
Contents 

Introduction 
By S. Miyashita, M. Imada, and H. Takayama . 1 

Part I First Principles Calculations 

First Principles Methods for Correlated Ground States of Solids 
By D.R. Hamann (With 2 Figures) . 7 

Computational Physics Approach 
to Scanning Tunneling Microscopy and Spectroscopy 
By M. Tsukada, K. Kobayashi, H. Kageshima, N. Isshiki, and 
S. Watanabe (With 5 Figures). 16 

Electronic Structures of Fullerenes and Fullerides 
By S. Saito, A. Oshiyama, and Y. Miyamoto (With 2 Figures) . 22 

Structure Optimization and Dynamics of Fine Particles 
in LCAO Methods 
By C. Satoko. 27 

Electronic Structures of Hetero-Crystalline Semiconductor Superlattices 
By T. Nakayama and M. Murayama (With 2 Figures) . 29 

An Application of the Car-Parrinello Method 
to a Study of Alkali-Metal Adsorbed Si(001) Surface 
By Y. Morikawa, K. Kobayashi, and K. Terakura (With 2 Figures) .... 31 

Ab-Initio Molecular Dynamics Study of the Si(001) Surface 
By T. Uda and S. lhara (With 5 Figures) . 36 

Traditional and Ab-Initio Molecular Dynamics Simulations - 
Applications to Glass Transition and Amorphous SiH 
By F. Yonezawa and S. Sakamoto (With 9 Figures). 41 

Part II Strongly Correlated Electron Systems 

Projection Monte Carlo Method 
and Choice of the Optimal Trial Wavefunction 
By S. Sorella (With 4 Figures) . 55 

VII 

Bibliografische Informationen
http://d-nb.info/921397046

http://d-nb.info/921397046


Simulation Method for Strongly Correlated Systems and Its Applications 
By M. Imada and N. Furukawa (With 5 Figures). 63 

Recent Progress 
in the Auxiliary-Field Many-Fermion Simulation Method 
By D.R. Hamann (With 3 Figures) . 70 

S-Wave Superconductivity in the t - J Model with Two Planes 
By E. Dagotto (With 4 Figures) . 84 

Calculation of Excitation Spectra 
Based on the Numerical Renormalization Group Method 
By Y. Shimizu and 0. Sakai (With 5 Figures) . 92 

Real Space Numerical Renormalization Groups for Hubbard Models 
By S.R. White (With 2 Figures) . 97 

Bayesian Methods, Maximum Entropy, and Quantum Monte Carlo 
By J.E. Gubematis, R.N. Silver, and M. Jarrell . 105 

Anyons on a Lattice 
By Y. Hatsugai, M. Kohmoto, and Y.-S. Wu . 115 

Ground State Wave Function of an Extended Hubbard Model 
By T. Nishino (With 2 Figures) . 117 

Numerical Study on the t-t'-J-J' Model 
By K. Takano, K. Sano, and I. Doi (With 2 Figures) . 119 

Random Magnetic Field and Anderson Localization 
By T. Sugiyama and N. Nagaosa (With 1 Figure) . 121 

Numerical Studies of Models with Suhl-Kondo Pair Transfer Interaction 
By Y. Asai (With 1 Figure) . 124 

Part III Quantum Spin Systems and Others 

Numerical Methods for Quantum Spin Systems 
By M. Makivid (With 11 Figures). 129 

Quantum Effects in Random Spin Systems 
By S. Miyashita and J. Behre (With 3 Figures) . 145 

Numerical Calculations of S=1 Heisenberg Antiferromagnetic Chain 
By M. Takahashi (With 4 Figures) . 152 

Frustrated Quantum Antiferromagnets in Two Dimensions 
By H. Nishimori. 157 

Symmetry Breaking in a Quantum Double-Well Chain 
By J.E. Gubematis, D.K. Campbell, and Xidi Wang (With 1 Figure) ... 162 

VIII 



Numerical Experiments on Frustrated Quantum Spin Systems 
By S. Miyazawa, M. Makivic, T. Horiki, and S. Homma 
(With 4 Figures). 168 

Haldane Antiferromagnet in a Magnetic Field 
By T. Sakai and M. Takahashi (With 2 Figures) . 171 

