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Synopsis
The work reported here took place at the University of Minnesota from 07/01/1989 to 06/30/2006.
Most of this work focused on computational materials applied to oxides during the first part of this
funding period and to nanoscale materials toward the end of the funding period. This funding resulted
in three monographs, 36 invited articles or book chapters, 160 articles in refereed journals and 89
invited talks. The funding helped train 13 PhD students and one masters student. The PI received two
national research awards for this work. A list of these contributions is presented below.

Recognitions

Professorships
• Neal Amundson Professor, University of Minnesota, 1996.
• Miller Institute Professor, University of California at Berkeley, 1999.

Fellowships
• John Simon Guggenheim Fellowship, 1995-96.
• Fellow of the American Association for the Advancement of Science, 2007. Citation: For con-

tributions to the basic understanding of properties of materials through theoretical calculations,
and for excellence in teaching, lecturing and writing.

Research Awards
• David Turnbull Lectureship Award, Materials Research Society, 2001.

Citation: For his contributions to the fundamental understanding of electronic, optical, mechan-
ical, surface and interface properties of bulk materials and nanostructured semiconductors, ce-
ramics, and metals through ab initio calculations; and for excellence in teaching, lecturing and
writing.
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• David Adler Lectureship Award, American Physical Society, 2006.
Citation: For his creative and outstanding research in computational materials physics and for
his effectiveness in communicating research results through lectures and publications.

Service Awards
• Outstanding Referee for the American Physical Society, 2008 (lifetime award).

Publications fully or partially supported by the DOE
Books and Monographs

1. J.R. Chelikowsky, and A. Franciosi, Editors: Electronic Materials: A New Era of Materials
Science, (Springer-Verlag), Vol. 95, 1991.

2. J.R. Chelikowsky, and S.G. Louie, editors: Quantum Theory of Real Materials, (Kluwer Press,
1996).

3. E. Shirley, J.R. Chelikowsky, S.G. Louie and G. Martinez, editors: Optical Properties of Mate-
rials, Materials Research Society Symposium, Vol. 579 (MRS, Warrendale, 2000).

Book Chapters and Invited Articles

1. J.R. Chelikowsky: “Cohesion in Solids,” Encyclopedia of Applied Physics, ed. G.I. Trigg, (VCH
Publishers, AIP, 1992).

2. J.R. Chelikowsky, and M.L. Cohen: “Ab initio Pseudopotentials for Semiconductors,” Handbook
on Semiconductors, Editor: Peter Landsberg, (Elsevier, 1992), Vol. 1, p. 59.

3. J.R. Chelikowsky, N. Keskar, and N. Binggeli: “The Structural Properties of Silica Using Classi-
cal and Quantum Interatomic Forces,” Molecular Modeling of Minerals and Silicated Structures,
editors B. Silvi and Ph. D’Arco (Kluwer Academic Press, 1997), p.1.

4. N. Binggeli and J.R. Chelikowsky: “Ab Initio Pseudopotential Methods for Oxides: α-Quartz
near the Amorphous Transition,” Quantum Theory of Real Materials, J.R. Chelikowsky and S.G.
Louie, editors, (Kluwer Press, 1996) p. 387.

5. J.R. Chelikowsky: “Empirical Pseudopotentials for the Optical Properties of Semiconductors,”
Quantum Theory of Real Materials, J.R. Chelikowsky and S.G. Louie, editors,(Kluwer Press,
1996), p. 39.

6. J.R. Chelikowsky, N. Troullier, K. Wu, and Y. Saad: “Algorithms for Predicting Properties of
Real Materials on High Performance Computers,” Proceedings of the “Toward Teraflop Com-
puting Conference and New Grand Challenge Applications,” Baton Rouge, LA 1994, editors:
R.K. Kalia and P. Vashista, (Nova, New York), 1995, p. 13.

7. J.R. Chelikowsky, N. Troullier, X. Jing, D. Dean, N. Binggeli, K. Wu and Y. Saad: “Algorithms
for Predicting the Structural Properties of Clusters” Comp. Phys. Comm. 85, 325 (1995).
[Feature Article].

8. J.R. Chelikowsky, and N. Binggeli: “Atomic and Electronic Structure of Silicon Clusters at
Finite Temperature,” ed. K. Sattler, Cluster Assembled Materials, Materials Science Forum,
Volume 232, (Trans Tech Publications, 1996), p. 87.

9. J.R. Chelikowsky and Y. Saad: “Grids in Space: The Electronic and Structural Properties of
Clusters,” Chemical Design Automation News 11, 1 (1996).
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10. J.R. Chelikowsky and N. Binggeli: “The Electronic and Structural Properties of Silica Using Ab
Initio Pseudopotentials,” Structure and Imperfections in Amorphous and Crystalline SiO2,” R.
Devine, J.-P. Duraud, and E. Dooryhée, editors, (Wiley, 2000), Chapter 8, p. 181.

11. J.R. Chelikowsky, N. Keskar, and N. Binggeli: “The Structural Properties of Silica Using Clas-
sical and Quantum Interatomic Forces,” Molecular Engineering 6, 1 (1996). [special issue to
advertise forthcoming book].

12. “Computational and Theoretical Techniques for Materials Science,” National Research Council,
NRL Stragetic Series, (National Academy Press, 1995), NRC Panel Report.

13. J.R. Chelikowsky, S. Öğüt, I. Vasiliev, A. Stathopoulos, and Y.Saad: “Predicting the Properties
of Semiconductor Clusters,” Theory of Atomic and Molecular Clusters, J. Jellinek, editor,(Springer-
Verlag, 1999) p. 136.

