Focusep Design of proton diagnostics operating at high repetition rate to advance proton fast ignition

2D proton imaging for studying proton focusing dynamics
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« Smaller hemispheres (W =6) focus protons near the geometric center stars on the right side are the inferred physical
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« Larger hemispheres (W > 10) show degraded focusing, similar to flat targets
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« Beam pointing more sensitive for small hemispheres due to laser pointing jitter

Problem Statement « Large dataset enabled reliable statistical trends, unlike prior <5-shot studies
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Laser-driven proton fast ignition (PFI) is a promising path toward high-gain inertial
fusion energy because it separates fuel compression and heating, enabling higher
gain, relaxed symmetry requirements, and more robust implosions. Focused Energy
Inc. considers PFl as one of the approaches for commercializing the fusion energy.

Angularly-Resolved Multi-Channel lon Spectrometer Concept

An extensive design study was performed using FLUKA Monte-Carlo simulations to develop an ion . Lowenergy channel
PFlignition requires a ~ 20 kd, 4-8 MeV proton beam focused to 15-20 um within spectrometer architecture. The design draws inspiration from two approaches: multi-pinhole Thomson L AL AN,

10-20 ps in the fuel assembly parabola systems [1] and the SEPAGE multi-energy-channel spectrometer at LMJ-PETAL [2].
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