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Andriy Ushakov was strategically hired as a Positron Model Integrator. He is responsible for developing a credible positron injector design and optimizing its parameters to be compatible with the Ce+BAF 12 GeV concept and user requirements. The second-generation positron injector model was created in FY25. Simulations using realistic models of the positron capture magnets and cavities confirmed that the normalized emittance of the 123 MeV positron beam at the injector's end is excessive (~1000 mm·mrad). This significantly exceeds the acceptable emittance limit for CEBAF (<100 mm·mrad). Furthermore, reducing the emittance to within CEBAF limits would lower the positron yield down to ~1e-6 positrons per primary electron, which is lower than the desired value by a factor of 50. Therefore, Andriy’s work in FY26 is focused on increasing the positron yield (beam current) while remaining within the CEBAF emittance limit. To achieve this, parametric simulation studies are being performed to determine the highest yield by evaluating the minimal electron beam transverse size and optimal target thickness that allow safe injector operation for one year without compromising target integrity due to overheating. Additionally, Andriy is collaborating with the target group performing computational fluid dynamics simulations to define these target limitations, while also collaborating with the 22 GeV working group to develop a multi-pass electron injector concept at the Low Energy Recirculator Facility. By the end of Year 2, Andriy will provide the simulation results for the third-generation model of the positron injector needed for the pre-technical design report.
