Bibliography

[1] R. P. Feynman, R. B. Leighton and M. Sands, The Feynman Lectures on Physics, Vol. I (Addison-Wesley, Reading, Massachusetts, 1963) p. 1-2.

[2] P. Hohenberg and W. Kohn, Phys. Rev. 136, 864 (1964); W. Kohn and L. J. Sham, Phys. Rev. 140, 1133 (1965).

[3] J. P. Perdew and A. Zunger, Phys. Rev. B 23, 5048 (1981).

[4] M. C. Payne, M. P. Teter, D. C. Allan, T. A. Arias, and J. D. Joannopoulos, Rev.

Mod. Phys. 64, 1045 (1992).

[5] A. Cottrell, Von Hippel Award address, Materials Research Society Bulletin 22, No. 5, 15 (1997).

[6] A. Messiah, Quantum Mechanics, Vol. II (John Wiley, New York, 1976), p. 781. [7] R. Car and M. Parinello, Phys. Rev. Lett. 55, 2471 (1985). [8] A. Voter, Materials Research Society Bulletin 21, No. 2, 17 (1996). [9] M. Born, Ann. Physik 44, 605 (1914). [10] J. de Launay, Solid State Physics 2, 220 (1956). [11] H. B. Huntington, Solid State Physics 7, 213 (1958).

[12] W. A. Harrison, Ph.D. Dissertation, University of Illinois, Urbana, Illinois (1956). 195

Chapter 7: Conclusion 196 [13] F. H. Stillinger and T. A. Weber, Phys. Rev. B 31, 5262 (1985). [14] S. Foiles, Materials Research Society Bulletin 21, No. 2, 24 (1996). [15] M. S. Tang, C. Z. Wang, C. T. Chan and K. M. Ho, Phys. Rev. B 53, 979 (1996);

C. Z. Wang, K. M. Ho and C. T. Chan, Phys. Rev. Lett. 70, 611 (1993). [16] G. C. Abell, Phys. Rev. B 31, 6184 (1985).

[17] A. E. Carlsson, in Solid State Physics: Advances in Research and Applications, edited by H. Ehrenreich and D. Turnbull (Academic, New York, 1990), 43, p. 1.

[18] J. Tersoff, Phys. Rev. Lett. 56, 632 (1986).

[19] H. Balamane, T. Halicioglu, and W. A. Tiller, Phys. Rev. B 46, 2250 (1992). [20] D. G. Pettifor, Springer Proc. in Physics 48, 64 (1990).

[21] P. Alinaghian, S. R. Nishitani and D. G. Pettifor, Phil. Mag. B 69, 889 (1994); [22] J. R. Chelikowsky J. C. Phillips, M. Kamal and M. Strauss, Phys. Rev. Lett. 62, 292 (1989); J. R. Chelikowsky and J. C. Phillips, Phys. Rev. B 41 5735 (1990); J. R. Chelikowsky, K. M. Glassford and J. C. Phillips, 44 1538 (1991).

[23] A. Guinier, The Structure of Matter (Edward Arnold, New York, 1984). [24] T. Halicioglu, H. O. Pamuk and S. Erkoc, Phys. Stat. Sol. B 149, 81 (1988). [25] Z. Q. Wang and D. Stroud, Phys. Rev. B 38, 1384 (1988). [26] J. Tersoff, Phys. Rev. Lett. 61, 2879 (1988).

[27] E. P. Andribet, J. Dominguez-Vasquez, A. M. C. Perez-Martin, E. V. Alonso and J. J. Jiminez-Rodriguez, Nucl. Instrum. Methods Phys. Res. B 115, 501 (1995).

[28] F. H. Stillinger and T. A. Weber, J. Chem. Phys. 88, 5123 (1988).

Chapter 7: Conclusion 197 [29] F. H. Stillinger, T. A. Weber and R. A. Laviolette, J. Chem. Phys. 85, 6460 (1986);

F. H. Stillinger and T. A. Weber, 91, 4899 (1987).

[30] T. Ito, K. E. Khor and S. Das Sarma, Phys. Rev. B 40, 9715 (1989); K. E. Khor and S. Das Sarma, J. Vac. Sci. Technol. B 10, 1994 (1992).

[31] J. Tersoff, Phys. Rev. B 39, 5566 (1989).

