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Core Density and Temperature Conditions and Fuel–Pusher Mix in Direct-Drive ICF Implosions

D. D. Meyerhofer*

Laboratory for Laser Energetics, U. of Rochester

The compressed cores of direct-drive capsule implosions on the OMEGA laser system are studied with a wide

variety of nuclear, particle, and x-ray diagnostics. Simultaneous measurements constrain the inferred core

temperature and density conditions and fuel–pusher mix. For example, secondary neutrons and protons are

produced from primary tritons and 3He’s after differing amounts of slowing down; hence, their relative yields

depend sensitively on the electron-temperature and fuel-density profiles. Plastic shells (typically CH) with wall

thicknesses of 20 ~ 30 µm and diameters of ~920 µ�m are imploded with up to 30 kJ of laser energy with a variety

of laser pulse shapes with durations ranging from 1 ~ 3 ns. The targets are filled with 3 to 15 atm of D2, D 3He, or

DT to allow complementary nuclear and particle measurements. In some cases a small amount of Ar or Kr is added

to the fuel to estimate the electron temperature and its profile. In addition, layers of CD or CHTi placed at or near

the inner surface of the shell allow estimates of the fuel-pusher mix in various regions and of the electron

temperature profile. This talk will describe the various measured quantities from directly driven implosions on

OMEGA and the constraints they provide on simulations of the core profiles and fuel–pusher mix. This work was

supported by the U.S. Department of Energy Office of Inertial Confinement Fusion under Cooperative Agreement No. DE-FC03-

92SF19460.

*In collaboration with: J. A. Delettrez, R. Epstein, V. Yu. Glebov, R. L. Keck, R. L. McCrory, P. W. McKenty, F. J. Marshall, P. B.
Radha, S. P. Regan, W. Seka, S. Skupsky, V. A. Smalyuk, J. M. Soures, C. Stoeckl, R. P. J. Town, and B. Yaakobi (LLE), R. D.
Petrasso, J. A. Frenje, D. G. Hicks, F. H. Séguin, and C. K. Li (MIT), S. Haan, S. Hatchett, N. Izumi, R. Lerche, T. C. Sangster, and
T. W. Phillips (LLNL)
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