Target System R&D

The R&D for Target Systems is a broad category that consists of development work for the graphite target, the beam dump, remote handling issues, and safety and environment issues that may impact the target system design. These are divided into near term activities that should be done in the next fiscal year, and long term activities for the next two to five years.

Near Term R&D For Target Systems
· Determine the survivability of a passively cooled graphite target under simulated thermal and radiation conditions

· evaluate the properties of different grades of graphite including carbon-carbon composites

· do thermal tests to determine bending-creep and axial-creep effects on full scale target rods for various support schemes

· investigate non-uniform power distribution on full scale rods and determine temperature and stress effects

· do thermal shock tests on small scale samples

· do neutron irradiation tests to determine target survivability

· design and test one or more water cooling schemes for the target support tube

· Investigate (by calculation and tests) the impact of  pressure shock wave effects due to very short duration beam spill 

· Develop an alternative design for a water cooled graphite target if tests on the passive target are unsuccessful

· fabricate small scale graphite/cooling tube samples

· test for thermal and radiation survivability

· Evaluate safety and environmental requirements and determine their possible impacts to the target system design and operation

Long Term R&D For Target Systems

· Design and fabricate a full scale target/support tube prototype complete with coolant interfaces; test in proton beam conditions

· Develop the design details for the beam dump; do small scale tests to demonstrate feasibility

· Develop full scale mock ups (using simulated components and substitute materials where possible) to demonstrate remote handling of key components

· fabricate a partial mock up of the target region, complete with utility interfaces (electrical, cooling, instrumentation, …)

· demonstrate replacement of the target module

· demonstrate replacement of the Bitter coil

· demonstrate replacement of the proton beam window

Magnet System R&D

Of the magnet systems that were investigated, the most challenging is the capture solenoid in the target region, and clearly the most critical area in that subsystem is the resistive poly-Bitter magnet nearest the target.  This magnet is critical primarily because of its uncertain radiation tolerance.  There is, however, a large body of data on the radiation tolerance of a wide range of insulating materials and there is also very good experience with the poly-Bitter technology at the NHMFL.  As a result, there is every reason to expect a good solution can be found.  But, it is important that a careful study be undertaken to unify the diverse experience that exists, to incorporate candidate materials into a systematic design process, and to demonstrate compatibility of candidate materials and components in a working poly-Bitter magnet model. 







