
Table of Contents
1. Molecule Microscopy

1.1 Desorption Studies
1.2 Nanometer Resolution Scanning Desorption Molecule Microscopy
1.3 Scanning Micropipette Molecule Microscopy (SMMM)
1.4 Electrical Neutrality of Molecules

2. Semiconductor Surface Studies

2.1 Excitations at Surfaces and Interfaces of Solids
3. Atomic Resonance and Scattering

3.1 Rydberg Atoms in a Magnetic Field
3.2 Electrodynamics in a Cavity
3.3 Multiphoton Ionization
3.4 Velocity Dependence of Rotational Rainbow Structure in Na 2 - Ar
3.5 High Precision Mass Measurement on Single Ions Using Cyclotron Resonance
3.6 Intensity and Frequency Dependence of Atomic Beam Deflection by Transverse

Standing Wave Radiation
3.7 Low Temperature Energy Transfer
3.8 Trapping of Neutral Atoms
3.9 Vibrationally Inelastic Collisions

4. Chemical Reaction Dynamics at Surfaces

4.1 Dynamics of Activated Dissociative Adsorption
4.2 Dynamics of Dissociative Adsorption
4.3 Chemical Reaction Dynamics at Semiconductor Surfaces
4.4 Spectroscopic Studies of Small Molecule Adsorption on Rare Earth Single Crystal Metal

and Metal Oxide Surfaces
5. X-Ray Diffuse Scattering

5.1 Intercalation Compound Structures and Transitions
5.2 Smectic Liquid Crystals
5.3 Structures and Transitions of Ultra-Thin Rare Gas Crystals

6. Phase Transitions in Chemisorbed Systems

6.1 Phase Diagrams for Oxygen on Ni(100), SnTe, and Uranium Pnictides
6.2 Metal-Insulator Transitions and the Spin-3/2 Ising Model
6.3 Phase Transitions in Potts Models with Broken Translational Invariance
6.4 Multicritical Phenomena in Cubic Symmetry Systems
6.5 Hydrogen-Bonding in Polymer Solutions: Reentrant Miscibility and Conformational

Equilibria

7. Optics and Quantum Electronics

A. Nonlinear Phenomena
7.1 Picosecond Optical Signal-Sampling Device
7.2 Devices for High-Rate Optical Communications
7.3 Picosecond Optics
7.4 Ultrashort Pulse Formation
7.5 Femtosecond Laser System
7.6 Parametric Scattering with Femtosecond Pulses
7.7 Near-IR Diagnostics
7.8 Quaternary (InGaAsP) Diagnostics

B, Grating Structures

5

7

7
9

10
13
13
14

16
16
17
19

19
20
20
21

23

23
24
26

27

27
28
28
29
29

31

31
31
32
33
35
35
36
37
37
39

RLE P.R. No. 126



7.9 Surface Acoustic Wave Grating Structures

8. Quantum Optics and Photonics

8.1 Measurement of Fresnel-Drag in Moving Media Using a Ring Resonator Technique
8.2 Observation of Lineshape Distortion by Raman Induced Focusing
8.3 Performance of a Microwave Clock Based on a Laser Induced Stimulated Raman

Interaction
8.4 Fiberoptic Ring Resonator "Gyroscope"
8.5 Precision Atomic Beam Studies of Atom-Field Interactions
8.6 Fiber Interferometer "Gyroscope"
8.7 Long Term Frequency Stabilization of Semiconductor Lasers

9. Optical Spectroscopy of Disordered Materials and X-Ray Scattering from
Surfaces

10. Infrared Nonlinear Optics

10.1 Infrared Nonlinear Processes in Semiconductors

11. Quantum Transport in Low Dimensional Disordered Systems

11.1 Quantized Hall Effect
11.2 Resonance Tunnelling in Narrow MOSFET's

12. Microwave and Quantum Magnetics

12.1 Millimeter Wave Magnetics
12.2 New Techniques to Guide and Control Magnetostatic Waves
12.3 Optical and Inductive Probing of Magnetostatic Resonances
12.4 Magnetostatic Wave Dispersion Theory
12.5 Maonetoelastic Waves and Devices
12.6 On the Electrodynamics of a Deformable Ferromagnet Undergoing

