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Energetic alpha particles generated as by-product of D-T fusion reactions may give rise 
to plasma instabilities such as Alfvén eigenmodes (AEs) 2, which can de-confine alphas, 
leading to inefficient plasma self-heating and erosion of the wall-components. Analyzing 
the impact of energetic alpha particle transport in such reactor level fusion devices is of 
crucial importance for optimizing the design of a fusion pilot plant, particularly in 
achieving steady state burning plasma conditions, where the confinement of energetic 
alpha particles plays a pivotal role. We aim to analyze the energetic particle transport 
due to Alfvén instabilities in a projected net electric fusion pilot plant concept known as 
the Compact Advanced Tokamak (CAT) reactor1. A key aspect in this physics-optimized 
tokamak is to replace the inductive current with a combination of ‘bootstrap current’ 
(which arises naturally from orbit effects at high pressure gradients), and auxiliary current 
drive (form radio-frequency heating). Linear simulations using our gyro-fluid code FAR3d 
indicate several unstable Alfvén eigenmodes (AEs) with significant growth rates in the 
CAT-reactor case. Nonlinear simulations using FAR3d will shed further light on the 
energetic particle transport associated with these unstable AEs, the generation of zonal 
flows and its consequences on the performance of a fusion pilot plant which needs to 
sustain burning plasmas at steady-state.  
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