14. J.R. Chelikowsky: “The Electronic and Structural Properties of Semiconductor Clusters and
Nanostructures,” Proceedings of the 10th Physics Summer School, Physics of Novel Materials,
Ed. M.P. Das (World Scientific, 1999) p. 1.

15. J.R. Chelikowsky: “The Pseudopotential-Density Functional Method Applied to Nanostruc-
tures,” J. Phys. D 33, R33 (2000).

16. J.R. Chelikowsky, Y. Saad, S.Öğüt, I. Vasiliev and A. Stathopoulos : “Electronic Structure Meth-
ods for Predicting the Properties of Materials: Grids in Space,” Computer Modeling of Materials
Properties and Phenomena: phys. stat. sol. (b), 217, 173 (2000). 6 pt

17. J.R. Chelikowsky:“The origin of the pseudopotential density functional method. Perspective on
‘Microscopic theory of phase transformation and lattice dynamics of Si’ - Yin MT, Cohen ML
(1980) Phys Rev Lett 45: 1004-1007” Theoretical Chemistry Accounts, 103, 340 (2000).

18. J.R. Chelikowsky:“Quantum mechanics of condensed phases,” Encyclopedia of Chemical Physics
and Physical Chemistry, Institute of Physics. Editor-in-Chief: N. Spencer, (in press).

19. J.R. Chelikowsky, J.J. Derby, V. Godlevsky, M. Jain and J.Y. Raty: “Ab Initio Simulations of
Liquid Semiconductors,” J. Phys. Cond. Matt. 13, R817 (2001).

20. J.R. Chelikowsky and M. Ratner, Guest editors. “Introduction: Nanoscience, Nanotechnology
and Modeling,” Comp. Sci. and Eng., 3, 40 (2001).

21. J.R. Chelikowsky, L. Kronik, I. Vasiliev, M. Jain and Y. Saad, “Using Real Space Pseudopoten-
tials for the Electronic Structure Problem,” Editor, C. Le Bris, Handbook of Numerical Analysis
(devoted to computational chemistry) (Elsevier, 2003), Volume X, p. 613

22. J.R. Chelikowsky: “Silicon in All its Forms,” MRS Bulletin [Turnbull Lecture] 27. 951 (2002).
23. J.R. Chelikowsky, M. Jain and J.J. Derby: “Simulating Semiconductor Liquids with Ab Ini-

tio Pseudopotentials and Quanutm Forces,” Computer Simulation Studies in Condensed Matter
Physics XV, Editors: D.P. Landau, S.P. Lewis and H.B. Schüttler, (Springer-Verlag, Heidelberg,
Berlin, 2002).

24. J.R. Chelikowsky: “Simulation of Quantum Confinement in Silicon Nanocrystals,” Encyclope-
dia of Nanoscience and Nanotechnology, Editor: J.A. Schwarz, Marcel Dekker, Inc., p. 3563 -
3574, 2004.

25. J.R. Chelikowsky, L. Kronik and I. Vasiliev: “Time dependent density functional calculations
for the optical spectra of molecules, clusters and nanocrystals,” J. Phys. Cond. Matt. 15, R1517
(2003).

26. J.R. Chelikowsky: “Why silicon is the benchmark,” Materials Today 5, 64 (2002).
27. J.R. Chelikowsky: “Real-space methods for ab initio electronic structure calculations,” in the

Handbook of Materials Modeling, Editor: Sidney Yip, Kluwer, (2005), Section 1.7, p. 121.
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28. J.R. Chelikowsky and Y. Saad: “Electronic Structure of Clusters and Nanocrystals,” Hand-
book of Theoretical and Computational Nanotechnology, Editors: Michael Rieth and Wolfram
Schommers. (American Scientific) 8, 797 (2006).

29. J.R. Chelikowsky: “Electronic Structure: Electronic structure of nanostructures,” Encyclopedia
of Condensed Matter Physics, Editors: F. Bassini, J. Liedl, and P. Wyder, (Elsevier, 2005), Vol.
4, p 51.

30. J.R. Chelikowsky: “Silicon in All its Forms,” Silicon: Evolution and Future of a Technology,
Editors: P. Siffert and E.F. Krimmel, (Springer, 2004), p. 1. [Reprinted with permission].

31. J.R. Chelikowsky: “Structure and Electronic Properties of Complex Materials: Clusters, Liquids
and Nanocrystals,” in Contemporary Concepts of Condensed Matter Science, Series editors:
E. Burstein, M.L. Cohen, D.L. Mills and P.J. Stiles; Conceptual Foundations of Materials: A
standard model for ground- and excited-state properties, Editors: M.L. Cohen and S.G. Louie,
(Elsevier, 2006), Chapter 4, p. 97.

32. J.R. Chelikowsky: “A materials view of atoms,” Materials Today, 6, 59 (2003) [book review].
33. J.R. Chelikowsky, Y. Saad, and I. Vasiliev: “Atoms and Clusters,” in Time Dependent Density

Functional Theory, edited by M. Marques, C.A. Ullrich, F. Nogueira, A. Rubio, K. Burke and
E.K.U. Gross, “Lecture Notes in Physics” series. (Springer-Verlag, Heidelberg), Chapter 17,
706, 259 (2006).

34. J.R. Chelikowsky: “Using Silicon to Understand Silicon: Doping of Nanostructures,” The Elec-
trochemical Society Interface (special issue on “Silicon-Based Nanoelectronics: Evolving Di-
rections”) 14, 24 (2005).

35. J.R. Chelikowsky: “Shining Light on Semiconductors,” book review of The Semiconductor Story
by John Orton, Science 307, 1724 (2005).

36. J.R. Chelikowsky and A. Demkov, editors. physica status solidi (b) 243, (9) (2006). [Proceed-
ings of the workshop on Computational Materials and Electronics held in Austin, TX in October,
2005.]