[32] P. C. Kelires and J. Tersoff, Phys. Rev. Lett. 63, 1164 (1989). [33] F. H. Stillinger and T. A. Weber, Phys. Rev. Lett. 62, 2144 (1989). [34] P. Vashishta, L. Rajiv, K. Kalia, J. P. Rino and I. Ebbsjo, Phys. Rev. B 41, 12197 (1990).

[35] P. Vashishta, R. Kalia, G. A. Antonio and I. Ebbsjo, Phys. Rev. Lett. 62, 1651 (1989).

[36] E. Kaxiras, Comp. Mater. Sci. 6, 158 (1996). [37] J. Tersoff, Phys. Rev. B 37, 6991 (1988). [38] J. Tersoff, Phys. Rev. B 38, 9902 (1988).

[39] J. Ferrante, J. R. Smith, and J. H. Rose, Phys. Rev. Lett. 50, 1385 (1983); J. H.

Rose, J. R. Smith and J. Ferrante, Phys. Rev. B 28, 1835 (1983). [40] M. Ishimaru, K. Yoshida, and T. Motooka, Phys. Rev. B 53, 7176 (1996). [41] R. Biswas and D. R. Hamann, Phys. Rev. Lett. 55, 2001 (1985); Phys. Rev. B 36, 6434 (1987).

[42] E. Kaxiras and K. Pandey, Phys. Rev. B 38, 12736 (1988). [43] J. R. Chelikowsky, Phys. Rev. Lett. 60, 2669 (1988). [44] B. W. Dodson, Phys. Rev. B 35, 2795 (1987).

Chapter 7: Conclusion 198 [45] K. E. Khor and S. Das Sarma, Phys. Rev. B 38, 3318 (1988). [46] K. E. Khor and S. Das Sarma, Phys. Rev. B 39, 1188 (1989); 40, 1319 (1989). [47] D. W. Brenner, Phys. Rev. Lett. 63, 1022 (1989).

[48] M. I. Baskes, Phys. Rev. Lett. 59, 2666 (1987); M. I. Baskes, J. S. Nelson and A.

F. Wright, Phys. Rev. B 40, 6085 (1989).

[49] J. Wang and A. Rockett, Phys. Rev. B 43, 12571 (1991). [50] P. N. Keating, Phys. Rev. 145, 637 (1966).

[51] D. W. Brenner and B. J. Garrison, Phys. Rev. B 34, 1304 (1986). [52] A. M. Stoneham, V. T. B. Torres, P. M. Masri and H. R. Schober, Phil. Mag. A 58, 93 (1988).

[53] A. R. Al-Derzi, R. L. Johnston, J. N. Murrel and J. A. Rodriguez-Ruiz, Mol. Phys.

73, 265 (1991); J. N. Murrel and J. A. Rodriguez-Ruiz, 71, 823 (1990). [54] E. M. Pearson, T. Takai, T. Halicioglu and W. A. Tiller, J. Crystal Growth 70, 33 (1984).

[55] A. D. Mistriotis, N. Flytzanis, and S. C. Farantos, Phys. Rev. B 39, 1212 (1989). [56] B. Bolding and H. Anderson, Phys. Rev. B 41, 10568 (1990). [57] F. Ercolessi and J. B. Adams, Europhys. Lett. 26, 583 (1994). [58] D. F. Richards and J. B. Adams, in Grand Challenges in Computer Simulation, Proceedings High Performance Computing ‘95, ed. by A. Tentner, 218 (1995).

[59] D. F. Richards, J. B. Adams, J. Zhu, L. Yang, and C. Mailhiot, Bull. Am. Phys.

Soc. 41, 264 (1996).

[60] J. S. McCarly and S. T. Pantelides, Bull. Am. Phys. Soc. 41, 264 (1996).

Chapter 7: Conclusion 199 [61] J. Harris, Phys. Rev. B 31, 1770 (1985); A. P. Sutton, M. W. Finnis, D. G. Pettifor and Y. Ohta, J. Phys. C 21, 35 (1988).

[62] A. P. Sutton, M. W. Finnis, D. G. Pettifor and Y. Ohta, J. Phys. C 21, 35 (1988). [63] D. Pettifor, Bonding and Structure of Molecules and Solids (Clarendon Press, Oxford, 1995).

