be arranged in November 2004 in Göteborg.
At the same time, two university courses at the graduate level have been provided during the past year :

· A course on Computational Materials Science at Chalmers University of Technology is already in place,

· A master course “MIM2P : Modélisation pour l’Ingénierie des Matériaux et Procédés en Physique” has been prepared and accepted by the university administration. This course will startwithin the new educational frame of the Université Paul Sabatier, in Sept. 2005. The existence of ATOMCAD network has been one of the most important factors for the justification of the needs in atomic scale modelling, especially in Nanotechnologies, and as a result, for acceptation of this formation.

The dissemination has been performed through the creation of a website, a newsgroup and, more importantly, the set up of the cooperative platform which is now in operation and which will b extended after the end of the network.


Finally, the usability demonstration has been performed through two actions :

· The Eurpean project “HIKE : High – k thin film materials deposition” where industrial partners Motorola and Infineon have been using the calculations and packages developed within ATOMCAD,

· The project with LETI for the use of oxidation software packages in technology developments.

3) Conclusion


The next ATOMCAD meeting will be held end of may, during the E-MRS conference in Strasbourg. The objective will be to prepare the final report, especially to relate the actual activity to the original work programme. At the same time, it will be important to express a clearly what is to be expected at the end of the network, how the joint work can be continued and to find the means of spreading the experience outside the network.


The final meeting will in July where all Young Researchers, still in the network and those who have left the network, are invited to present their experience in the network.