Resonance
12.7 Microwave Hyperthermia
12.8 Synthesis of Microwave Applicators

13. Radio Astronomy

13.1 Galactic and Extragalactic Radio Astronomy
13.2 Jovian Decametric Radiation
13.3 Long-Baseline Astrometric Interferometer
13.4 Tiros-N Satellite Microwave Sounder
13.5 Improved Microwave Retrieval Techniques
13.6 High-Spatial-Resolution Passive Microwave Sounding Systems
13.7 Scanning Multi-Channel Microwave Radiometer (SMMR)
13.8 Video-Bandwidth Compression Techniques
13.9 Resolution-Preserving Interpolation of Video Frames

14. Electromagnetic Wave Theory and Remote Sensing

14.1 Electromagnetic Waves
14.2 Remote Sensing with Electromagnetic Waves
14.3 Acoustic Wave Propagation Studies
14.4 Remote Sensing of Vegetation and Soil Moisture
14.5 Passive Microwave Snowpack Experiment
14.6 Remote Sensing of Earth Terrain
14.7 Active and Passive Remote Sensing of Ice

15. Electronic Properties of Amorphous Silicon Dioxide

16. Photon Correlation Spectroscopy and Applications

16.1 Research Program

Magnetic

RLE P.R. No. 126

39
41

41
42
43

45
45
46
47

49

51

51
53

53
53
55

55
55
57
58
58
60

60
60
65

66
68
69
69
70
70
71
71
72

75

75
76
76
76
77
77
78
81

83

83



17. Submicron Structures Technology and Research 85

17.1 Submicron Structures Laboratory 85
17.2 Microfabrication at Linewidths of 0.1 pm and Below 85
17.3 Electronic Conduction in Ultra-Narrow Silicon Inversion Layers 86
17.4 Corrugated Gate MOS Structures 86
17.5 Submicron FET's in Si 87
17.6 Graphoepitaxy of Si, Ge, and Model Materials 87
17.7 Zone-Melting Recrystallization of Si for Solar Cells 88
17.8 Zone-Melting Recrystallization of IIl-V Materials 88
17.9 Submicrometer-Period Gold Transmission Gratings and Zone Plates for X-Ray 88

Spectroscopy and Microscopy
17.10 High-Dispersion, High-Efficiency Transmission Gratings for Astrophysical X-Ray 89

Spectroscopy
17.11 Switchable Zero-Order Diffraction Gratings as Light Valves 89
17.12 Studies of Surface Acoustic Wave Propagation in Gratings 90
17.13 Collaborative Projects 90

18. Plasma Dynamics 95

18.1 Relativistic Electron Beams and Generation of Coherent Electromagnetic Radiation 95
18.2 Tokamak Research: RF Heating and Current Drive 101
18.3 I. Lower-Hybrid Current Drive (LHCD) Experiment 102

18.3.1 Top Launching vs. Side Launching 102
18.3.2 Particle Confinement 103
18.3.3 Current Profiles 104
18.3.4 Density Fluctuations and Wave Propagation 104
18.3.5 Bulk and Tail Electrons 105
18.3.6 W < e Emission Measurements 106

pe
18.4 2wce Emission and Absorption Experiments in ISX-B Tokamak 108
18.5 Nonlinear Wave Interactions-RF Heating and Current Generation in Plasmas 110
18.6 Physics of Thermonuclear Plasmas 116

19. Optical Propagation and Communication 119

19.1 Atmospheric Optical Communication Systems for Network Environments 119
19.2 Two-Photon Coherent State Light 121
19.3 Atmospheric Propagation Effects on Infrared Radars 122
19.4 Fiber-Coupled External-Cavity Semiconductor High Power Laser 123

20. Communication Networks 125
21. Digital Signal Processing 129

21.1 Introduction 129
21.2 Improved Paraxial Methods for Modeling Underwater Acoustic Propagation 132
21.3 Adaptive Image Restoration 133
21.4 Signal Reconstruction from Partial Fourier Domain Information 134
21.5 Helium Speech Enhancement from the Short-Time Fourier Transform Magnitude 135
21.6 Knowledge-Based Pitch Detection 135
21.7 Multi-Dimensional High-Resolution Spectral Analysis and Improved Maximum 137