Spin Correlations in the S=1 XXZ Chain 
By K. Kubo (With 1 Figure) . 173 

Crossover Between the Haldane Gap Phase and the Dimer Phase 
in the Spin 1/2 Alternating Heisenberg Chain 
By K. Hida (With 1 Figure) . 175 

Ground-State Properties 
of the Frustrated One-Dimensional S=1 Heisenberg Model 
By T. Tonegawa, M. Kaburagi, N. Ichikawa, and I. Harada 
(With 2 Figures). 177 

Numerical Study of Quantum Spin Systems 
By M. Kaburagi, T. Tonegawa, and T. Nishino. 179 

The Ground State of Frustrated Quantum Spin Systems 
and the Marshall Condition 
By H. Kitatani (With 1 Figure). 181 

Ground State of the Two-Dimensional Square-Lattice Antiferromagnet 
with Dzyaloshinski-Moriya Interaction 
By Y. Ohta, W. Koshibae, and S. Maekawa (With 1 Figure). 183 

Part IV Critical Phenomena 

Numerical CAM Analysis of Critical Phenomena in Spin Systems 
By M. Suzuki, N. Hatano, and Y. Nonomura . 187 

Monte Carlo Study of the Random Potts Model 
By Y. Okabe and M. Kikuchi (With 3 Figures). 193 

Coherent-Anomaly Method 
in Two-Dimensional Antiferromagnetic Ising Models 
on Square and Triangular Lattices 
By A. Lipowski and M. Suzuki . 198 

Spin Ordering Property 
of a System with Nearly Degenerate Stable States 
By O. Nagai, S. Miyashita, and T. Horiguchi . 200 

IX 



Part V Spin Glasses 

Spin Glasses: Results from Numerical Simulations 
By P. Young (With 4 Figures) . 205 

A Hybrid Monte-Carlo Spin-Dynamics Method 
and Its Applications to the ± J Heisenberg Models in Three Dimensions 
By F. Matsubara, T. Iyota, and S. Inawashiro (With 6 Figures) . 219 

Chiral Order in Vector Spin Glasses 
By H. Kawamura (With 1 Figure). 225 

Simulation of Models for Isotropic and Anisotropic Orientational Glasses 
By K. Binder (With 4 Figures) . 230 

The Phase Diagram 
of the Three-Dimensional ± J-Ising Spin Glass Model 
By N. Ito (With 1 Figure) . 236 

Phase Diagram and Ordered Phase of the ± J Model 
by the Interfacial Method 
By Y. Ozeki and Y. Ueno (With 2 Figures) . 238 

Replica Optimization Method 
for Ground-State Search of Random Spin-Systems 
By N. Kawashima and M. Suzuki . 240 

Anomalous Phase in the 2D EA Ising Spin Glass 
By K. Nemoto, K. Hukushima, and H. Takayama (With 2 Figures) .... 242 

AC Susceptibility of the Three-Dimensional ± J Ising Model 
By T. Shirakura and S. Inawashiro (With 1 Figure) . 244 

Part VI Other Complex Systems 

Monte Carlo Simulation of Polymeric Materials - Still a Challenge? 
By K. Binder (With 9 Figures) . 249 

Simulating Spatiotemporal Chaos with Coupled Map Lattices 
By K. Kaneko . 260 

Dynamical Behavior of Thermostated Harmonic Oscillators 
By S. Nosd (With 1 Figure) . 272 

Computer Simulation of High Density Amorphous Ice 
By S. Ozawa, Y. Sasajima, and Y. Hiki (With 1 Figure) . 274 

Statistical Mechanics of Polymer Networks 
By K. Ohno (With 1 Figure) . 276 

Studies on Metastable States by Ising Machine m-TIS2 
By H. Tomita and S. Miyashita (With 1 Figure) . 278 

x 



Raman Correlation Function of Percolating Networks 
By T. Nakayama and K. Yakubo (With 1 Figure) . 280 

Dynamics of Charge Density Wave Systems with Multidomain Structure 
By H. Matsukawa, N. Koshita, Y. Takada, and C. Sakiyama 
(With 1 Figure) . 282 

Part VII Computer Facilities 

Computational Physics on Connection Machine Supercomputers 
By E. Loh, Jr. 287 

Ising Machine m-TIS2 
By N. Ito, M. Taiji, and M. Suzuki . 297 

Index of Contributors. 299 

XI 


