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ANNEX I

Publications
LAAS

1 - A. ESTEVE, M. DJAFARI ROUHANI, D. ESTEVE

Atomic Scale Kinetic Monte Carlo Modelling of the Thermal Oxidation of Silicon : Strand Model , 3rd Symposium on SiO2 and advanced dielectrics , June 19-21, 2000 , Aix-Marseille
2 - J. DALLA TORRE, G.H. GILMER, M. DJAFARI ROUHANI, F.H. BAUMANN, 

D.L. WINDT, G. LANDA, D. ESTEVE

Animation du dépôt de films minces métalliques et de l'héteroépitaxie des semiconducteurs à partir de simulations de Monte Carlo à l'échelle atomique , IGS 2001, Symposium sur les Interactions Gaz-Surface dans les procédés Chimiques en Phase Vapeur , Jan. 8–12, 2001 , Autrans , (invited paper)

3 - A. ESTEVE, Y. CHABAL,  K. RAGHAVACHARI, M. DJAFARI ROUHANI, 

M. WELDON, K. QUEENY,
Atomic scale mechanisms in water exposed Si(100) , PSCI 2001 , Conference on Physics and chemistry of Surfaces and Interfaces , Jan. 8–12, 2001, Orlando , USA , (invited paper)

4 - A. ESTEVE, Y. CHABAL,  K. RAGHAVACHARI, M. DJAFARI ROUHANI, 

M. WELDON, K. QUEENY,
Atomic scale mechanisms in water exposed Si(100) , PSCI 2001 , Conference on Physics and chemistry of Surfaces and Interfaces , Jan. 8–12, 2001, Orlando , USA , (invited paper)
5 - M. SAHLAOUI, A. AYADI, N. FAZOUAN, M. ADDOU, M. DJAFARI ROUHANI, 

D. ESTEVE

Simulation of the surface morphology and defects in heteroepitaxied thin films

Europ. Phys. J. AP 13 (2001) 171

6 - A. ESTEVE, Y. CHABAL,  K. RAGHAVACHARI, M. DJAFARI ROUHANI, 

M. WELDON, K. QUEENY,
A novel design model for atomic scale simulation of thermal oxidation of silicon

J. Appl. Phys.  90 (2001) 6000

7 - J. DALLA TORRE, G.H. GILMER, F.H. BAUMANN, P.L. O'SULLIVAN,

M. DJAFARI ROUHANI

Thin metallic films deposited by PVD: atomistic simulations and analytical model of island nucleation and coalescence, 2001 E-MRS spring meeting, Symp. C "Protective coatings and thin films", June 5-8, 2001, Strasbourg

8 - A. ESTEVE, M. DJAFARI ROUHANI

Multi-level approach for atomic scale simulation of silicon oxidation: from surface agglomeration to layer by layer growth mode, 2001 E-MRS spring meeting, Symp. A "Stress and strain in heteroepitaxy", June 5-8, 2001, Strasbourg,

9 - H. KASSEM, J. DALLA TORRE, M. DJAFARI ROUHANI, G. LANDA, D. ESTEVE

Simulation à l’échelle atomique de l’interdiffusion durant la croissance hétéroépitaxiale, Congrès Général de la Société Française de Physique, July 9–12, 2001, Strasbourg

10 - H. KASSEM, J. DALLA TORRE, M. DJAFARI ROUHANI, G. LANDA,

A. ROCHER, D. ESTEVE

Simulation à l’échelle atomique de la germination préférentielle d’ilôts au voisinage des défauts dans le substrat, Congrès Général de la Société Française de Physique July 9–12, 2001, Strasbourg

11 - A. ESTEVE, M. DJAFARI ROUHANI, Y. CHABAL, K. RAGHAVACHARI,

M. WELDON

Simulation à l’échelle atomique de l’oxydation du Si(100) par l’eau via une cinétique de Monte Carlo, Congrès Général de la Société Française de Physique, July 9–12, 2001, Strasbourg

12 - H. KASSEM, J. DALLA TORRE, M. DJAFARI ROUHANI, G. LANDA, J. GROENEN

Atomic scale simulation of vibrational properties of SiGe/Si islands, NIS01, 4th Int. Workshop on Modelling, Growth, Properties and Devices of Epitaxial Semiconductors on Novel Index Surfaces, Sept.16–20, 2001, Aspet, France

13 - H. KASSEM, M. DJAFARI ROUHANI, G. LANDA, J. GROENEN

Simulation à l’échelle atomique des ilôts Ge-Si/Si , JSI2002, Journées Surfaces et Interfaces, Jan. 30 – Feb.1st, 2002, Toulouse.

14 - A. ESTEVE, M. DJAFARI ROUHANI, D. ESTEVE, Y. CHABAL,

K. RAGHAVACHARI, M. WELDON, K. QUEENEY

Simulation Monte Carlo de l’oxydation thermique de surfaces de Si saturées en vapeur d’eau , JSI2002, Journées Surfaces et Interfaces, Jan. 30 – Feb.1st, 2002, Toulouse.

15 - M. DJAFARI ROUHANI

Some applications of the New generation of TCAD Tools to Micro and Nano-Technologies,

Institute for High Power Computing (IHPC), Singapore, March 21st, 2002,

Invited visitor seminar

16 - A. ESTEVE, M. DJAFARI ROUHANI, J. GREER, S. ELLIOTT, P. PAILLET,

J.L. LERAY

Atomic Scale Modelling of Nanotechnologies : Thin Film Gate Oxide Simulation, 

European Community/National Science Foundation Workshop on “NanoTechnology Tools and Instrumentation for Research and Manufacturing”, June 12-14, 2002, Grenoble

17 - M. DJAFARI ROUHANI, A. ESTEVE

Nano-scale Science for multi-scale materials and devices, Workshop on Micro-, Nano, Opto-electronics, June 14, 2002, Brussels

18 - H. KASSEM, M. DJAFARI ROUHANI, G. LANDA, J. GROENEN, J. DALLA TORRE

Atomic Scale Simulation of Vibrational properties of Si-Ge/Si Islands , 2002 E-MRS Meeting, Symp. A “Atomic Scale Materials Design”, June 18–21, 2002, Strasbourg.

19 - A. ESTEVE, M. DJAFARI ROUHANI, L. JELOAICA, D. ESTEVE

Ab initio investigation of basic mechanisms during HfO2 deposition on Si substrates ,

2002 E-MRS Meeting, Symp. A “Atomic Scale Materials Design”, June 18–21, 2002, Strasbourg.

20 - A. ESTEVE, J. DALLA TORRE, M. DJAFARI ROUHANI

Place de la technique de Monte Carlo dans la simulation multi-échelle des nanotechnologies : croissance hétéroépitaxiale et oxydation du silicium,

Atelier “Simulations moléculaires en synthèse ou traitement des matériaux par voie gazeuse”, July 8–12, 2002, Orléans, Editions de Physique.

