
Contents

PART I. BASICS

1. Introduction ...............
3

2. Chemistry by Computer .......... 7
2.1. Computational Chemistry.......... 7
2.2. Isolated Atoms and Molecules......... 9
2.3. Bulk Properties of Atoms and Molecules ..... 14

Bibliography............... 17

3. Computers and Computation........ 19
3.1. Computers, Computer Science, and the

Computational Sciences........... 19
3.2. Hardware................ 21
3.3. Software................ 24

3.3.1. High-Level Languages......... 24
3.3.2. Software Engineering.......... 28

3.4. Future Directions............. 34
Bibliography............... 36

PART II. METHODS

4. Quantum Chemistry ............ 41
4.1. Quantum Chemistry............ 41

ix



x Contents

4.2. The Schrödinger Equation .......... 42

4.3. The Electronic Schrödinger Equation....... 44

4.4. Self-Consistent-Field Calculations........ 57

4.5. Electron Correlation............ 65

4.6. Theoretical Model Chemistry......... 71

4.7. The Nuclear Schrödinger Equation....... 73

Bibliography............... 83

5. Molecular Mechanics........... 85

5.1. Ball-and-Stick Models............ 85

5.2. The Force Field.............. 87

5.3. Minimization of the Energy.......... 98

5.3.1. Conjugate-Direction Methods....... 99

5.3.2. Newton Methods...........102

5.4. An Example: n-Butane............105

5.5. Molecular Mechanics............109

Bibliography...............110

6. Chemical Reactions............ill

6.1. Reactions................Ill

6.2. Molecular Collisions............112

6.3. Chemical Kinetics.............121

6.4. Organic Synthetic Routes...........125

Bibliography...............133

7. Simulation of Liquids and Solids......135

7.1. The Condensed Phases of Matter........135

7.2. Liquid Simulation.............135

7.3. The Monte Carlo Method..........138

7.4. The Molecular-Dynamics Method........153

7.5. Simulation of Solids.............160

Bibliography...............163

PART III. APPLICATIONS

8. Interstellar Molecules and

Interstellar Chemistry. 167

8.1. Background...............167



Contents xi

8.2. Molecules in Space.............168
8.3. Computational Studies of Interstellar Radicals

and Ions.................174
8.3.1. Protonated Nitrogen Molecule.......177
8.3.2. CyanoethynylRadical..........179
8.3.3. Butadiynyl Radical...........180
8.3.4. Metastable Organic Radicals........182
8.3.5. Radicals and Ions Containing Second-Row

Atoms................183
8.3.6. Rare-Gas Ions............183

8.4. Interstellar Chemistry............185
Bibliography...............188

9. Computational Pharmacology........189
9.1. Background...............189
9.2. Theoretical Pharmacology..........191
9.3. Molecular Graphics.............19-r

Bibliography...............199

10 . Molecular Biology............201
10.1. Background..............201
10.2. Proteins................202
10.3. Computational Studies of Proteins.......207

Bibliography..............213

11 . New Horizons..............215
11.1. Preamble...............215
11.2. Molecular Electronics...........217
11.3. Molecular Rectifiers............218
11.4. Molecular Computers...........223

Author Index.................225

Subject Index................227


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


