
Contents 

1. Introduction 1 

1.1 Motivation 1 

1.2 Intramolecular - Versus Intermolecular Interactions 4 

2. Intermolecular Interactions 7 
2.1 General Description 7 

2.2 The Complete Hamiltonian 8 

2.3 Electrostatic Energy 10 
2.4 Induction Energy 13 

2.5 Dispersion Energy 16 

2.6 Overlap-Exchange Repulsion 18 

2.7 Nonspherical Potentials 20 

3. Semiempirical Potentials 23 
3.1 Form of the Potential 23 

3.2 Parameterization 25 

3.3 An Example: Ar-HF 26 

3.4 Calculation of Bound States 28 

3.5 Fitting the Potential Surface 31 

4. The Molecular Beam 35 

4.1 The Supersonic Expansion 35 

4.2 Axisymmetric Versus Planar Expansion 38 

4.3 Generation of Clusters 41 

4.4 The Discharge Nozzle 44 

5. Infrared Spectroscopy of Complexes 47 

5.1 Overview 47 

5.2 Direct Absorption Spectroscopy 47 

5.3 Optothermal Detection 49 

5.4 Mass-Spectrometric Detection 50



6. The Diode Laser Spectrometer 53 
6.1 Diode Lasers 53 
6.2 The Laser 53 
6.3 The Vacuum Chamber 55 
6.4 The Diagnostic and Detection Unit 56 
6.5 Mode Charts 56 
6.6 Modulation Techniques 57 

7. The CO Sideband Spectrometer 59 
7.1 The Experimental Setup 59 
7.2 The CO Laser 59 
7.3 The CO Sideband Laser 61 
7.4 The Resonant CO Sideband Laser 64 
7.5 The Vacuum Chamber 67 
7.6 The Expected Line Width 68 
7.7 The Detection Unit 69 

8. Infrared Spectroscopy of Ar-CO 73 
8.1 Motivation 73 
8.2 Previous Studies 74 
8.3 The Bending Excitation in Ar-CO 76 
8.4 Coriolis Coupling 81 
8.5 Measurement of Higher Excited Levels 85 
8.6 Semi-empirical Fit of the Potential Surface 90 

9. (NH3)2 - a Prototype of Hydrogen Bonding? 97 
9.1 Hydrogen Bonding 97 
9.2 The Ammonia Dimer - An Introduction 100 
9.3 Previous Results 102 
9.4 The Far-Infrared Spectrum 104 
9.5 The Infrared Spectrum 105 
9.6 Dipole and Quadrupole Measurements 106 
9.7 The Potential for (NH3)2 107 
9.8 (NH3)2 in Helium Clusters 108 

10. Final Remarks 111 

References 113 

Index 119


