Progress in IFE Technology: October-November 1999

Laser Interactions and Final Optics Studies:

M. S. Tillack, F. Najmabadi, D. Blair, Z. Wang 

UC San Diego

· A new laboratory for IFE laser chamber research has been established at UC San Diego. Up-to-date information regarding this laboratory can be found at http://aries.ucsd.edu/IFE/
· A 10 Hz, 2-J pulsed YAG laser (purchased with UCSD internal funds) provides the primary energy source. The laser is equipped with harmonic generator crystals providing laser light at 1-, 1/2-, 1/3- and 1/4-micron wavelengths. The laser arrived recently and has been installed and tested. A class-100 clean room environment has been installed to allow optics testing near the damage threshold with controlled surface impurities.

· A variety of other equipment and diagnostics was acquired during the past three months (see http://aries.ucsd.edu/IFE/equipment.shtml). The principal diagnostics will include pulse energy, spatial and temporal beam profile, wavefront characterization and post-test interferometic microscopy. Most of the diagnostics are "off-the-shelf" with the exception of a Shack-Hartmann wavefront sensor, which is being assembled on site due to cost considerations.

· Near-term experiments are being planned on bare metal surfaces at normal and grazing incidence for comparison with model predictions.

Integration, Safety & Environment, Final Focus Magnet Shielding:

W. R. Meier, J. F. Latkowski, R. W. Moir, S. Reyes

Lawrence Livermore National Laboratory

· LLNL organized and conducted a conference call at the end of October to discuss the funding situation and R&D priorities for FY00. Many from the IFE technology community and representatives from the various driver groups (HI's, DPSSLs, KrF) participated. A summary of community input was compiled and forwarded to DOE OFES.

· An analysis of the impact of target gain, driver efficiency and driver cost on IFE cost of electricity was completed for presentation at the Japan/US Workshop on Laser-Driven IFE. Increasing target gain was found to have the highest leverage for improving plant economics.

· The latest iteration of heavy ion final focus magnet shielding calculations suggest that new, high-Tc superconductors (BSCCO-2212 and -2223, for example) offer great promise for reducing magnet refrigeration requirements and neutron activation concerns while maintaining shielding thicknesses at reasonable levels.


· Modifications were made to the CHEMCON code, which is used for long-term heat transfer calculations related to safety analyses, to enable it to simulate the oxidation of carbon composite structures in the SOMBRERO design. With the modifications, CHEMCON now correctly follows the propagation of the oxidation front.

Target Fabrication, Injection, and Tracking:

D. Goodin, R. Petzoldt, and A. Nobile

General Atomics, Lawrence Berkeley National Laboratory, and Los Alamos National Laboratory

· An initial draft of the System Design Description for the new experimental target injection and tracking system was prepared. System functions and design requirements were defined.

Dry Wall Target Chamber Dynamics

R. R. Peterson

University of Wisconsin at Madison

· Initial shock tube experiments confirm loading on simple cylinders as predicted by the RAGE 3-D radiation-hydrodynamics code. Additional shock tube experiments and RAGE calculations for more complicated geometries are planned.

· Wall erosion due to thermal evaporation has been studied for graphite under SOMBRERO conditions.


· Experimental data for the thermal conductivity of graphite shows reduced neutron damage effect at expected (SOMBRERO) irradiation temperatures. Based upon this data, it appears that the required thermal conductivity of 115 W/m-K should be achievable.

Thick-Liquid Protection:

P. Peterson, N. Morley, and M. Yoda

UC Berkeley, UC Los Angeles, and Georgia Tech.

· Fluid mechanics and inertial fusion energy (IFE) researchers from LLNL, LBNL, Georgia Tech., UCLA and UC Berkeley met on November 19 at UC Berkeley to discuss the use of thick-liquid blankets for protection of IFE target chambers.

· The presentations and discussion focused on the three primary goals for hydraulics research for thick-liquid protection in the next 4 years: 1) Demonstration of pocket formation via single jet optimization, 2) Demonstration of pocket disruption and droplet clearing, and 3) Support of integrated final-focus system design.

· Based on the productivity of the workshop, it was agreed to arrange a video-conference workshop in approximately 4 months to continue collaboration, and to arrange another workshop prior to the Oct. 15-20, 2000 Fusion Topical Meeting in Park City, Utah. This workshop would include both liquid hydraulics and chamber dynamics presentations.

Use of the National Ignition Facility for Inertial Fusion Science and Energy Development:

P.F. Peterson, R. Petzoldt, K. Schultz, and M. Tillack

UC Berkeley, Lawrence Berkeley National Laboratory, General Atomics, and UC San Diego

· A workshop for exploring Frontier Science at the National Ignition Facility (NIF) was held October 4-6 in Pleasanton, CA. NIF will play a central role in IFE development. Most importantly, the demonstration of ignition and gain on NIF addresses the most important feasibility and scientific issues for IFE. Furthermore, NIF will provide additional unique capabilities for target physics, target systems, and chamber dynamics and condensation experiments.
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