21 - L. JELOAICA, A. ESTEVE, M. DJAFARI ROUHANI, D. ESTEVE

Ab initio investigation of basic mechanisms during High –k precursor molecules deposition on hydroxylated SiO2, IV symposium on SiO2 and Advanced Dielectrics, 16 – 19 sept., 2002, Trento, Italy.

22 - V. PAILLARD, N. BARRIQUAND, A. ZWICK, G. LANDA,

M. DJAFARI ROUHANI, P. ROCA I CABARROCAS

Vibrational properties of nanostructured hydrogenated silicon thin films produced by modulated PECVD, ICAMS19, 19th Int. Conf. On Amorphous and Microcrystalline Semiconductors, Aug. 27–31, 2001, Nice

J. Non Cryst. Solids  299 (2002) 280

23 - A. ESTEVE, M. DJAFARI ROUHANI

Linking Kinetic Monte Carlo, first principle calculations and infrared spectroscopy to depict the basic mechanisms of silicon oxidation, Symposium and Summer School on Nano and Giga Challenges in Microelectronics Research and Opportunities in Russia, 

10 – 13 sept. 2002, Moscou.

24 - M. DJAFARI ROUHANI, H. KASSEM, J. DALLA TORRE, G. LANDA, A. ROCHER, 

D. ESTEVE

3D island formation in GaSb/(001)GaAs, nucleation, defects and role of the substrate : atomistic simulations and experiments , 2001 E-MRS spring meeting , Symp. I "Self organization in semiconductors: fundamental and applications", June 5-8, 2001, Strasbourg

Mat. Sci. Eng.  B 88 (2002) 181

25 - M. DJAFARI ROUHANI, H. KASSEM, J. DALLA TORRE, G. LANDA, D. ESTEVE

Kinetic Monte Carlo simulation of interdiffusion during semiconductor heteroepitaxy, 

2001 E-MRS Spring Meeting, Symp. M "Stress and strain in heteroepitaxy", June 5-8, 2001, Strasbourg

Appl. Surf. Sci.  188 (2002) 24

26 - A. ESTEVE, M. DJAFARI ROUHANI

Charge transfer: a key Issue in silicon thermal oxidation growth,

Comput. Mat. Sci. 24 (2002) 241

27 - N. FAZOUAN, H. ATMANI, M. ADDOU, M. DJAFARI ROUHANI, D. ESTEVE

Efect of the As2 physisorbed molecules on the photoemission current during growth : simulation of GaAs and GaAlAs deposition

Mat. Sci. Eng.  B 120 (2003) 128

28 - A. ESTEVE, M. DJAFARI ROUHANI, L. JELOAICA, D. ESTEVE

DFT investigation of HfCl4 decomposition on hydroxylated SiO2 : First stage of HfO2 ALD

Comput. Mat. Sci.  27 (2003) 75

29 - L. JELOAICA, A. ESTEVE, M. DJAFARI ROUHANI, D. ESTEVE

Ab initio investigation of basic mechanisms during high –k precursor molecules deposition on hydroxylated SiO2

Presented in Symp A, Current trends in Nanoscience – from materials to application,

E-MRS, 10-13 June 2003, Strasbourg

30 - J. DALLA TORRE, G.H. GILMER, D.L. WINDT, R. KALYANARAMAN, 

F.H. BAUMANN, P.L. O'SULLIVAN, J. SAPJETA, M. DJAFARI ROUHANI

Microstructure of thin tantalum films sputtered onto inclined substrates : experiments and atomistic simulations

J. Appl. Phys.  94 (2003) 263
31 - L. JELOAICA, A. ESTEVE, M. DJAFARI ROUHANI, D. ESTEVE

Density-Functional-Theory study of HfCl4, ZrCl4, and Al(CH3)3 decomposition on hydoxylated SiO2 : initial stage of high –k atomic layer deposition

Appl. Phys. Lett.  94 (2003) 263

32 - G. MAZALEYRAT, L. JELOAICA, A. ESTEVE, N. FAZOUAN, M. Djafari Rouhani
Modélisation et simulation à l’échelle atomique de procédés technologiques de croissance par des techniques de Monte Carlo Cinétique, Journées Thématiques du GdR RELAX "Modélisation des couches épitaxiées", 5 et 6 novembre 2003, Toulouse

33 - A. ESTEVE, N. RICHARD, A. ALI MESSAOUD, M. DJAFARI ROUHANI
Multi-Scale Investigation of Molecular Oxygen Decomposition and Incorporation into Si(100)-(2x1) Surfaces

Symp. KK, Atomic Scale Materials Design – Modeling and Simulation, 

MRS, 1 – 5 Dec. 2003, Boston

34 - A. Esteve, L. Jeloaica, G. MAZALEYRAT, A. Dkhissi, M. Djafari Rouhani, A. ALI MESSAOUD, N. FAZOUAN
Atomic Scale Modeling of ZrO2 and HfO2 Atomic Layer Deposition: Linking Density Functional Theory and Kinetic Monte Carlo

MRS Symposium Proceedings , Vol. 786, Fundamentals of Novel Oxide/Semiconductor Interfaces, Ed. C.R. Albernathy, E.P. Gusev, D. Schlom, S. Stemmer , p. 35 , MRS , Pittsburg, USA , 2004.
35 - P. PUECH, H. HOYET, M.DJAFARI ROUHANI, M. ERARD, A. ESTEVE, 
G. LANDA
Evaluation of some docking procedure basics: from geometric to atomistic approach

CEACAM Workshop on Flexible Macromolecular Docking, April 28 – 30, 2004, Lyon

36 - A. ESTEVE, N. RICHARD, A. ALI MESSAOUD, M. DJAFARI ROUHANI, 
D. ESTEVE
Vers une compréhension accrue des phénomènes de dissociation de la molécule d’oxygène sur silicium et de l’incorporation des atomes d’oxygène dans les liaisons Si-Si

Journées Nationales du GDR Nanoélectronique, 9 – 12 mai 2004, Aussois, France

37 - A. EstEve, L. Jeloaica, G. MAZALEYRAT, M. Djafari Rouhani,

Y. CHABAL

De l’interaction molécule/surface à la croissance de couches d’oxydes à forte permittivité : simulation à l’échelle atomique du dépôt par couche atomique

Journées Nationales du GDR Nanoélectronique, 9 – 12 mai 2004, Aussois, France

38 - N. RICHARD, A. ESTEVE, M. DJAFARI ROUHANI
How molecular oxygen reacts on silicon

Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

39 - G. MAZALEYRAT, L. Jeloaica, A. EstEve, M. Djafari Rouhani
Kinetic Monte Carlo Modeling of High –k Atomic Layer Deposition

Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

40 - N. FAZOUAN, E. ATMANI, M. DJAFARI ROUHANI, A. ESTEVE

Monte Carlo growth and in situ characterization of AlxGa1-xAs heteroepitaxy,

Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

41 - A. Dkhissi, L. Jeloaica, A. EstEve, M. Djafari Rouhani, D. EstEve

Theoretical investigation on the grafting of chain organo-silanes on silica surfaces

Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

42 - L. Jeloaica, A. Dkhissi, G. MAZALEYRAT, A. EstEve, M. Djafari Rouhani,
Density Functional Theory of High –k Reaction mechanisms on SiO2/Si system
Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

43 - J. DALLA TORRE, G.H. GILMER, M. Djafari Rouhani
Vapor Deposition of thin metallic films: Atomistic Monte Carlo simulations

Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

(Invited paper)

44 - J. DALLA TORRE, G.H. GILMER, M. Djafari Rouhani
Imperfect wetting of deposited thin films: Monte Carlo simulations and nucleation model

Phys. Rev.  B 69 (2004) 195414

45 - G. MAZALEYRAT, L. Jeloaica, A. EstEve, M. EMAM, A. ALI MESSAOUD, 
M. Djafari Rouhani
From molecule-surface interaction to film growth: Multi-model strategy for atomic scale gate dielectrics technology,

ICCEES 2004: Int. Conference on Computational and Experimental Engineering and Sciences, 26 - 29 July 2004, Madera, Portugal

(Invited paper)

46 - A. Dkhissi, A. Estève, L. Jeloaica, D. Estève, M. Djafari Rouhani
Grafting of chains organo-silane on silica surface: A quantum chemical investigation
To be published in Chem. Phys. Let.
47 - A. Dkhissi, A. Esteve, L. Jeloaica, D. Esteve, M. Djafari Rouhani

Self-Assembled Monolayers and pre-Organization of Organosilanes Chemically Bonded onto Silica by Quantum Mechanical Calculations

(Submitted to J. Am. Chem. Soc.)

NMRC

1 - Laura Tong, Andreas Larsson, Michael Nolan, T. Cheng and Jim Greer

Accurate Calculations of Electronic Excitation Spectra with CI, Irish Atomistic Simulators Meeting, Queen’s University Belfast, Dec. 14-15 (2000)

2 - Michael Nolan, Andreas Larsson, Laura Tong, Martin Murtagh, Jim Greer

Photodissociation of Hydrogen Passivated Dopants in Gallium-Arsenide, Irish Atomistic Simulators Meeting, Queen’s University Belfast, Dec. 14-15, (2000)

3 - D. CREMER, A. WU, J. A. LARSSON, and E. KRAKA

Some thoughts about Bond Energies, Bond Lengths, and Force Constants, Journal of Molecular Modeling, 6 , 396 (2000)

4 - D. CHRISTEN, L.H. COUDERT, J.A. LARSSON, and D. CREMER

The Rotational-Torsional Spectrum of the g’Gg Conformer of Ethylene Glycol: Elucidation of an Unusual Tunneling Path, Journal of Molecular Spectroscopy 205, 185 (2001)

5 - J.A. Larsson, L. Tong, T. Cheng, M. Nolan and J.C. Greer 

A Basis Set Study for the Calculation of Atomic Excited States Using Monte Carlo Configuration Interaction, Journal of Chemical Physics, 114 pp. 15-22 (2001)

6 - L. Tong, J.A. Larsson, M. Nolan, M. Murtagh, J.C. Greer, M. Barbe, J. Chevallier, S.Silvestre, D.Loridant-Bernard, E. Constant, M. Constant, 
Photo-dissociation of Hydrogen Passivated Dopants in Gallium-Arsenide, EMRS Spring Meeting, Strasbourg, France (2001)
7 - M. Nolan, J. A. Larsson, J. C. Greer and J. M. Wessels
Ab-initio Studies of the Interaction Between a Molecular Wire and a Au13 Cluster, Trends in Nanotechnology, Segovia, Spain, September 3-7 (2001)

8 - J.A. Larsson and J.C. Greer

A First Principles Investigation of Endohedral Group V Elements X@C60 and Their Applications to Nanotechnology and Quantum Computing, 1st PHANTOMS Workshop, Grenoble, France, 20-21 September (2001)

9 - J.C. Greer

Computational Nanotechnology for Information and Communication Technologies, COST Nano-Science and –Technology Advisory Group (NanoSTAG), Leuven, Belgium, 

October 29 (2001)

10 - J.C. Greer

Repulsive Bonding: Nitrogen and Phosphorous Trapped in Buckminsterfullerene, Seminar Series, Department of Chemistry, Trinity College Dublin, Ireland, Nov. 15 (2001)

11 - J.C. Greer

Group V Atoms Trapped in Buckminsterfullerene, Seminar Series, Department of Chemistry, Maynooth University, Ireland, Jan. 18 (2002)
12 - L. Tong, J.A. Larsson, M. Nolan, M. Murtagh, J.C. Greer, M. Barbe,

J. Chevallier, S. Silvestre, D.Loridant-Bernard, E. Constant, and

F.M. Constant
Photo-Dissociation of Hydrogen Passivated Dopants in Gallium-Arsenide, Nuclear Instruments and Methods B 186 234-239 (2002)

13 - J.A. Larsson, J.C. Greer, W. Harneit, and A. Weidinger

Nitrogen and Phosphorus Trapped within Buckminsterfullerene, Journal of Chemical Physics 116 7849- 7854 (2002)
14 - J. A. Larsson, M. Nolan and J.C. Greer

Interactions of Thiol Molecules with Au13 Clusters, Journal of Physical Chemistry B, 106, 5931-5937, (2002)

15 - J.C. Greer

Design for Emerging Nanoelectronic Technologies, IDA & NMRC ICT Technology Forum “Future Perspectives in Photonics & Nanotechnology”, Cork, Ireland, May 2 (2002)

16 - J. A. Larsson and J.C. Greer

Comment on: Structural and Electronic Properties of Endohedral Phosphorus Fullerene P@C60: an Off-Centre Displacement of P Inside the Cage, Molecular Physics, 100, 3475 (2002)
17 - S. Melchor Ferrer, J. Dobado, J.A. Larsson and J.C. Greer

Interactions of Phosphorous with Curved Graphitic Surfaces, Journal of the American Chemical Society (2002), (accepted)

18 - M. Nolan, J.A. Larsson, and J.C. Greer

Band Structure Engineering of a Molecular Wire System Composed of Dimercaptoacetoamidobenzene, Its Derivatives, and Gold Clusters, Computational Materials Science (2002), (accepted)

CNM

1 - R.Rurali, E.Hernández, P.Godignon, P.Ordejón, and J. Rebollo

First principles studies of B diffusion in SiC, Proc. ISCRM2001, Tsukuba, Japan, Oct. 2001