Articles in Scientific Journals

1. J.R. Chelikowsky: “The Atomistic Structure of Silicon Clusters and Crystals: From the Finite
to the Infinite,” Proceedings of the World Materials Congress, Atomistic Modeling of Materials:
Beyond Pair Potentials, (Plenum, 1989) p. 67.

2. J.R. Chelikowsky, J.C. Phillips, M. Kamal, and M. Strauss: “Surface and Thermodynamic Inter-
atomic Force Fields for Silicon Clusters and Bulk Phases,” Phys. Rev. Lett. 62, 292 (1989).

3. M.Y. Chou, and J.R. Chelikowsky: “Theoretical Study of Hydrogen Adsorption on Ru (0001):
Possible Surface and Subsurface Occupation Sites,” Phys. Rev. B 39, 5623 (1989).

4. J.R. Chelikowsky, and M.Y. Chou: “First Principles Study of Hydrogen Adsorption and Diffu-
sion on Transition Metal Surfaces: Application to the Ru (0001) Surface,” Mat. Res. Soc. Symp.
Proc. 141, 437 (1989).

5. J.R. Chelikowsky, and J.C. Phillips: “Chemical Reactivity and Covalent/Metallic Bonding of
Si+n (n=11-25) Clusters,” Phys. Rev. Lett. 63, 1653 (1989).

6. J.R. Chelikowsky, T. Wagener, J.H. Weaver, and A. Jin: “Theoretical and Experimental Density
of States of Tetrahedrally Bonded Semiconductors,” Phys. Rev. B 40, 9644 (1989).

7. T. Truong, D. Truhlar, J.R. Chelikowsky, and M.Y. Chou: “Surface Diffusion of Hydrogen and
Deuterium on the Ru(0001) Surface,” J. of Chem. Phys. 94, 1973 (1990).
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8. J.R. Chelikowsky, and J.C. Phillips: “Surface and Thermodynamic Interatomic Force Fields for
Silicon Clusters and Bulk Phases,” Phys. Rev. B 41, 5735 (1990).

9. A. Wall, Y. Gao, A. Raisanen, A. Franciosi, and J.R. Chelikowsky: “Electronic Structure of
CdTe Revisited,” Phys. Rev. B 43, 4988 (1991).

10. J.R. Chelikowsky, H.E. King Jr., and J. Glinnemann: “Interatomic Potentials and the Structural
Properties of Silicon Dioxide Under Pressure,” Phys. Rev. B 41, 10866 (1990).

11. J.R. Chelikowsky, and K.M. Glassford: “Classical Potentials for Covalent Solids and Clusters:
Application to Silicon and Silicon Dioxide,” Mat . Res. Soc. Symp. Proc. 193, 65 (1990).

12. K.M. Glassford, N. Troullier, J.L. Martins, and J.R. Chelikowsky: “Electronic Structure and
Structural Properties of Titanium Dioxide in the Rutile Structure,” Solid State Commun. 76, 635
(1990).

13. J.R. Chelikowsky, H.E. King, Jr., N. Troullier, J.L. Martins, and J. Glinnemann: “Structural
Properties of α-Quartz Near the Amorphous Transition,” Phys. Rev. Lett. 65, 3309 (1990).

14. J.R. Chelikowsky, N. Troullier, J.L. Martins, and H.E. King, Jr.: “Pressure Dependence of the
Structural Properties of α-Quartz Near the Amorphous Transition,” Phys. Rev. B 44, 489 (1991).

15. K. Glassford, and J.R. Chelikowsky: “Interatomic Force Fields for the Structure of Intrinsic
Defects in Silicon,” Phys. Rev. B 43, 14557 (1991).

16. J.R. Chelikowsky, K. Glassford, and J.C. Phillips: “Interatomic Force Fields for Silicon Micro-
clusters,” Phys. Rev. B 44, 1538 (1991).

17. N.R. Keskar, N. Troullier, J.L. Martins, and J.R. Chelikowsky: “Structural Properties of SiO2 in
the Stishovite Structure,” Phys. Rev. B 44, 4081 (1991).

18. N. Binggeli, N. Troullier, J.L. Martins, and J.R. Chelikowsky: “Electronic Properties of α-
Quartz Under Pressure, Phys. Rev. B 44, 4771 (1991).

19. J.R. Chelikowsky: “Nucleation of C60 Clusters,” Phys. Rev. Lett. 67, 2970 (1991).
20. N. Binggeli, and J.R. Chelikowsky: “Structural transformation of quartz at high pressures,”

Nature 353, 344 (1991).
21. K.M. Glassford, and J.R. Chelikowsky: “Optical Properties of Titanium Dioxide in the Rutile

Structure, Phys. Rev. B 45 , 3874 (1992).
22. N.R. Keskar, and J.R. Chelikowsky: “Structural Properties of Nine Silica Polymorphs,” Phys.

Rev. B 46, 1 (1992).
23. K.M. Glassford, and J.R. Chelikowsky: “Structural and Electronic Properties of Titanium Diox-

ide,” Phys. Rev. B 46 1284 (1992).
24. J.R. Chelikowsky: “Formation of C60 Clusters,” Phys. Rev. B 45, 12062 (1992).
25. N. Binggeli, J.L. Martins, and J.R. Chelikowsky: “Simulation of Si Clusters via Langevin

Molecular Dynamics with Quantum Forces,” Phys. Rev. Lett. 68, 2956 (1992).
26. N. Keskar, and J.R. Chelikowsky: “Negative Poisson Ratios in Crystalline SiO2 from First-

Principles Calculations,” Nature 358, 222 (1992).
27. K.M. Glassford, and J.R. Chelikowsky: “Structural and Electronic Properties of RuO2,” Phys.

