
CONTENTS

FY00 Annual Report iii

Contents

Executive Summary .............................................................................................................................. v

Stability Analysis of Directly Driven NIF Capsules ............................................................................ 1

Initial Performance of the High-Pressure DT-Filling Portion of the Cryogenic
Target Handling System ....................................................................................................................... 6

Modeling the Temperature and Ice-Thickness Profiles Within OMEGA Cryogenic Targets ............. 12

Target Detection and Shroud Pull Sequencing for Cryogenic-Target Operations
on the OMEGA System ........................................................................................................................ 21

The Effect of Optical Prepulse on Direct-Drive Inertial Confinement Fusion Target Performance .... 30

Design and Synthesis of Near-Infrared Absorbing Dyes for the Liquid Crystal
Point-Diffraction Interferometer (LCPDI) ........................................................................................... 37

OMEGA Cryogenic Target Designs..................................................................................................... 49

Imprint Reduction Using an Intensity Spike in OMEGA Cryogenic Targets ...................................... 56

Measurement of Preheat due to Fast Electrons in Laser Implosions .................................................... 63

Holographic Transmission Gratings for Spectral Dispersion ............................................................... 71

Laser Beam Smoothing Caused by the Small-Spatial-Scale B-Integral ............................................... 78

Three-Dimensional Modeling of Capsule Implosions in OMEGA Tetrahedral Hohlraums................ 90

Nanoindentation Hardness of Particles Used in Magnetorheological Finishing (MRF) ...................... 107

Imaging of Laser–Plasma X-Ray Emission with Charge-Injection Devices (CID’s) .......................... 119

X-Ray Spectroscopic Measurements of Areal Density and Modulations
of Compressed Shells in Implosion Experiments on OMEGA ............................................................ 124

Secondary D-3He Proton Spectra from D2-Filled OMEGA Targets .................................................... 130

Comparison of a Liquid Crystal Point-Diffraction Interferometer and a Commercial
Phase-Shifting Interferometer............................................................................................................... 142

Understanding the Mechanism of Glass Removal in Magnetorheological Finishing (MRF) .............. 157

Optical and Plasma Smoothing of Laser Imprinting in Targets Driven by Lasers
with SSD Bandwidths up to 1 THz ...................................................................................................... 173



CONTENTS

iv FY00 Annual Report

Analysis of a Direct-Drive Ignition Capsule Designed for the National Ignition Facility ................... 181

Core Performance and Mix in Direct-Drive Spherical Implosions with High Uniformity .................. 191

Secondary-Neutron-Yield Measurements by Current-Mode Detectors ............................................... 199

Fourier-Space Image Processing for Spherical Experiments on OMEGA........................................... 204

LLE’s Summer High School Research Program .................................................................................. 214

FY00 Laser Facility Report .................................................................................................................. 216

National Laser Users’ Facility News .................................................................................................... 217

Publications and Conference Presentations .......................................................................................... 231