2 - J. Camassel, S. Blanque, P. Godignon, N. Mestres , J. Pascual and P. Vicente 

Raman Investigation of Implantation damage induced by Nitrogen and Phosphorus Ions in 6H-SiC.   Journées Raman, Montpellier, France,  Dec. 2001.
3 - R.Rurali, E.Hernández, P.Godignon, P.Ordejón, and J. Rebollo

First principles studies of neutral vacancies diffusion in SiC, Computational Material Science, to be published

4 - J.L. Mozos, R.Rurali, G. Canto, E. Canadell, P.Ordejón and E.Hernández

Recent applications of simulation techniques in materials science and nanotechnology

to be published in this year volume of "Recent Research Developments in Applied Physics", Transworld Research Network

5 - R.Rurali, E.Hernández, P.Godignon, P.Ordejón, J. Rebollo

Theoretical evidence for B kick-out in SiC, Submitted to APL, 2002

6 - R. Rurali, E. Hernández, P. Godignon, J. Rebollo and P. Ordejón

Ab initio calculations of B diffusion in SiC,

Material Science Forum, vol.389-393, pt.1, p. 553-556 (2002). 

7 - R. Rurali, P. Godignon, J. Rebollo, P. Ordejón and E. Hernández

Theoretical evidence for the kick-out mechanism for B diffusion in SiC

Appl. Phys. Let.  vol. 81, no.16, p.2989-2991 (2002). 

8 - R. Rurali, E. Hernández, P. Godignon, J. Rebollo, and P. Ordejón

First principles studies of neutral vacancies diffusion in SiC

Computational Material Science, vol. 27/1-2, p.36-42 (2003).

9 - R. Rurali, P. Godignon, J. Rebollo, E. Hernández and P. Ordejón

First-principles study of n-type dopants and their clustering in SiC

Appl. Phys. Let.  vol. 82, no. 24, p. 4298-4300 (2003).

10 - R. Rurali, E. Hernández, P. Godignon, J. Rebollo and P. Ordejón

First principles studies of N and P dopant interactions in SiC: implications for co-doping

Material Science Forum, vol.433-436, pt.2, p.649-652, (2003).

11 - R. Rurali and E. Hernández

Trocadero: a multi-algorithm multi-model approach

Computational Material Science, 28, p.85-106 (2003).

12 - J. Camassel, S. Blanque, N. Mestres, P. Godignon, and J. Pascual

Comparative evaluation of implantation damage produced by N and P ions in 6H-SiC.

Phys. Stat. Solid . (c) 0, No. 3, 875–880 (2003) / DOI 10.1002/pssc.200306246
13 - S. Blanque, R. Pérez, M. Zielinski, J. Pernot, N. Mestres, J. Pascual, P. Godignon and J. Camassel 

Quantitative Evaluation of Implantation Damage and Damage Recovery after Room Temperature Ion-implantation of N+ and P+ ions in 6H-SiC.   Materials Science Forum Vols. 433-436 (2003) pp. 653-656
14 - R. Rurali, P. Godignon, J. Rebollo, P. Ordejón and E. Hernández

Self-passivation mechanisms in clusters of N dopants in SiC

Physica Status Solidi (c)  1, No.2, 274-277 (2004).

15 - Daniel J. Brink, Thibaut Maurice, Servane Blanque, H. Kunert, Jean Camassel, Jordi Pascual
Depth Profiling of High-Energy Hydrogen-Implanted 6H-SiC.

Applied Optics, Vol. 43 Issue 6 Page 1275 (February 2004)
16 - J. Camassel, H. Peyre, D.J. Brink, M. Zielinski, S. Blanqué, N. Mestres and P. Godignon 
Visible Light laser Irradiation: A tool for implantation damage reduction.  Materials Science Forum Vols. 457-460 (2004) pp. 941-944

17 - S. Blanqué, R.Pérez, P. Godignon, N. Mestres, E. Morvan, A. Kerlain, C. Dua, C. Brylinski, M. Zielinski and J. Camassel.
Room Temperature Implantation and Activation Kinetics of Nitrogen and Phosphorus in 4H-SiC Crystals.   Materials Science Forum Vols. 457-460 (2004) pp. 893-896

18 - J. L. Mozos, R. Rurali, G. Canto, E. Canadell, P. Ordejón and 
E. Hernández

Recent applications of simulation techniques in materials science and nanotechnology

in Recent Research Development in Applied Physics, Transworld Research Network, to be published.

19 - R. Rurali, P. Godignon, J. Rebollo and P. Ordejón and 
E. Hernández

First-principles studies of the diffusion of B impurities and vacancies in SiC

Physical Review B, to be published.

20 - S. Blanqué, R. Pérez, J. Lyonnet, P. Terziyska, S. Contreras, P. Godignon, N. Mestres, J.Pascual and J. Camassel 

Full wafer size investigation of N+ and P+ co-implanted layers in 4H-SiC.   Phys. Stat. Solid . (c) In press. – Exmatec 2004, Montpellier, France.
21 - P. Godignon, C. Jacquier, S. Blanque, J. Montserrat, G. Ferro, 
S. Contreras, M.Zielinski, Y. Monteil

Electrical characterisation of heavily Al doped 4H-SiC layer grown by Vapour-Liquid-Solid epitaxy in Al-Si melt.   Materials Science Forum. In press. – ECSCRM 2004, Bologna, Italy.
22 - S. Blanqué, J. Lyonnet, J. Camassel, R. Pérez, P. Terziyska, 
S. Contreras, P. Godignon, N. Mestres and J.Pascual 

Homogeneity of nitrogen and phosphorus co-implants in 4H-SiC: Full wafer scale investigation.   Materials Science Forum. In press. – ECSCRM 2004, Bologna, Italy.

SP

1 – D. HILL

Poster presentation of work at, "Conferencia de Dispositivos Electrónicos", Calella, Spain, March 2003

2 - D. HILL

Poster presentation of work in person at, Microtechnologies for the New Millennium, Las Canarias, Spain, May 2003

3 – D. HILL

Poster presentation of work in person at 13th IC on Microscopy of Semiconducting Materials, Cambridge, UK, May 2003

CUT

1 - P. Hyldgaard, B. I. Lundqvist,

Robust nanosized transistor effect in nanotube resonant-tunneling heterostructure,

Solid State Communications 116 (2000) 569.

2 - E. Hult, P. Hyldgaard, J. Rossmeisl, B. I. Lundqvist,

Theory for structure and bulk-modulus determination,

Physical Review B 68 (2001) 195414.

3 - P. Hyldgaard, Low-temperature control of nanoscale molecular dynamics,

Low Temperature Physics 27 (2001) 585.