Rev. B 47, 1732 (1993).
28. N. Binggeli, and J.R. Chelikowsky: “Elastic Instability in α-quartz Under Pressure,” Phys. Rev.

Lett. 69, 2220 (1992).
29. X. Jing, and J.R. Chelikowsky: “Nucleation of Carbon Clusters via an Accretion Model,” Phys.

Rev. B 46, 5028 (1992).
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30. J.R. Chelikowsky, N. Binggeli, and K.M. Glassford: “Simulation of Silicon Clusters from
‘Quantum’ Langevin Molecular Dynamics,” Zeitschrift für Physik D 26, 51 (1993).

31. J.R. Chelikowsky, N. Binggeli, and N. Keskar:“First Principles Methods for Structural Trends
in Oxides: Applications to Crystalline Silica,” J. of Compounds and Alloys 197, 137 (1993).

32. J.R. Chelikowsky: “Nucleation of C60 Clusters,” Phys. Rev. Lett. 69, 388 (1992). [Reply to a
Comment]

33. X. Jing and J.R. Chelikowsky: “Nucleation of Carbon Clusters,” Phys. Rev. B 46, 15503 (1992).
34. J.R. Chelikowsky and N. Binggeli: “Elastic Instabilities and Amorphization of Crystalline Silica

Under Pressure,” Mat . Res. Soc. Symp. Proc. 291, 629 (1993) .
35. K.M. Glassford and J.R. Chelikowsky: “Electronic Structure of TiO2:Ru,” Phys. Rev. B 47,

12550 (1993).
36. J.R. Chelikowsky and N. Binggeli: “First Principles Molecular Dynamics Simulations for Liquid

Silicon,” Solid State Comm. 88, 381 (1993).
37. K.M. Glassford and J.R. Chelikowsky: “Electronic Transport in RuO2 Rutile,” Phys. Rev. B 49,

7107 (1994).
38. N.R. Keskar and J.R. Chelikowsky: “Anomalous Elastic Behavior in Crystalline Silica,” Phys.

Rev. B 48, 16227 (1993).
39. N. Binggeli, R. Wentzcovitch, and J.R. Chelikowsky: “Simulating the Amorphization of α-

Quartz Under Pressure,”Phys. Rev. B 49, 9336 (1994).
40. X. Jing, K.M. Glassford and J.R. Chelikowsky: “Total Energy Calculations of Submonolayer

Coverages of Ge on the GaAs(110) Surface” Surface Science 314, 289 (1994).
41. J.R. Chelikowsky and N. Binggeli: “Doing Materials Science with a Supercomputer: On the

Road to 1000 Atom Systems,” Comput. Mat. Sci. 2, 111 (1994).
42. N. Binggeli and J.R. Chelikowsky: “Is Simulated ’Amorphous’ Silica Really Amorphous?,”

Proceedings of the AIRAPT/APS High Pressure Science and Technology Conference, High
Pressure Science and Technology 1993, editors: S.C. Schmidt, J.W. Shaner, G.A. Samara, and
M. Ross, American Institute of Physics (Woodbury, NY, 1993), p. 397.

43. N. Binggeli, N. Keskar and J.R. Chelikowsky: “Pressure Induced Amorphization, Amorphiza-
tion, Elastic Instability, and Soft Modes in α-Quartz,” Phys. Rev. B 49, 3075 (1994).

44. J.R. Chelikowsky, N. Troullier, and N. Binggeli: “First Principles Simulation of Liquid Silicon
Using Langevin Molecular Dynamics with Quantum Interatomic Forces,” Phys. Rev. B 49, 114
(1994).

45. N. Binggeli, and J.R. Chelikowsky: “Langevin Molecular Dynamics with Quantum Forces:
Application to Silicon Clusters,” Phys. Rev. B 50, 11764 (1994).

46. N. Binggeli, and J.R. Chelikowsky: Phys. Rev. Lett. 71, 2675 (1993) [Reply to a Comment on
“Elastic Instability in α-quartz Under Pressure”] .

47. J.R. Chelikowsky, N. Troullier, and Y. Saad: “The Finite-Difference-Pseudopotential Method:
Electronic Structure Calculations without a Basis” Phys. Rev. Lett., 72, 1240 (1994).

48. J.R. Chelikowsky, N. Troullier, K. Wu, and Y. Saad: “Higher Order Finite Difference Pseudopo-
tential Method: An Application to Diatomic Molecules” Phys. Rev. B 50, 11355 (1994).

49. N. Troullier, J.R. Chelikowsky, and Y. Saad: “Calculating Large Systems with Plane Waves: Is
it an Order N2 or N3 Scaling Problem?,” Solid State Comm. 93, 225 (1995).

50. J. Corkill, and J.R. Chelikowsky: “Theoretical Study of Cl Adsorption on the GaAs (110) Sur-
face,” Phys. Rev. B 50, 11924 (1994).
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51. X. Jing, N. Troullier, D. Dean, N. Binggeli, J.R. Chelikowsky, K. Wu, and Y. Saad: “ Ab
Initio Molecular Dynamics Simulations of Si Clusters Using a High-Order Finite-Difference-
Pseudopotential Method,” Phys. Rev. B 50, 12234 (1994).

52. N.R. Keskar, J.R. Chelikowsky and R. Wentzcovitch: “Mechanical Instabilities in AlPO4,” Phys.
Rev. B 50, 9072 (1994).

53. N.R. Keskar and J.R. Chelikowsky: “Calculated Thermodynamics Properties of Silica Poly-
morphs,” Phys. Chem. Minerals 22, 233 (1995).

