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• Impedance limits narrow-aperture collimation
• Sudden beam losses can damage collimators
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LASER COLLIMATION CONCEPT

Donut-laser scattering separates halo electrons from the main beam.

COMPARISON OF OPTICAL SCHEMES

• 3D ray-tracing• 1+1D simplified ray tracing

• The thickness of the ring at focus is determined by two main factors: (1) the diffraction limit and (2) astigmatism.
• If one wants a thicker ring or other beam structures, phase-retrieval methods such as the Gerchberg–Saxton (GS) 

algorithm can be used.

DONUT-BEAM PROFILE MEASUREMENT

Target radius:        125 μm
Measured radius: 131 μm
Difference likely from residual 
alignment error

PROOF-OF-CONCEPT EXPERIMENT: E344

SCATTERING PROBABILITY

~1% Scattering Probability for Single Electron

An Axicon w. 𝑅=125μm Maximizes a Clear Proof-of-Concept Signal.
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CONCLUSION
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