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Four main categories of reducing laser deposition noise are included in the LLE 1

raytrace; staged approach

29

• Raytrace noise reduction

� An inverse-projection algorithm defines the initial ray-
positions distribution and energies -- Complete
- This is the primary noise reduction feature

� Dynamic adjustment of inverse-projection partially 
compensates for refraction and reduces noise
- In progress

� Adaptive integrators
- Future work

� Accurate cell-edge crossing detection using root-
polishing; never loses a ray on entry/exit
- Future work
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1 J.A. Marozas, et al., PoP (2018)
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The basic inverse projection algorithm maps-out the %-critical surfaces to form a 
set of aim-points in 3-D Hydra
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Evenly distributed interior points 
described using an isoparametric 
mapping of the %-Critical surface 

Aim-Points
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%-Critical surface 
defined by interpolated 
values along Hydra’s 
radial logical-coordinate

Supports aim-point 
random dithering
• Which further 

reduces noise

Phase-1
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The basic inverse projection algorithm back-projects the aim-point distribution 
onto the far-field plane to form the set of launch-points that do not bias the modal 
pattern
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• Once the atmosphere develops, many layers of 
%-critical form the surfaces

Rays are aimed at evenly 
distributed points using an 
isoparametric mapping 
within Hydra’s cells

%-Critical Surface

Back-Projected

In the far-field plane, the back-
projected points sample the 
intensity and derive energy from 
their area projections

Phase-1