4 - P. Hyldgaard, B. I. Lundqvist,

Transport in robust fullerene-tube heterostructure transistor,

E-MRS June 5-8, 2001 , Strasbourg,

Materials Science and Engineering C, 19 (2001) 445.

5 - B. I. Lundqvist, A. Bogicevic S. Dudiy, P. Hyldgaard, S. Ovesson,

C. Ruberto, E. Schröder, G. Wahnström,

Bridging between Micro- and Macroscales of Materials by Mesoscopic Models,

Invited Paper, E-MRS June 5-8, 2001, Strasbourg, 

Computaional Materials Science 24 (2002) 1

6 - B. I. Lundqvist, A. Bogicevic, K. Carling, S.V. Dudiy, S. Gao, J. Hartford,P. Hyldgaard, N. Jacobson, D. C. Langreth, N. Lorente, S. Ovesson,B. Razaznejad, C. Ruberto, H. Rydberg, E. Schröder, S.I.Simak, G. Wahnström,

Density-functional bridge between surfaces and interfaces,

Surface Science 493 (2001) 253.

7 - E. Ziambaras,

Theory of Structure and Transport in Carbids, Oxides and their interfaces,

Diploma Thesis, Chalmers/GU Appl. Phys. Report 2002-13.

8 - N. Jacobson, B. Tegner, E. Schröder, P. Hyldgaard, B. I. Lundqvist,

Hydrogen Dynamics in Magnesium and Graphite, 
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Surface-state mediated three-adsorbate interactions, 
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Hard numbers on soft matter,
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Van der Waals Density Functional of Layered Structures,
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Van der Waals Interactions of Parallel and Concentric Nanotubes,

Materials Science and Engineering C 23 (2003) 721.

19 - J. Repp, G. Meyer, K.-H. Rieder, P. Hyldgaard,

Site determination and thermally assisted tunneling in homogeneous nucleation,

Physical Review Letters 91 (2003) 206102.

20 - S. Fölsch, P. Hyldgaard, R. Koch, and K. H. Ploog,

Quantum Confinement in monatomic Cu chains on Cu(111)

Physical Review Letters 92 (2004) 056803.

21 - P. Hyldgaard and T. L. Einstein,

Surface-State Mediated 3-Adsorbate Interactions:
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Van der Waals Density Functional Theory with Applications
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26 – R. Rurali, E. Wachowicz, P. Ordejon, P. Godignon, J. Rebollo, and P. Hyldgaard,

First-Principle study of O adsorption at SiC surfaces,

Materials Science Forum 457 (2003) 1293.

27 – E. Schröder, R. Fasel, A. Kiejna,

O adsorption and incipient oxidation of the Mg(0001) surface,

Physical Review B 69 (2004) 115431.

28 - P. Hyldgaard,

Resonant thermal transport in semiconductor barrier structures,

Physical Review B 69 (2004) 193305.

29 – E. Schröder, R. Fasel, A. Kiejna,

Mg(0001) surface Oxidation: A two-Dimensional Oxide Phase,

Physical Review B 69 (2004) 193405.

30 - S. Fölsch, P. Hyldgaard, R. Koch, and K. H. Ploog,

Quantum wire behavior in a one-component metallic system:
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Physica E 24 (2004) 111.

31 - E. Ziambaras, P. Hyldgaard,

Thermal transport in SiC nanostructures,
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Initial stages of oxidation of the Si-rich 3C-SiC(001) surface.

Computational Materials Science, accepted.
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Hydrogen-induced metallization of the Si-rich 3C-SiC(001) surface.

To be published.

38 – E. Wachowicz, E. Schröder, P. Hyldgaard,

Theory of rocksalt ZnO at ambient conditions,

To be published.

39 – E Ziambaras, P. Hyldgaard,

Phonon transport in low-dimensional semiconductor structures,

To be published.

40 – J. Kleis, E. Schröder,

van der Waals interactions of parallel polymers: A DFT-based study.

To be published.

CEA

1 - A. ESTEVE, N. RICHARD, A. ALI MESSAOUD, M. DJAFARI ROUHANI
Multi-Scale Investigation of Molecular Oxygen Decomposition and Incorporation into Si(100)-(2x1) Surfaces

Symp. KK, Atomic Scale Materials Design – Modeling and Simulation, 

MRS, 1 – 5 Dec. 2003, Boston

2 - A. ESTEVE, N. RICHARD, A. ALI MESSAOUD, M. DJAFARI ROUHANI, 
D. ESTEVE
Vers une compréhension accrue des phénomènes de dissociation de la molécule d’oxygène sur silicium et de l’incorporation des atomes d’oxygène dans les liaisons Si-Si

Journées Nationales du GDR Nanoélectronique, 9 – 12 mai 2004, Aussois, France

3 - N. RICHARD, A. ESTEVE, M. DJAFARI ROUHANI
How molecular oxygen reacts on silicon

Symp. H, Atomic Scale Materials Design – Modeling and Characterization, 

E-MRS, 24 – 28 May 2004, Strasbourg

ANNEX II

Software Development and exploitation


The ten following software packages have been developed and /or exploited by the ATOMCAD partners.



1 - OXCAD

This package has been developed as a result of collaboration between LAAS, CEA and SP partners. It is based on a Kinetic Monte Carlo model and allows the simulation of the evolution of silicon (100) surface in an oxygen or water vapour atmosphere. Two versions of the software are presently available which reproduce respectively the first stages of dry and wet oxidation of silicon. The basic mechanisms and the related probabilities are adjusted according to experimental results and ab initio calculations.



2 - SPARCC

This package has been developed between LAAS and LPS in Toulouse. The software is intended to reproduce the homo and hetero epitaxial growth of semiconductors. The emphasis is put on the creation of interface defects due to lattice mismatches. Therefore, the model goes beyond the conventional "Solid On Solid" model and takes into account the strain and the stress in the substrate and in the deposited film. The simulation procedure is based on the Kinetic Monte Carlo technique attributing a time to each possible atomic event in the growing film. The package is now operational and almost ready for diffusion.



3 - VIBRATOM

This package has been developed at LPS in Toulouse. it deals with static and dynamic properties of large systems with structural and/or chemical disorder : amorphous, glasses, alloys, precipitates, ...The model is based on classical atomic interaction potentials and allows the determination of structural and vibrational characteristics of these systems, up to their 

optical properties. This package is presently provided with a user interface and is accessible via the web.



4 - ADEPT

This is a US package developed at Bell Labs. One PhD student has completed his research work between LAAS, LPS and Bell Labs where he has spent two years (1998 - 2000). During this period, he has participated to the development of this package, which is the property of Bell labs, but may be linked to other softwares. The conditions of its use have to be negotiated with Bell Labs. This package, based on a Kinetic Monte Carlo model, is intended to simulate the deposition of metallic barrier layers on semiconductors.