54. S.-C. Kim, N.R. Keskar, J.R. Chelikowsky and H.T. Davis: “Elastic and Structural Properties of
Zeolites: Sodalite and Dehydrated Zeolite A,” J. Chem. Phys. 19, 102 (1995).

55. N. Binggeli, and J.R. Chelikowsky: “Photoemission Spectra and Structures of Si Clusters at
Finite Temperature,” Phys. Rev. Lett. 75, 493 (1995).

56. V. Godlevsky, J.R. Chelikowsky and N. Troullier: “Simulations of Liquid Semiconductors Using
Quantum Forces,” Phys. Rev. B 52, 13281 (1995).

57. X. Jing, N. Troullier, J.R. Chelikowsky, K. Wu and Y. Saad: ”Vibrational Modes of Silicon
Nanostructures,” Solid State Comm. 96, 231 (1995).

58. J.L. Corkill and J.R. Chelikowsky:“Adatom-adatom and adatom-surface interactions: islands
and chains of Cl on GaAs(110)” Phys. Rev. B 53, 12605 (1996).

59. J.R. Chelikowsky, X. Jing, K. Wu and Y. Saad: “Molecular Dynamics with Quantum Forces:
Vibrational Spectra of Localized Systems,” Phys. Rev. B 53, 12071 (1996).

60. D. Christie, N. Troullier and J.R. Chelikowsky: “Electronic and Structural Properties of α-
Berlinte (AlPO4),” Solid State Comm. 98, 923 (1996).

61. J.R. Chelikowsky, S. Öğüt, X. Jing, K. Wu, A. Stathopoulos, Y. Saad: “Atomic and Electronic
Structure of Germanium Clusters at Finite Temperature Using Finite Difference Methods,” Mat.
Res. Soc. Symp. Proc. 408, 19 (1996).

62. Y. Saad, A. Stathopoulos, J.R. Chelikowsky, K. Wu, and S. Öğüt: “Solution of Large Eigenvalue
Problems in Electronic Structure Calculations,” BIT 36, 563 (1996).

63. H. Kim and J.R. Chelikowsky: “Theoretical Scanning Tunneling Microscope Images for As
Vacancies on the GaAs (110) Surface,” Phys. Rev. Lett. 77, 1063 (1996).

64. S. Öğüt and J.R. Chelikowsky: “Structural Changes Induced Upon Charging Ge Clusters,” Phys.
Rev. B 55, R4914 (1997)

65. I. Vasiliev, S. Öğüt and J.R. Chelikowsky: “Ab Initio Calculations for the Polarizabilities of
Small Semiconductor Clusters,” Phys. Rev. Lett. 78, 4805 (1997).

66. V. Godlevsky and J.R. Chelikowsky: “Ab Initio Molecular Dynamics Simulations of Liquid
GaAs,” J. Chem. Phys. 109, 7312 (1998).

67. D. Christie, and J.R. Chelikowsky: “Structural Properties of α-Berlinite (AlPO4),” Physics and
Chemistry of Minerals 25, 222 (1998).

68. S. Öğüt and J.R. Chelikowsky: “A Real Space Approach to Si Quantum Dots,” Tr. J. Phys. 21,
120 (1997).

69. H. Kim and J.R. Chelikowsky: “Electronic and Structural Properties of the As Vacancy on the
(110) Surface of GaAs,” Surface Science 409, 435 (1998).

70. R.M. Wentzcovitch, C. da Silva, J.R. Chelikowsky, and N. Binggeli: “A New Phase and Pressure
Induced Amorphization in Silica,” Phys. Rev. Lett. 80, 2149 (1998).

71. S. Öğüt, J.R. Chelikowsky, and S.G. Louie: “Quantum Confinement and Optical Gaps in Si
Nanocrystals,” Phys. Rev. Lett. 79, 1770 (1997).
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72. D. Dean and J.R. Chelikowsky: “First Principles Calculation of the Thermodynamic Properties
of Silicon Clusters,” Theoretical Chemistry Accounts: Theory, Computation and Modeling 99,
18 (1998).

73. J.R. Chelikowsky: “The Structural and Electronic Properties of Neutral and Charged Silica-like
Clusters,” Phys. Rev. B 57, 3333 (1998).

74. S. Öğüt, H. Kim, and J.R. Chelikowsky: “Ab Initio Cluster Calculations for Vacancies in Bulk
Si,” Phys. Rev. B 56, R11353 (1997).

75. R. M. Wentzcovitch, C. da Silva, J. R. Chelikowsky, and N. Binggeli: “New Phase and Gradual
Coordination Change in Silica Under Pressure,” Proceedings of the High Pressure Conference,
Trieste, Italy, 1997.

76. A. Stathopoulos, S. Öğüt, Y. Saad, J.R. Chelikowsky and H. Kim: “Parallel methods and tools
for predicting material properties,” Computing in Science and Engineering 2, 19 (2000).

77. H. Kim and J.R. Chelikowsky: “Theoretical Scanning Tunneling Microscope Images for As
Vacancies on the GaAs (110) Surface,” Phys. Rev. Lett. 79, 3315 (1997). [Reply to a Comment].

78. J.R. Chelikowsky and H. Kim: “Simulating STM Images for the GaAs (110) Surface,” Mat. Res.
Soc. Symp.492, 49 (1998).

79. J. R. Chelikowsky, R. M. Wentzcovitch, C. da Silva, and N. Binggeli: “New Phase in Silica
Under Pressure,” Mat. Res. Soc. Symp. 499, 243 (1998).

80. D. Christie and J.R. Chelikowsky: “Electronic and Structural Properties of GaAsO4,” J. Phys.
Chem. Solids 59, 617 (1998).

81. J.R. Chelikowsky and N. Binggeli: “Modeling the Properties of Quartz with Clusters,” Solid
State Comm. 107, 527 (1998).