[64] A. E. Carlsson, P. A. Fedders and C. W. Myles, Phys. Rev. B 41, 1247 (1990). [65] A. E. Carlsson, Springer Proc. in Phys. 48, 257 (1990).

[66] A. E. Carlsson, Phys. Rev. B 32, 4866 (1985); A. E. Carlsson and N. W. Ashcroft, 27, 2101 (1983).

[67] A. P. Horsfield, A. M. Bratkovsky, M. Fearn, D. G. Pettifor and M. Aoki, Phys.

Rev. B 53, 12694 (1996).

[68] W. A. Harrison, Phys. Rev. B, 41, 6008 (1990).

[69] H. Metiu, Mini-Workshop on Interatomic Potentials and Multi-Scale Modeling, Institute for Theoretical Physics, University of Santa Barbara, June 5-7 (1997).

[70] M. Born, in Lattice Dynamics, ed. by R. F. Wallis (Pergamon, New York, 1965), p.1.

[71] E. R. Cowley, Phys. Rev. Lett. 60, 2379 (1988).

[72] S. R. Nishitani, P. Alinaghian, C. Hausleitner and D. G. Pettifor, Phil. Mag. Lett.

69, 177 (1994).

[73] A. E. H. Love, Mathematical Theory of Elasticity, 4th ed. (Cambridge University Press, 1927).

[74] M. Born and K. Huang, Dynamical Theory of Crystal Lattices (Clarendon Press, Oxford, 1954).

Chapter 7: Conclusion 200 [75] A. H. Cottrell, The Mechanical Properties of Matter (Kreiger, New York, 1981). [76] W. A. Harrison, Electronic Structure and the Properties of Solids (Dover, N.Y.

1980).

[77] M. J. P. Musgrave and J. A. Pople, Proc. Roy. Soc. A 268, 474 (1962). [78] G. Simmons and H. Wang, Single Crystal Elastic Constants and Calculated Aggregate Properties: A Handbook (MIT, Cambridge, MA, 1971).

[79] O. N. Nielsen and R. M. Martin, Phys. Rev. B 32, 3792 (1985). [80] N. Bernstein and E. Kaxiras, submitted to Phys. Rev. B; in Materials Theory, Simulations and Parallel Algorithms, ed. by E. Kaxiras, J. Joannopoulos, P. Vashista, and R. Kalia, Materials Research Society Symposia Proceedings, 408 (M. R. S., Pittsburgh, 1996), 55.

[81] L. Kleinman, Phys. Rev. 128, 2614 (1962).

[82] C. S. G. Cousins, L. Gerward, J. Staun Olsen, B. Selsmark and B. J. Sheldon, J.

Appl. Crystallogr. 15, 154 (1982).

[83] A. Segmuller, Phys. Kondens. Mater. 3, 18 (1964).

[84] A. Segmuller and H. R. Neyer, Phys. Kondens. Mater., Phys. Kondens. Mater. 4, 63 (1965).

[85] J. F. Nye, Physical Properties of Crystals (Clarendon Press, Oxford, 1957). [86] W. A. Harrison and J. C. Phillips, Phys. Rev. Lett. 33, 410 (1974). [87] D. J. Chadi, Phys. Rev. B 29, 785 (1984).

[88] A. P. P. Nicholson and D. J. Bacon, J. Phys. C: Solid State Phys. 10, 2295 (1977). [89] H. Poincare, The Value of Science (Dover, New York, 1958), p.76.

Chapter 7: Conclusion 201 [90] A. Carlsson, C. Gelatt, and H. Ehrenreich, Phil. Mag. A 41 (1980). [91] B. Friedman, Principles and Techniques of Applied Mathematics (Wiley, New York, 1956).

[92] N. W. Ashcroft and N. D. Mermin, Solid State Physics (Saunders College Publishers, New York, 1976).

[93] N.-X. Chen, Phys. Rev. Lett. 64, 1193 (1990).

[94] G. H. Hardy and E. M. Wright, An Introduction to the Theory of Numbers (Oxford Univ. Press, Oxford, 1979), 5th ed.

[95] R. A. Dean, Elements of Abstract Algebra (John Wiley, New York, 1966). [96] J. Maddox, Nature 344, 377 (1990).