5 - Monte Carlo Configuration Interaction

This package has been developed at NMRC to perform quantum chemistry calculations. It is based on quantum ab initio methods using a cluster treatment. It is well adapted to the calculation of the excited states of clusters, and especially to their photo-assisted dissociation. The activation of simple and complex dopants in semiconductors has been investigated using this software. The package is presently operational.



6 - SIESTA

This package started to be coded at the Autonomous University of Madrid and at the University of Oviedo, and afterwards it has been further developed at the ICMAB-CSIC (Materials Institute) in Barcelona. In addition, CNM in Barcelona has used extensively this package. The model is based on ab initio Quantum Molecular Dynamics calculations. The package has been used to study the various defects in SiC. The conditions for its extensive use have to be negotiated with the authors since this software has not to be considered as developed within ATOMCAD network.



7 – DACAPO


This package is being developed as an open source project at the Physics Department of the Technical University of Denmark with many international partners and users (including the researchers at CUT). The code is an ab initio density functional theory code in a parallelized plane-wave and ultra-soft pseudopotential implementation. The code and package is optimized for surface-physics calculations and comes with a python interface for efficient control of the DACAPO (and SIESTA) DFT calculations and ab initio calculations of the molecular dynamics. The software package has been used to investigate catalysis, growth, diffusion and tunnelling of both adatoms and addimers, and nanostructures. The conditions for its extensive use by ATOMCAD members and others are straightforward as it is an Open Source project developed under the so-called General Public License (that only requires that the source code for improvement must always stay open and included in code distributions).



8 - TROCADERO

This package has been developed at the University of Valladolid. The model is based on a Tight Binding Molecular Dynamics which allows a simplified quantum mechanical description of the nature of bonds while reducing the computing time. A new module of the program for the calculation of the energy based on the Tersoff model has been developed at CNM. Molecular dynamics is carried out like usual, but in order to further simplify the treatment, the quantum mechanical description is replaced by Tersoff potential which is an empirical interatomic potential. The softwares have been used to investigate the diffusion of simple defects and dopants on their subsequent reactions to form extended defects. Both the original and the Tersoff module are presently under development.



9 - TRAPPOX

This package has been developed at CEA. It is based on a macroscopic model using the densities, the charge states and the electron capture cross sections of defects present in the gate oxides, to determine the electrical characteristics of the devices. The model uses the classical transport equations in semiconductors. The software is presently operational and in the process of transfer to industrial users. Its linking to atomistic models such as OXCAD, to calculate the empirical parameters, is in progress.



10 - DeFT


This package has been originally developed at Montreal University in Canada, but it is in free use on the web. It deals with ab initio DFT calculation of structural and electronic properties of materials. Within ATOMCAD network, CEA has undertaken the necessary modifications, updating and documentation of this package, in order to make user friendly software. Moreover, a parallel version of the package has now been developed at CEA.

ANNEX III

Models and Tools Inventory

A compilation of existing software tools relevant 

to Atomic Scale Simulation and

Technology Computer Aided Design

ATOMCAD

Contribution from NMRC

May, 2001

The following compilation of programs and program resources has been compiled without including the survey of existing software tools within the ATOMCAD network and have been found from web based searches. The list is not exhaustive, rather it is intended to give an overview of existing software tools available to researchers and to highlight those areas were well-developed programs are lacking.

The program categories considered are:

· Ab Initio Programs

· Semi-empirical Programs

· Classical Mechanics with Atomic Resolution; Molecular Mechanics, Molecular Dynamics.

· Rate Constants and Transition State Theory Programs

· Reaction Kinetics Programs

· Microelectronics Programs

Emphasis has been placed on quantum chemistry programs with relation to microelectronics design. A survey of commercial TCAD programs is also appended for reference.

Ab Initio Programs

ATOMCAD common platform, integrated program-control environment for atom-scale

and microscale materials simulations. Being developed as an ATOMCAD action.

CamposASE, Open Source Python enviroment for atomic-scale simulations

(controls ab initio DACAPO and SIESTA density functional calculations)

CamposASE2, Improved open Source Python enviroment for atomic-scale simulations

(adds control for external molecular dynamics plus interface with LMTO ab initio code

plus ASAP effective media/embedded atom calculators).

2D, a Numerical Hartree-Fock Program for Diatomic Molecules.

ACES II, Coupled Cluster and Many Body Perturbation Theory methods.

ADF,  the two main programs are ADF, for molecules, and BAND for periodic structures.

ALCHEMY-II, direct CI and MCSCF on small and medium sized molecules.

AllChem, LCGTO-DFT program based on the Kohn-Sham method.

AMPAC, RHF, UHF methods, and CI. Semiempirical MINDO/3, MNDO and AM1.

Argus, electronic structure code, used mostly for spectroscopic calculations.

ATMOL, calculation of SCF, MCSCF and CI wavefunctions and their properties.

ASW, semi-relativistic all-electron ab initio electronic structure calculations based on density functional theory. Both LDA and GGA can be used.

Molecular Simulation, Inc. programme suite.

CADPAC, a general ab initio package, including analytic force constants for ROHF and GRHF. 

DACAPO Car-Parinello MD-program. An open source parallel f90 plane-code/ultra-soft planewave code for ab initio density functional calculations of surfaces and materials.

CASTEP, electronic and/or geometric relaxation of ground state for metals, insulators, or semiconductors.

C2·CASTEP, solid state QM code (Car-Parrinello like). 

CETEP, similar to CASTEP but designed to run on massively parallel supercomputers.

COLUMBUS, high-level ab initio molecular electronic structure calculations.

CRYSTAL, periodic ab initio HF and DFT utilizing periodic GTOs.

Dalton , for the calculation of molecular properties with SCF, MP2 or MCSCF wave functions.

Dacapo, periodic density functional theory program, using a plane wave basis. LDA and GGA.

DeFT, uses gaussian functions. Both LSDA and NLSDA calculations can be performed.

DeMon (densité de Montréal)

deMon-KS, ab-initio DFT calculations of large systems including transition metals.

DGauss, a gaussian density functional program. 

Dirac, relativistic molecular calculations based on the Dirac-Coulomb Hamiltonian.

DISCO (DIrect Self Consistent Field Optimization) is a direct SCF and MP2 program.

DMol, an ab initio quantum chemistry package designed for computations using DFT.

DMol3 both molecular and solid state DFT code.

DoD Planewave, a general purpose scalable planewave basis density functional code.

Fenske-Hall, an Hartree-Fock SCF method (STO Basis Set) suitable for large inorganic and organometallic compounds.

Dynamo, simulation of molecular systems using MM and hybrid QM/MM potential energy functions.

ESOCS, calculates the electronic and magnetic properties of solids.

