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Measurement of Secondary Neutron Yield by Copper Activation

V. Yu. Glebov, D. D. Meyerhofer, and C. Stoeckl

Laboratory for Laser Energetics, U. of Rochester

The measurement of secondary deuterium–tritium (DT) neutrons from pure-deuterium inertial confinement

fusion (ICF) targets can be used to diagnose the fuel areal density. Copper activation diagnostics have been

used for many years to measure primary neutron yield in DT implosions. In recent years, progress in ICF

implosions on the 30-kJ, 60-beam OMEGA laser system has made it possible to apply the existing copper

activation diagnostic for secondary DT neutron yield measurements in pure-DD implosions. Single-hit

detectors can measure yield and energy spectrum of secondary neutrons, but they saturate at high neutron

yields. The copper activation diagnostic can measure very high secondary yield, but its accuracy is limited

by the uncertainty in the energy spectrum of the secondary neutrons. The copper activation diagnostic on

OMEGA, its operation, and the limitations of this diagnostic for secondary neutron measurements will be

presented. This work was supported by the U.S. Department of Energy Office of Inertial Confinement Fusion under

Cooperative Agreement No. DE-FC03-92SF19460.
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