82. S. Öğüt, J.R. Chelikowsky, and S.G. Louie:Phys. Rev. Lett. 80, 3162 (1998) [Reply to a Com-
ment on “Quantum Confinement and Optical Gaps in Si Nanocrystals”]

83. J.R. Chelikowsky, S. Öğüt, and S.G. Louie: “Optical Gaps and Screening in Quantum Dots,”
Computational Modeling and Simulation of Materials (Proceedings of the 9th CIMTEC World
Cermanic Congress and Forum on New Materials), Editor: P. Vincenzini and A.D. Espositi,
(Techna Srl.,1999), p3.

84. V. Godlevsky, J. Derby, and J.R. Chelikowsky: “Ab Initio Molecular Dynamics Simulations of
Liquid CdTe and GaAs: Semiconducting versus Metallic Behavior,” Phys. Rev. Lett. 81, 4959
(1998).

85. I. Vasiliev, S. Öğüt, and J.R. Chelikowsky: “Ab Initio Excitation Spectra and Collective Elec-
tronic Response in Atoms and Clusters,” Phys. Rev. Lett. 82, 1919 (1999).

86. L.O. Jay, H. Kim, Y. Saad and J.R. Chelikowsky: “Electronic Structure Calculations Using Plane
Wave Codes without Diagonalization,” Computer Physics Communications 118, 21 (1999).

87. W. Duan, R. M. Wentzcovitch, and J. R. Chelikowsky: “ First Principles Search for High Pres-
sure Phases of GaAsO4,” Phys. Rev. B 60, 3751 (1999).

88. V. Godlevsky, M. Jain, J. J. Derby and J. R. Chelikowsky: “First principles calculations of liquid
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94. S. Öğüt, J.R. Chelikowsky and S.G. Louie, “Optical Properties of Silicon Nanocrystals: A First
Principles Study,” MRS Symp. Proc. 579, 81 (2000).

95. J.Y. Raty, V. Godlevsky, Ph. Ghosez, C. Bichara, J.P. Gaspard and J.R. Chelikowsky: “Evidence
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150. S. Li, M.M.G. Alemany and J. R. Chelikowsky: “Real space pseudopotential calculations for
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152. J.R. Chelikowsky, E. Kaxiras and R.M. Wentzcovitch: “Theory of Spintronic Materials,” phys.
stat. sol. (b) 243, 2133 (2006).

153. M. Lopez del Puerto, M.L. Tiago, and J.R. Chelikowsky: “Excitonic effects and optical proper-
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154. M.L. Tiago and J.R. Chelikowsky: “Confinement effects in the optical properties of semicon-
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156. S. Beckman, J. Han, and J.R. Chelikowsky: “Role of Quantum Confinement in Ge Nanowires,”
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157. M.L. Tiago, Y. Zhou, M.M.G. Alemany, Y. Saad, and J.R. Chelikowsky: “The Evolution of

Magnetism in Iron from the Atom to the Bulk,” Phys. Rev. Lett. 97, 147201 (2006).
158. N.S. Norberg, G.M. Dalpian, J.R. Chelikowsky, and D.R. Gamelin: “Vacuum Pinning of Mag-

netic Impurity Levels in Quantum Confined Semiconductors,” Nano Letters 6, 2887 (2006).
159. J.R. Chelikowsky: “The Role of Self-Purification and the Electronic Structure of Magnetically

Doped Semiconductor Nanocrystals,” Phase Transitions 79, 739 (2006).
160. Y. Zhou, Y. Saad, M.L. Tiago, and J.R. Chelikowsky: “Parallel Self-Consistent-Field Calcula-
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Invited Talks: Professional Society Meetings or Workshops
1. J.R. Chelikowsky: “Predicting the Properties of Materials with Pseudopotentials and Supercom-

puters”, Materials Theory Conference, Princeton, NJ, March, 1989.
2. J.R. Chelikowsky: “The Electronic and Structural Properties of Silicon Clusters,” Gordon Con-

ference, Plymouth, NH, July 1989.
3. J.R. Chelikowsky: “Structure of Sin (n=10-100) Clusters,” March APS Meeting, Anaheim, CA,

March 12-16, 1990.
4. J.R. Chelikowsky: “The Structure of Silicon and Silicon Dioxide from Interatomic Potentials”

Materials Research Society Meeting, San Francisco, CA, April, 1990.
5. J.R. Chelikowsky: “Molecular Dynamics of C60 Formation from Isolated Hot Atoms,” American

Vacuum Society, Seattle, WA, November, 1991
6. J.R. Chelikowsky: “The Development of Orbital Radii as Modern Chemical Coordinates for the

Prediction of Structural Trends in Alloys and Compound,” The Minerals, Metals and Metallur-
gical Society, San Diego, CA, March, 1992.

7. J.R. Chelikowsky: “Pressure Dependence of the Electronic and Structural Properties of Crys-
talline SiO2” Indianapolis Meeting of the American Physical Society, 16-20 March 1992. (Bull.
APS 37, 307 (1992)).

8. J.R. Chelikowsky, N. Binggeli and N.R. Keskar: “Structural and Elastic Behavior of Silica”
Spring Meeting of the American Ceramic Society, Minneapolis, April, 1992.
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9. J.R.Chelikowsky: “Structural Trends in Solids from Orbital Radii and Pseudopotential Meth-
ods,” Workshop on Regularities, Classifications and Predictions of Advanced Materials, Lake
Como, Italy, April, 1992.

10. J.R. Chelikowsky and Xiaodun Jing: “Nucleation of Carbon Clusters via Langevin Molecular
Dynamics,” Electrochemical Society Meeting, St. Louis, May, 1992.