Likelihood Method
21.8 Speech Synthesis from Short-Time Fourier Transform Magnitude Derived from Speech 137

Model Parameters
21.9 Speech Enhancement Using Adaptive Noise Cancelling Algorithms 138
21.10 Overspecified Normal Equations for Autoregressive Spectral Estimation 139
21.11 Restoration of Image Sequences with Motion 140

RLE P.R. No. 126



21.12 Knowledge-Based Array Processing 140

21.13 The Use of Speech Knowledge in Speech Analysis 141

21.14 Estimation of the Degree of Coronary Stenosis Using Digital Image Processing 142

Techniques
21.15 Automatic Target Detection in Aerial Reconnaissance Photographs 142

21.16 Separation of Desired Speech from Interference Speech Reverberating in a Room 143

21.17 Low Bit Rate Video Conferencing 144
21.18 Improved Techniques for Migrating Acoustic Fields 145

22. Speech Communication 147

22.1 Studies of Acoustics and Perception of Speech Sounds 148

22.2 Speech Production Planning 149

22.3 Auditory Models and Speech Processing 150
22.4 Physiology and Acoustics of Speech Production 151
22.5 Speech Recognition 152

22.5.1 An Isolated-Word Recognition Model Based on Broad Phonetic Information 152

22.5.2 Speaker-Independent Continuous Digit Recognition 153
22.5.3 Properties of Consonant Sequences within Words and Across Word Boundaries 153
22.5.4 Automatic Phonetic Alignment of Phonetic Transcription with Continuous 154

Speech

22.6 Speech Synthesis 154
22.7 Issues of Variability and Invariance in Speech 155
22.8 Computer-Based Speech Research Facilities 156

23. Linguistics 159

24. Cognitive Information Processing 169

24.1 Picture Coding 169
24.2 Graphic Arts Applications 170
24.3 Automated Engraving of Gravure Printing 171
24.4 Computer Graphics Architectures 171

25. Custom Integrated Circuits 173

25.1 Conversion of Algorithms to Custom Integrated Circuits 173
25.2 A Circuit Theory for Digital VLSI Systems 175
25.3 Very Large Scale Integrated Circuit Research 177
25.4 Waveform Bounding for Fast Timing Analysis of MOS VLSI Circuits 178

26. Communications Biophysics 181

A. Signal Transmission in The Auditory System 181
26.1 Basic and Clinical Studies of the Auditory System 181

B. Auditory Psychophysics and Aids for the Deaf 184

26.2 Intensity Perception and Loudness 184

26.3 Binaural Hearing 186

26.4 Hearing Aid Research 188

26.5 Discrimination of Spectral Shape 191

26.6 Tactile Perception of Speech 193

C. Transduction Mechanisms in Hair Cell Organs 196

26.7 Length-Dependent Mechanical Tuning of Free-Standing Stereociliary Bundles in the 196

Alligator Lizard Cochlea is the Basis of Neural Tuning

27. Physiology 199

27.1 Nervous Signals in the Neuropil of Tectum 199

27.2 Sensing of Texture by Retinal Ganglion Cells 200

RLE P.R. No. 126



27.3 Analogue Model of a Photoreceptor
27.4 Enhancement of Form Perception Under Textural Masking
27.5 Physical Reasons Behind Caisson Disease
27.6 Quantum Cryptography28

27.7 New Eye Testing Chart
28. Publications and Reports

28.1 Meeting Papers Presented
28.2 Journal Papers Published
28.3 Journal Papers Accepted for Publication
28.4 Letters to the Editor Published
28.5 Letters to the Editor Accepted for Publication
28.6 Special Publications

29. Personnel

30. Research Support Index

205
207
211

220
225

225
243
248
250
252
252

253
261

2 8 As published in Association for Computing Machinery Special Interest Group on Automata and Computability Theory2tr
1, Spring 1983.

RLE P.R. No. 126


