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Small-scale light scattering

´ Light scattering used to characterize samples of gas or properties of 
skin/breast tissue

´ Light scattering works differently at very small scales
´ Different mathematical and programming frameworks + approaches

´ Most applications involve large/complex networks of particles
´ Input: information about the light and the objects it scatters off

´ Output: distribution and “photon weight” of the light particles
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Benefits of High-Performance 
Computing 
´ Scattering off a single particle is easily 

done on a normal computer

´ Ability to simulate many photons in 
parallel speeds up computation
´ Accurate simulations take longer as we 

increase the number of particles

´ Complexity and accuracy are mutually 
exclusive without HPC

Joseph Neumann | Southern Connecticut State University



Preliminary Results

1. Successfully ported code to Grace/HPC

2. Initial simulations in 2 or 3 dimensions running on GRACE, working towards 
multiple scatterers

Milestone 1:
2-
dimensional 
scatter, one 
scatterer

Milestone 2:
3-
dimensional 
scatter, one 
scatterer

Milestone 3:
3-
dimensional 
scatter, 
multiple 
scatterers
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