[97] N.-X. Chen and G.-B. Ren, Phys. Rev. B 45, 8177 (1992). [98] J. Wang, K. Zhang, and X. Xie, J. Phys. C 6, 989 (1994). [99] N.-X. Chen, Z.-D. Chen and Y.-C. Wei, Phys. Rev. E 55, R5 (1997). [100] Q. Xie and N.-X. Chen, Phys. Rev. B 51, 15856 (1995). [101] M. W. Finnis and J. E. Sinclair, Phil. Mag. A 50, 45 (1984). [102] N. Moll, M. Bockstedte, M. Fuchs, E. Pehlke, and M. Scheffler, Phys. Rev. B 52, 2550 (1995).

[103] M. T. Yin, Phys. Rev. B 30, 1773 (1984). [104] M. Yin and M. Cohen, Phys. Rev. B 26, 5668 (1982). [105] M. Mehl and L. Boyer, Phys. Rev. B 43, 9498 (1991); [106] E. Kaxiras and L. Boyer, Phys. Rev. B 50, 1535 (1994).

Chapter 7: Conclusion 202 [107] L. D. Landau and E. M. Lifshitz, Quantum Mechanics: Non-relativistic Theory (Pergamon, New York, 1977).

[108] L. Pauling, The Nature of the Chemical Bond (Cornell University, Ithaca, 1960). [109] W. H. Press, S. A. Teukolsky, W. T. Vetterling and B. P. Flannery, Numerical Recipes in C, Second Ed. (Cambridge University Press, 1992).

[110] J. R. Chelikowsky, J. C. Phillips, M. Kamal, and M. Strauss, Phys. Rev. Lett. 62, 292 (1989).

[111] K. C. Pandey, Phys. Rev. Lett. 57, 2287 (1986). [112] M. T. Yin and M. L. Cohen, Phys. Rev. B 24, 2303 (1981). [113] I. P. Batra, Phys. Rev. B 41, 5048 (1990).

[114] M. Z. Bazant, E. Kaxiras and J. F. Justo, submitted to Phys. Rev. B (1997). [115] J. F. Justo, M. Z. Bazant, E. Kaxiras, V. V. Bulatov and S. Yip, Materials Research Society Proceedings, Spring Meeting Symposium E (Materials Research Society, Pittsburgh, 1997).

[116] S. Ismail-Beigi and E. Kaxiras, private communication (1993). [117] D. W. Brenner, M.R.S. Bulletin 21 no. 2, 36 (1996).

[118] E. Kaxiras and L. L. Boyer, Modeling Simul. Mater. Sci. Eng. 1, 91 (1992). [119] K. P. Huber and G. Herzberg, Constants of Diatomic Molecules (Van Norstrand, New York, 1979).

[120] M. S. Duesbery, D. J. Michel, E. Kaxiras and B. Joos, in Defects in Materials, Materials Research Society Proceedings 109, ed. by P. D. Bristowe, J. E. Epperson, J. E. Griffith and Z. Lillenthal-Weber (Materials Research Society, Pittsburgh, 1991), p. 125.

Chapter 7: Conclusion 203 [121] E. Kaxiras and M. S. Duesbery, Phys. Rev. Lett. 70, 3752 (1993). [122] Y. Bar-Yam and J. D. Joannopolous, Phys. Rev. Lett. 52, 1129 (1984). [123] P.J. Kelly and R. Car, Phys. Rev. B 45, 6543 (1992). [124] H. Seong and L. J. Lewis, Phys. Rev. B 53, 9791 (1996).

[125] I. Kwon, R. Biswas, C. Z. Wang, K. M. Ho and C. M. Soukoulis, Phys. Rev. B 49, 7242 (1994).

[126] J. Justo, Atomistics of Dislocation Mobility in Silicon: Core Reconstruction and Mechanisms (Ph.D Thesis, Department of Nuclear Engineering, Massachussetts Institute of Technology, 1997).

[127] P. E. Blöchl, E. Smargiassi, R. Car, D. B. Laks, W. Andreoni, and S. T. Pantelides, Phys. Rev. Lett. 70, 2435 (1993).