Fast Structure, equilibrium geometries of crystals, interfaces, surfaces and molecules, using fast DFT methods in conjunction with molecular dynamics.

FHI96md, predecessor to FHI98md.

FHI98md, density functional theory total-energy. Periodic boundary condition.

GAMESS US, a general ab initio quantum chemistry package.

GAMESS (UK), a variant of the GAMESS program.

GAUSSIAN-98, a general ab initio quantum chemisrty package.

GDMA

GRADSCF, an ab initio quantum chemistry program designed for the Cray environment.

GULP, simulation on 3D periodic solids, gas phase clusters and isolated defects in a bulk material.

HONDO/S, evaluating Löwdin and CM2 partial atomic charges and continuum solvation calculations by Hartree-Fock and  hybrid DFT-Hartree-Fock methods.

HyperChem 

Jaguar, a general ab initio electronic structure package that uses the pseudospectral methods to calculate two- electron integrals.

JEEP, a free, easy to use first-principles electronic structure program.

KGNMOL, ab initio electronic structure calculations for large molecules.

MELDEF-X, ground and excited state through CI. Also quasi-degenerate variational perturbation theory (QDVPT), linearized multireference coupled cluster theory and averaged coupled pair functional theory.

MESSKit, a suite of highly modular ab initio electronic structure codes. 

MOLCAS, specialized for CASSCF/CASPT2 calculations. 

MOLFDIR, molecular Fock-Dirac many-electron calculations and additional correlation calculations. 

MOLPRO, extensive treatment of the electron correlation problem.

MPQC, Massively Parallel Quantum Chemistry Program.

Mulliken, ab initio calculations for large molecules.

MUNGAUSS, ab inito computational package using OSIPE tool, with special development in GVB.

NRMOL, is an implementation of the Density-Functional formalism for clusters and molecules.

NWChem, aims to be scalable both in its ability to treat large problems efficiently, and in its usage of available parallel computing resources.

OpenMol, an integrated program for electronic structure and property calculations of molecules.

PAW, the Projector Augmented Wave Method.

PS-GVB, is based upon the pseudospectral method and incorporates a variety of both novel and conventional quantum chemical methodologies.

PSI, a quantum chemistry program package.

PQS, RHF and UHF SCF and DFT methods; all popular exchange-correlation functionals.

Q-CHEM, a modern ab initio quantum chemistry software package.

QuanteMM, combines quantum mechanics and molecular mechanics. Embedding.

SORE, a R12-MP2 program. 

RPAC, Molecular Properties Package.

SIESTA, ab initio density functional theory and molecular dynamics simulations code based on atomic orbitals and using periodic boundary conditions.

Spartan , molecular mechanics, semiempirical, ab initio, and DFT quantum mechanics.

SUPERMOLECULE, efficient SCF, DFT and MBPT for calculations on large systems. 

SYMOL, a Restricted Open Shell Hartree Fock program.

TURBOMOLE, Includes (semi)direct SCF, DFT, and MP2. Permits the treatment of large systems, consisting of 100 atoms (about 1000 basis functions). 

UniChem 

VASP, periodic boundary condition, QM-MD using pseudopotentials and PW basis set.

WIEN97, LAPW code.

Semi-empirical Programs

AMPAC with GUI, a fully-featured semiempirical QM program, with a graphical user interface.

AMSOL, AMPAC with explicit solvation effects.

Argus, an electronic structure code; mainly for semi-empirical model Hamiltonians.

CACAO, an EHC program (SIMCON), an orbital analysis program (MOAN) and a display program for atomic orbitals (CACAO).

hmo10, a Huckel molecular orbital calculator for students.

Huckel, calculate the electronic structure of molecules through Huckel analysis.

ICON8 and FORTICON8, Extended Huckel calculations for molecules containing 50 (or fewer) atoms which contain S, S and P and S,P and D electrons.

MOLSCAT, a code for QM (coupled channel) solution of the nonreactive molecular scattering problem.

MOTECC-91, atomic calculations, molecular structure determination, molecular simulations, dynamics of fluid flows.

Mopac7, general-purpose semi-empirical molecular orbital package.

Mopac 2000, Commercial and developed version of MOPAC7.

MORATE, Semiemperical Direct Dynamics Calculations.

MOZYME, a semiempirical quantum chemical program for the study of large systems. 

MSI's suite of programs.

PDM93, Electric Potential Derived Monopoles and Multipoles.

PDM97, Least-Squares Fitting of the Molecular Electrostatic Potential With Net Atomic Charges and/or Multipoles.

Qsite, fixed mode QM/MM program for energy calculations of protein-ligand interactions.

SIBIQ 

TB-LMTO-ASA, Stuttgart Linear Muffin Tin Orbital program.

VAMP, containing the MINDO3, MNDO, MNDOC, AM1 and PM3.

YAeHMOP, Yet Another extended Hückel Molecular Orbital Package. 

ZINDO, a semi-empirical molecular-orbital program for studying the spectroscopic properties.

Classical Mechanics with Atomic Resolution; Molecular Mechanics, Molecular Dynamics.

AMBER, a MM force field for the simulation of biomolecules; and a package of molecular simulation programs.

AmberFFC, convert the different existing AMBER force fields (FF) for use with commercial molecular modeling packages. 

AMMP, a fully featured molecular modeling and MM/MD program. Highly parallel version available.

ARTwork, Program for MD and Monte Carlo simulations based on Effective Medium Theory.

Atomc, simulates atomic fluids with the Metropolis Monte Carlo method.

B, previously Biomer, on-line biomolecular modeling package.

BIGMAC, Configurational Bias Monte Carlo (CBMC) to compute thermodynamic properties of flexible molecules.

BOSS, Monte Carlo statistical mechanics simulations, OPLS force fields or the AM1 or PM3 semiempirical MO methods.

CHARMM at Harvard, MD program.

Chem-X

CHIMP, dynamic Monte Carlo simulations on chemical reactions.

COSMOtherm, Realistic Solvation Thermodynamics based on Quantum Chemical Calculations.

DelPhi, uses finite difference method to solve the Poisson-Boltzmann equation for molecules of arbitrary shape and charge distribution.

DL_POLY, Molecular dynamics simulation package.

Dynasol, formerly called DynaSolver, is a software package for chemical reaction dynamics.

EGO, a parallel program for molecular dynamics simulations of biomolecules.

FANTOM. Fast Newton-Raphson Torsion Angle Minimizer.

Fungimol, extensible system for designing atomic-scale objects. 

Gcmc, a molecular simulation in the grand canonical ensemble. The program is capable of simulating molecular models composed of Lennard-Jones or Buckingham exponential-6 sites.

Gibbs, perfoms Gibbs-ensemble simulations to determine the densities of coexisting liquid and vapor phases in equilibrium with each other.

