
547.70442 KOE

CONTENTS

1. Microspectroscopy and Imaging of Polymers 1

Microscopy and Imaging of Polymers 1

Where Are We Going 14

2. Basic of Imaging 17

Elementary Optical Consideration for Imaging 17

Elementary Fourier Transform for Considerations 20

An Example of the Impulse Function Magnification 23

The Optical Transfer Function 24

Image Development using Ray Tracing Considerations 26

Imaging of Simple Systems 31

Optical System Design 32

3. Acquisition of Images 35

Methods of Obtaining Spectroscopic Images 35

Factors Influencing Image Acquisitions 38

Imaging Instrumentation 38

Detectors for Spectral Imaging 46

Spatial Positioning and Focusing 56

Resolution 57

Spectroscopic Considerations 62

Microspctroscopic Measurements 64

Relationship between Macroscopic and Microscopic Measurements 66

Summary 67

4. Image Analysis 69

Image Analysis 69

Image Processing 71

Image Rectification 73

Image Enhancement 74

Image Restorations 76

Image Reconstructions 76

Image Understanding 76

Computational Techniques for Image Enhancement 78

Signal Processing 86

Use of Factor Analysis for Image Enhancement 89

Image Enhancement using Interactive Self-Modeling Multivariate Analysis 91

Expectations for the Future 93



5. Experimental Imaging 95

Optical Effects 95

Contributions Due to Photon Noise 105

Sampling Anomalies 111

Imaging Acquisition Strategies 114

6. Optical Microscopy 121

Optical Microscopy 121

Methods of Optical Microscopy 122

Confocal Microscopy 123

UV-Visible Spectroscopy 125

Fluorescence Imaging 126

Near-Field Scanning Optical Microscope 128

Applications of Microscopy of Polymers 129

Video Microscopy 129

7. Infrared Microspectroscopic Imaging 133

Introduction 133

Elementary Theory of Infrared Spectroscopy 133

Selection Rules 135

Spectral Parameters 136

Quantitative Absorbance Spectroscopy 137

Optical Considerations in the Infrared 138

Infrared Sampling Techniques 139

Infrared Instrumentation 153

Infrared Microscopes 158

Spatial Resolution Enhancement Using Infrared Microscopes 162

 Near-Infrared Imaging 163

Near-Field Near Infrared Imaging 164

Mid-Infrared Microspectroscopic Imaging 164

Infrared Microscopic Experiments 167

8. Applications of FTIR Microspectroscopy 173

Analysis of Contamination 173

Identification of Surface Imperfections 177

Identification of Polymer Microsamples 177

Microanalysis of Multicompoment Phases in Polymers 185

FTIR Microspectroscopy of Phase Separated Polymer Systems 187

FTIR Microspectroscopy of Adhesives Systems 199

FTIR Micromapping of Interfaces in Fiber-Reinforced Composites 209

FTIR Microspectroscopy of Diffusion Processes in Polymers 227

FTIR Microspectroscopy of Polymer Orientation 230



FTIR Microspectroscopy of Lubricants on Metal Surfaces 231

FTIR Microspectroscopy of Crack Growth in Polymers 232

9. Raman Microscopy and Imaging 237

Introduction to Raman Spectroscopy 237

Advantages of Raman Spectroscopy Compared to TR Spectroscopy 241

Fluorescence Interface with Raman Spectroscopy 248

Raman Instrumentation 248

Micro-Raman Mapping and Imaging 257

Point-by-Point Raman Imaging Instrumentation 257

Raman Microline Imaging 259

Raman Global Microscopy 260

Applications of Raman Microscopy and Mapping 274

Summary and Speculations about the Future 290

10. Nuclear Magnetic Resonance Imaging 297

Resolution in NMRI 303

Utility of NMRI 304

Contrast in NMRI 305

Chemical-Shift Imaging 307

Application of Measurements of Spin-Density by NMRI to Polymers 310

Application of NMRI Utilizing Changes Motion of Molecules 345

NMRI of Rigid Polymeric Solids 370

Three-Dimensional Reconstruction of Images 372

NMRI of 13C Chemical Shifts 372

Current Capabilities and Future Prospects 373

Glossary 379

Index 401


	CONTENTS