[128] J. P. Hirthe and J. Lothe, Theory of Dislocations (Wiley, New York, 1982). [129] J. R. K. Bigger et. al., Phys. Rev. Lett. 69, 2224 (1992). [130] M. S. Duesbery, B. Joos, and D. J. Michel, Phys. Rev. B 43, 5143 (1991). [131] T. A. Arias, V. V. Bulatov, S. Yip, and A. S. Argon (to be published). [132] D. L. Goodstein, States of Matter (Prentice-Hall, Englewood Cliffs, NJ, 1975). [133] J. Q. Broughton and X. P. Li, Phys. Rev. B 35, 9120 (1987). [134] W. D. Luedtke and U. Landman, Phys. Rev. B 37, 4656 (1988). [135] M. D. Kluge, J. R. Ray and A. Rahman, Phys. Rev. B 36, 4234 (1987). [136] K. Ding and H. C. Andersen, Phys. Rev. B 34, 6987 (1986). [137] J. M. Holender and G. J. Morgan, J. Phys.: Condens. Matter 3, 1947 (1991).

Chapter 7: Conclusion 204 [138] P. C. Kelires and J. Tersoff, Phys. Rev. Lett. 61, 562 (1988). [139] P. Tamayo, J. P. Mesirov and B. M. Boghosian, Proceedings Supercomputing ’91 (IEEE Comput. Soc. Press, Los Alamitos, CA, 1991), p. 462.

[140] A. Melcuk, R. C. Giles and H. Gould, Computers in Physics May/Jun, 311 (1991). [141] R. C. Giles and P. Tamayo, Proceedings. Scalable High Performance Computing Conference SHPCC-92 (IEEE Comput. Soc. Press, Los Alamitos, CA, 1992), p. 240.

[142] P. S. Lohmdahl, P. Tamayo, N. Gronbech-Jensen and D. M. Beazley, Proceedings of Supercomputing ’93 (IEEE Comput. Soc. Press, Los Alamitos, CA, 1993), p. 520.

[143] D. M. Beazley, P. S. Lohmdahl, N. Gronbech-Jensen and P. Tamayo, Proceedings Eighth International Parallel Processing Symposium (IEEE Comput. Soc. Press, Los Alamitos, CA, 1994), p. 800.

[144] M. P. Allen and D. J. Tildesley, Computer Simulation of Liquids (Clarendon Press, Oxford, 1987).

[145] H. C. Andersen, J. Chem Phys. 72, 2384 (1980). [146] M. Parinello and A. Rahman, J. Appl. Phys. 52, 7182 (1981). [147] G. Bennetin, L. Galgani, and J.-M. Strelcyn, Phys. Rev. A, 14, 2338 (1976); G.

Bennetin, L. Galgani, A. Giorgilli, and J.-M. Strelcyn, Meccanica, 15, 9 (1980). [148] J. Tobochnik and H. Gould, Computers in Physics, Nov/Dec, 86 (1989). [149] V. M. Glazov, S. N. Chizhevskaya and N. N. Glagoleva, Liquid Semiconductors (Plenum, New York, 1969), Ch. 3.

Chapter 7: Conclusion 205 [150] M. Davidovic, M. Stojic and D. Jovic, J. Phys. C: Solid State Phys. 16, 2053 (1983).

[151] I. Stich, R. Car and M. Parinello, Phys. Rev. Lett. 63, 2240 (1989); Phys. Rev.

B 44, 4262 (1991).

[152] R. Biswas, G. S. Grest and C. M. Soukoulis, Phys. Rev. B 36, 7437 (1987). [153] I. Stich, R. Car and M. Parinello, Phys. Rev. B 44, 11,092 (1991). [154] N. W. Ashcroft, Il Nuovo Cimento D 12, 597 (1990). [155] F. Wooten, K. Winer and D. Weaire, Phys. Rev. Lett. 54, 1392 (1985). [156] M. Abramowitz and I. A. Stegun eds., Handbook of Mathematical Functions (Dover, New York, 1965), Ch. 24.

[157] K. P. Bogart, Introductory Combinatorics (Academic Press, New York, 1990). [158] W. Feller, An Introduction to Probability Theory and Its Applications, Vol. 1, Third Edition (John Wiley and Sons, New York, 1966).

[159] I. S. Gradshteyn and I. M. Ryzhik, Table of Integrals, Series and Products, Fifth Edition (Academia Press, New York, 1994).