11. J.R. Chelikowsky: “Order-Disorder Transformations and Elastic Anomalies in Silica,” 4th An-
nual Workshop on Recent Developments in Electronic Structure Algorithms, Raleigh, NC, May,
1992.

12. J.R. Chelikowsky: “Structure of Covalent Clusters,”International Symposium on Small Particle
and Inorganic Clusters (ISSPIC 6), Chicago, IL, September, 1992.

13. J.R. Chelikowsky: “Electronic and Structural of Properties of Silica,” III Italian-Swiss Workshop
on Computational Condensed Matter Physics, Sardinia, Italy, September, 1992.

14. J.R. Chelikowsky: “First Principles Methods for the Electronic and Structural Properties of Solid
State Oxides” Fall Meeting of the Materials Research Society, Boston, November 1992.

15. J.R. Chelikowsky: “Mechanical Instabilities and the Amorphization of α-quartz Under Pres-
sure,” Sixth International Workshop on Computational Condensed Matter Physics,” Trieste,
Italy, January 1993.

16. J.R. Chelikowsky: “Quantum Langevin Molecular Dynamics Applied to Silicon Clusters,” Amer-
ican Chemical Society Meeting, Denver, CO, April, 1993.

17. J.R. Chelikowsky: “Computing the Properties of Complex Materials,” Italian-United States
Workshop on Advanced Materials,” Argonne National Laboratories, April, 1993.

18. J.R. Chelikowsky: “Modeling of Fullerenes,” Sixth Scientific Computing Facility Users Group
Meeting, “Computed Properties of Carbon Based Materials,” Namur, Belgium, May, 1993.

19. J.R. Chelikowsky: “Amorphization of Quartz Under Pressure: Mechanisms from First Princi-
ples,” AIRAPT and APS High Pressure Science and Technology Conference, Colorado Springs,
CO, Bull. APS 39, 1497 (1993).

20. J.R. Chelikowsky: “The Future of Computational Materials Science,” Department of Energy
workshop on electron microscopy, Tempe, AZ, October, 1993.

21. J.R. Chelikowsky, N. Troullier, and Y. Saad: “Higher Order Finite Difference Methods Applied
to Electronic Structure Problems,” Toward Teraflop Computing, Baton Rouge, LA, February,
1994.

22. J.R. Chelikowsky, N. Troullier, and Y. Saad: “Pseudopotentials and Symmetric Multiprocessing
Algorithms for Computing the Properties of Liquid Semiconductors,” March Meeting of the
American Physical Society, Pittsburgh, PA, March 1994.

23. J.R. Chelikowsky: “Squeezing the Crystallinity Out of Solids: Pressure Induced Amorphization
of Quartz,” Conference on the Quantum Theory of Real Materials, Berkeley, CA, August, 1994.

24. J.R. Chelikowsky: “Quantum Simulations of Clusters Using the Finite-Difference Pseudopoten-
tial Method,” International Symposium on Computational Molecular Dynamics, Minneapolis,
MN, October, 1994.

25. J.R. Chelikowsky: “Simulating Clusters with REAL Forces in REAL Space,” Workshop on
Electronic Structure Theory, University of California at Davis, March, 1995.

26. J.R. Chelikowsky: “Elastic Anomalies and Pressure Induced Amorphization in Crystalline Sil-
ica,” Computational Materials Science Conference, Morgantown, WV, May, 1995.
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27. J.R. Chelikowsky: “Pressure Induced Amorphization and Memory Glasses in Quartz-like Mate-
rials,” IV International Conference on Advanced Materials (ICAM-4), Cancun, Mexico, August,
1995.

28. J.R. Chelikowsky: “The Electronic and Structural Properties of Matter: From ‘Bloch-Simons’
to ‘Ab Initio’ Pseudopotentials,” Aaron N. Bloch Symposium, Exxon Research and Engineering
Company, NJ, October, 1995.

29. J.R. Chelikowsky, X. Jing and N. Binggeli: “Simulating the Properties of Clusters at Finite Tem-
peratures with Finite Difference Methods,” Materials Research Society, Boston, MA, Novem-
ber,1995.

30. J.R. Chelikowsky: “Grids in Space: Predicting the Electronic and Structural Properties of Lo-
calized Systems,” CECAM Workshop, Lyon, France, July,1996.

31. J.R. Chelikowsky: Summer School on Physics of Novel Materials. Canberra, Australia, January,
1997.

32. J.R. Chelikowsky, “Quantum Confinement and Optical Gaps in Silicon Nanocrystals,” Interna-
tional Materials Research Congress, Cancun, Mexico, September, 1997.

33. J.R. Chelikowsky: “Thermal properties and elastic anomalies in silica,” CECAM Workshop,
Lyon, France, September, 1997.

34. J.R. Chelikowsky: “Atomic Structure and Scanning Tunneling Microscopy of the As Vancancy
on the GaAs (110) Surface,” Materials Research Society, Boston, MA, November,1997.

35. J.R. Chelikowsky: “New Phase and Gradual Coordination Change in Silica Under Pressure,”
Materials Research Society, Boston, MA, November,1997.

36. J.R. Chelikowsky: “Predicting the Properties of Electronic Materials with Pseudopotentials and
Supercomputers,” Ninth CIMTEC World Forum on Materials Meeting, Florence, Italy, July,
1998.

37. J.R. Chelikowsky: “Optical Properties of Confined Systems,” Dynamics of Clusters Workshop,
sponsored by INT/ITAMP, Seattle Washington, July, 1998.

38. J.R. Chelikowsky: “The Evolution of Optical Properties in Nanostructures,” Midwest Solid State
Conference, Ames, Iowa, October, 1998.