GROMACS, standard MD simulations, energy minimizations.

GROMOS, a general-purpose MD computer simulation package.

GULP, MD program.

LAMMPS, a classical molecular dynamics (MD) code.

MacroModel, a molecular mechanics and dynamics program for energies and geometries of molecules in vacuo or in solution.

MCPRO, performs Monte Carlo statistical mechanics simulations of peptides, proteins, and nucleic acids in solution.

MdynaMix, a Molecular Dynamics Program .

MDRANGE (MDH), Molecular dynamics program for simulations of high evergy (1-100 keV) ionic particles.

MEAD, Macroscopic Electrostatics with Atomic Detail.

MM2/MM3 

MMC, Monte Carlo program for the simulation of molecular assemblies in the canonical, grand-canonical and isothermal-isobaric ensembles.

MMTK, the Molecular Modelling Toolkit.

MODELLER, models protein 3D structure by satisfaction of spatial restraints.

Moil, MD program.

MOLDA Beans, molecular modeling program.

Moldy, a general-purpose molecular dynamics simulation program.

MOSCITO, for molecular dynamics simulations of condensed phase systems.

NAMD, parallel Molecular Dynamics.

NanoCAD, uses molecular modeling to simulate the behavior of molecules on your web browser.

NEMD, nonequilibrium molecular dynamics programme.

NWChem, Computational Chemistry package.

O-protein crystallographic package, is a general purpose macromolecular modelling environment.

ORAC, a molecular dynamics program to simulate solvated biomolecules.

PCMODEL, different force fields (MMX, MM3, MMFF94 and GMMX) for conformational searching.

PIMM, a Pi-SCF-Molecular Mechanics Program.

PMD, Parallel Molecular Dynamics Simulator.

Profit, Protein least-squares fitting.

Q, a molecular dynamics package designed for free energy calculations in biomolecular systems.

SCARECROW, MD program.

SCORE, empirical method for estimating the binding affinity of a protein-ligand complex with known 3D structure.

Sculpt, Molecular-modelling with a novel minimization algorithm.

SHELL, for crystals. Uses lattice statics and quasiharmonic lattice dynamics to calculate the free energy.

SIBFA, a MM procedure which was formulated and calibrated on the basis of ab initio computations.

SigMA, energy minimization, free MD, constrained and restrained MD.

Simbiosys Inc. products, highly focused and specialised client application tools targeting various stages and techniques of molecular modelling in biochemical systems.

Sir92, a program for automatic solution of crystal structures by direct methods.

THOR+DVM, a general purpose molecular dynamics computer simulation package for the study of solids and biomolecular systems. 

Tinker, molecular modeling software is a complete and general package for MM/MD.

XMD, performs Computer Molecular Dynamics (CMD) simulations on metals and ceramics.

Rate Constants and Transition State Theory Programs

ABCRATE, a program that calculates rate constants by generalized transition state theory (GTST) for atom-diatom reactions with collinear reaction paths.

ASAD, for creating and integrating chemistry schemes in atmospheric models to solve the chemical rate equations.

GAUSSRATE, interfacing the POLYRATE and GAUSSIAN 94 computer programs.

ISOEFF98, a suite of programs for calculations of kinetic or equilibrium isotope effects using results of major QM packages.

MORATE, interfacing the POLYRATE dynamics program and the MOPAC program.

POLYRATE, is a program for the calculation of chemical reaction rates of polyatomic species.

TheRate, thermal rate constants of unimolecular and bimolecular gas-phase reactions directly from  ab initio and/or density functional electronic structure theory calculation(s).

Reaction Kinetics Programs

Chemical WorkBench,  is a chemistry-centered, desktop simulation environment for detailed, user-friendly, complete-cycle physico-chemical modeling of  the chemically-related processes, reactors and technologies.

Chemkin:


AURORA/SENKIN

EQUIL

CRESLAF

SPIN

SURFTHERM

Microelectronics Programs

MolecularIV

nanoMOS1.0

Schred

FastCap

FastHenry

Spice2G

Spice3f4

UFSOI/Spice3

Adept

Demon

Device

Fish-1D

Medici

Minimos

Moca

SDemon

SMASH

Sequal

UTMinimos

UTPisces

Prophet

TSuprem4

ThermoEMP

UTMarlowe4.0

MOSCV

UIFullBand

UIrode

NanoCAD, A Freeware CAD System for Nanotechnology

Institute of Microelectronics, University of Vienna

        Minimos6.1, 2D/3D MOS simulator

        Simon1.1, Single-electron device and circuit simulator

        Spin1.0, 1D Schroedinger-Poisson Solver

        Promis1.6, 2D process simulator

Ansys:

        ANSYS5.7, generic Finite Element solver.

Stanford TCAD:

        SPEEDIE

        SUPREME3, SUPREME3.5 and SUPREME4

        PISCESB

        SedanIII

The following are the market leaders in providing TCAD software tools to the microelectronics industry.

Silvaco:

        ATHENA, process simulation enviroment

        ATLAS, device simulation enviroment.

        UTMOST, device characterisation and SPICE modelling for

        devices.

        SMARTSPICE, Analog circuit simulation with BSIM3v3 and other

        MOSFET models.

Avant!

        Jupiter

        Polaris, Multi-mode Verilog simulation

        Nova-Trans, Verilog and VHDL/RTL to RTL synthesis

        Nova-VeriLint, Verilog design purifier

        Star-Sim

        Star-HSPICE, Both for circuit simulation

        Star-Time, full-chip transisitor-level simulation

        TSUPREM-4, Process simulation

        Medici, device simulation in 2D

        Davinci, device simulation in 3D

        Aurora, decive characterisation and parameter extraction

Integrated Systems Engineering:

        TESIM, 1D process simulation

        DIOS, 1D and 2D process simulation

        PROSIT, 3D Structure Modeling and process simulation

        DESSIS, 1D/2D/3D electrical, thermal and hydrodynamic

        device and circuit simulation

        DEGAS, Full band MC device simlation

        EMLAB, 2D/3D full-wave Maxwell solver for electromagnetic modeling.

Web pages for more detailed information

http://antas.agraria.uniss.it/software.html#QC
http://www.netsci.org/Resources/Software/Modeling/QM/
http://zeus.polsl.gliwice.pl/~nikodem/linux4chemistry.html
http://www.nanohub.purdue.edu/
http://www.kintech.ru/
http://www.AtomicScaleDesign.Net
http://www.chemkin.com
http://www.silvaco.com
http://www.avanticorp.com
http://www.ise.ch
http://www.iue.tuwien.ac.at/software/
There are two established software libraries for quantum chemistry and computational physics:

Quantum Chemistry Program Exchange

http://qcpe.chem.indiana.edu/
Computer Physics Communications

http://cpc.cs.qub.ac.uk/cpc/
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