
Quantum Monte Carlo Methods 
in Physics and Chemistry 
edited by 

M. P. Nightingale 
Department of Physics, 
University of Rhode Island, 
Kingston, Rhode Island, U.S.A. 

and 

С J. Umrigar 
Cornell Theory Center and Laboratory of 
Atomic and Solid State Physics, 
Cornell University, Ithaca, New York, U.S.A. 

kitf 

Kluwer Academic Publishers 
Dordrecht / Boston / London 

Published in cooperation with NATO Scientific Affairs Division 



Table of Contents 

Preface vii 

1 Basics, quantum Monte Carlo and statistical mechanics 
M. P. Nightingale 1 

2 Stochastic diagonalization 
Hans de Raedt, Werner Fettes, and Kristel Michielsen 37 

3 World-line quantum Monte Carlo 
R. T. Scalettar 65 

4 Variational Monte Carlo in solids 
S. Fahy 101 

5 Variational Monte Carlo basics and applications to 
atoms and molecules 
C. J. Umrigar 129 

6 Calculations of exchange frequencies with path integral 
Monte Carlo: solid 3He adsorbed on graphite 
B. Bernu and D. Ceperley 161 

7 Static response of homogeneous quantum fluids by 
diffusion Monte Carlo 183 
Gaetano Senatore, Saverio Moroni, and David M. Ceperley 

8 Equilibrium and dynamical path integral methods: an 
introduction 
J.D. Doll, M. Eleftheriou, S.A. Corcelli, and David L. Freeman 213 

9 Diffusion Monte Carlo 
Lubos Mitas 247 



VI 

10 Fermion Monte Carlo 
Malvin H. Kalos and Francesco Pederiva 263 

11 Quantum Monte Carlo in nuclear physics 
Joseph Carlson 287 

12 Reptation quantum Monte Carlo: a round-trip tour 
from classical diffusion to quantum mechanics 
Stefano Baroni and Saverio Moroni 313 

13 Quantum Monte Carlo for lattice fermions 
Alejandro Muramatsu 343 

14 Phase separation in the 2D Hubbard model: 
a challenging application of fixed-node QMC 
Giovanni B. Bachelet and Andrea C. Cosentini 375 

15 Constrained path Monte Carlo for fermions 
Shiwei Zhang 399 

16 Serial and parallel random number generation 
Michael Mascagni 425 

17 Fixed-node D M C for fermions on a lattice: 
application to doped fullerides 
Erik Koch, Olle Gunnarsson, and Richard M. Martin 447 

18 Index 463 