39. J.R. Chelikowsky: “The Evolution of Optical Properties in Nanostructures,” Ninth International
Workshop on Computational Materials Science: Electronic Structure Theory and Simulations,
Trieste, Italy, January, 1999.

40. J.R. Chelikowsky: “High Performance Algorithms for Predicting the Properties of Electronic
Materials: Applications to Nanostructures,” Workshop on Parallel Algorithms, Computational
Efficiency and Multiscale Materials Simulations, New Orleans, April, 1999.

41. J.R. Chelikowsky:“Using TDLDA in Real Space: Applications to the Excitation Spectra and
Collective Electronic Response in Clusters,” Workshop on Time Dependent Local Density Ap-
proximation, Santa Barbara, April, 1999.

42. J.R. Chelikowsky:“The Evolution of Optical Properties in Nanostructures,” International Con-
ference on Advanced Materials, Beijing, China, June, 1999.

43. J.R. Chelikowsky:“Time Dependent Density Functional Theory Applied to the Optical Proper-
ties in Nanostructures,” CECAM Workshop, Lyon, France, September,1999.

44. J.R. Chelikowsky:“Optical Excitations and Polarizabilities of Nanostructures,” International Sym-
posium on Clusters and Nanostructure Interfaces, Richmond, VA, October, 1999.

45. J.R. Chelikowsky: “Optical Excitations in Confined Systems,” Conference of the Theory of
Atomic and Molecular Clusters (TAMC-3), Berlin, Germany, October, 1999.
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46. J.R. Chelikowsky: “A Coordinate Space Method for the Response Functions of Localized Sys-
tems,” March Meeting of the American Physical Society, Bull. APS 45, 874 (2000).

47. J.R. Chelikowsky: “Theory of Pseudopotentials,” Spring College on Electronic Structure Ap-
proaches to the Physics of Materials, International Centre for Theoretical Physics, Trieste, Italy,
May, 2000.

48. J.R. Chleikowsky: “Pressure Induced Amorphization in Quartz,” 103rd Annual Meeting of the
American Ceramic Society, April, 2001.

49. J.R. Chelikowsky: “Silicon in All its Forms,” 2001 MRS Fall Meeting, Boston, MA, November,
2001. [Turnbull Award Lecture]

50. J.R. Chelikowsky: “Density Functional Theory from the Ground State to the Excited State,”
International Symposium of Atomic, Molecular and Solid State Theory, Sanibel, February, 2002.
[Plenary Talk]

51. J.R. Chelikowsky: “Simulations of Semiconductor Liquids Using First Principles Molecular
Dynamics,” 15th Annual Workshop on Recent Developments in Computer Simulation Studies in
Condensed Matter Physics, Athens, GA, March 2002.

52. J.R. Chelikowsky: “Optical Excitations at the Nanostructure Scale,” March Meeting of the
American Physical Society, Indianapolis, IN, March 2002.

53. J.R. Chelikowsky: “Quantum Dots and Nanocrystals: Optical Excitations,” 34th Great Lakes
Regional Meeting of the American Chemical Society, Minneapolis, MN, June, 2002.

54. J.R. Chelikowsky: “Predicting the Properties of Liquid Semiconducors,” Ninth CIMTEC World
Forum on Materials Meeting, Florence, Italy, July, 2002. (presented by J. Derby)

55. J.R. Chelikowsky, M. Jain and L. Kronik: “Electronic Structure and Spin-Polarization of Mn-
containing Dilute Magnetic III-V Semiconductors,” American Vacuum Society, Denver, CO,
November, 2002.

56. J.R. Chelikowsky: “Spin-Polarization and Electronic Structure of Mn Containing Dilute Mag-
netic III-V Semiconductors,” Materials Research Society Fall 2002, Boston, MA, December
2002.

57. J.R. Chelikowsky: “Optical Excitations in Molecules, Clusters and Nanocrystals,” Mardi Gras
Conference: Frontiers of Grid Computing at the Nano-Bio Interface,” Baton Rouge, LA, Febru-
ary 2003.

58. J.R. Chelikowsky: “Predicting the optical and electronic properties of semiconductors at the
nanoscale,” IGERT Nanoparticle Science and Engineering Summer Symposium, Minneapolis,
MN, July, 2003.

59. J.R. Chelikowsky: “Optical properties and doping of semiconductor nanocrystals,” Grand Chal-
lenges in Modeling the Assembly and Properties of Nanomaterials, DOE workshop at Argonne
National Labs, August, 2003.

60. J.R. Chelikowsky: “Quantum confinement in nanocrystals: Optical excitations and doping.
Computational Approaches towards the Electronics Properties of Quantum Workshop sponsored
by DARPA-DSO, Chicago, September, 2003.

61. J.R. Chelikowsky: “Point Defects in Silicon: Modeling the Infinite with the Finite,” Mardi Gras
Conference: Materials and Modeling for Information Technology, Baton Rouge, LA, February
2004.

62. J.R. Chelikowsky: “Computational Methods for Predicting the Optical Properties of Matter at
the Nanoscale,” EC-NSF Workshop on Computational Methods in Materials Science, San Fran-
cisco, CA, April, 2004.
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63. J.R. Chelikowsky; “Predicting the Optical and Structural Properties of Matter at the Nanoscale,”
Fourth SIAM Conference on Mathematical Aspects of Materials Science, Los Angeles, CA,
May, 2004.

64. J.R. Chelikowsky: “Ab Initio Simulation of the Properties of Nanoclusters,” 3rd International
Conference on Computational Modeling and Simulation of Materials, Sicily, Italy, June, 2004.

65. J.R. Chelikowsky: “Numerical Methods for Predicting the Optical Properties of Nanocrystals,”
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