Simulation study of a hybrid

b. ‘ h NATIONAL
St AL scewor  (laser-RF) compact proton accelerator ™,

U.S. DEPARTMENT OF

]. Chou'2*, G.White!,V. Dolgashev', S. Tantawi', S. H. Glenzer'2, F. Fiuza (©) ENERGY

'SLAC National Accelerator Laboratory 2Stanford University *jasonhc@slac.stanford.edu Ofiice of Science

Laser-plasma and RF accelerators can have Self-consistent 2D PIC simulations show that the proton It is possible to obtain a high-quality, high-charge
complementary advantages for ion acceleration beam transport is nearly ballistic over meter scale in vacuum proton beam by optimizing injection distance from
the laser-plasma source
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End-to-end 3D simulations of an initial design show that > 10? protons Mev

can be accelerated with ~1% energy spread without space-charge

A laser-RF hybrid accelerator is envisioned to reduce physical fields in RF structure

size and achieve high-quality and high-rep rate simultaneously
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Multi-scale simulations were developed to enable end-to-end The density and the size of the injected beam need to be
modeling of particle dynamics from micron to meter scales optimized due to the strong space-charge fields upon removal Conclusions and future perspectives
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*PIC simulations performed with OSIRIS 4.0



