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Abstract

The development of high powered targets, especially those involving bunched energetic proton beams, requires research in many areas including material radiation damage, material compatibility, fatigue, stress limits, erosion, thermal-hydraulics, and remote handling. This paper will present some of the research that has been performed on the development of the target system for the Spallation Neutron Source (SNS) and the muon collider/neutrino factory (MC/NF). The SNS, which is being developed for material research, will have an average beam power of < 2 MW. This power will be delivered to the mercury (Hg) target in < 1 micro-second packets of 1.0(1.4 GeV protons at a rate of 60 Hertz with about 34 kJ per pulse. Beam tests at the WNR/LANL on an Hg container has led to the observation that the container is being eroded potentially by Hg cavitation induced pitting. The results of these tests will be highlighted and potential solutions to reduce or eliminate the pitting will be presented, as well as discussions about other aspects of the research for the target system's portion of the SNS. Results of detailed Monte Carlo studies of particle yields and radiation environment for the MC/NF target systems will be described as well as other research in this area. A tilted mercury jet in a 20-Tesla solenoid field is the baseline option for pion/muon production, with a graphite rod and rotating metal band as backup concepts. The time-averaged energy (1 to 4 MW) in the form of high-energy proton packets at 15 Hz must be delivered in a few nano-seconds to the target. Proton beam energies of 16 to 24 GeV are being considered. Similar target schemes are presently under consideration for conventional neutrino super beams. The tests carried out for MC/NF presented is this paper are in three areas: (1) stress level tests on various graphite targets under AGS irradiation; (2) sublimation tests of graphite in vacuum and He environments; and (3) the development of remote handling support facilities for the Hg or graphite target. The success of the research going on now is of high importance because present and future advancements in many areas of physics and engineering will require the successful development of targets that can handle power beyond a few MW.

