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SUMMARY OF PROPOSAL
Description of Project:  To modernize BNL’s medical isotope production capability, one of the most critical accelerator devices is the ion source.  To upgrade the isotope producer facility, the beam energy, current and number of beam species needs to be expanded.  For the beam energy upgrade, we already have well-established technologies including a high duty factor linear accelerator. However, to increase the beam current and provide additional ion species, a new ion source needs to be developed.

One of the important needs in the country is the production of radioactive astatine, 211At, which emits alpha particles that can kill cancer cells. The primary method to produce Astatine-211 is the reaction 209Bi (4He, 2n) 211At, which requires an intense He beam. The half-life of Astatine-211 is only 7.2 hours and such a short half-life makes it very difficult to deliver Astatine-211 throughout the country. To overcome this difficulty, an alternative way to provide Astatine-211 to the patient is to use 209Bi (7Li, 5n) 211Rn and the 211Rn/211At generator. The half-life of 211Rn is 14.6 hours, which allows the distribution of Astatine-211 to many more medical facilities. This requires a high-power Li beam.

At the C-AD we have a number of world-class ion sources including EBIS, LIS, OPPIS and H- source. However, these sources cannot produce high-duty factor lithium-ion beams. The most suitable ion source type for this purpose is an Electron Cyclotron Resonance Ion Source (ECRIS), which can be operated in continuous wave (CW) mode. By combining the accumulated knowledge of previous research, we will be able to develop our own state-of-the-art ion source, however, presently, there is no high current ECRIS to provide Li3+ beam in the world. Since lithium is a chemically very active material and may induce corrosion in the interior of a plasma chamber, research on Li ECRIS is needed. 

The objective of the project is to build a prototype ECRIS, which will supply fully stripped intense lithium and helium beams. 
Expected Results:  We use a variable frequency Traveling Wave Tube Amplifier (TWTA) as a microwave source with a compact plasma chamber. Then the beam performance and long-term operational stability will be examined. The obtained experiences and technologies will enable us to build a milliampere class ECRIS.  This is a critical component for a BNL proposal for a large transformative isotope production facility, named as Center for Linac Isotope Production (CLIP), at BNL with an estimated cost of several hundred million dollars.
