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Light scattering for optical cochlear implants

» Implant uses waveguide
and photodiodes instead
of electrode array

» Precise light stimulation
of neurons

» Understanding how light
IS scattered in human
cochlea

» Use of phantom tissue
layers

» Simulative and analytical
approaches
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Phase functions and single scattering
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» Analytical calculation of multiple
scattering in a tissue layer

» Calculation of second scattering event
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» (Convolute every scattering angle back
into the desired interval |-, 7]

» Angle distribution for n+ 1 scattering
events
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Multiple scattering events
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Monte Carlo Simulation and Experiment

» Calculation of an angle dependent
intensity distribution and scattering
efficiency for a single scatterer
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» Calculation of the scattering parameters
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» Defining the phase function as
calculated angle distribution

p(6) = Su(0) = 5(S. +5))

» Henyey-Greenstein as phase function
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» Simulation/Measurement of light

scattering through thin layers

» Phantom materials which mimic thin

layers of human tissue

» Epoxy matrix with polymer spheres as

scatteres
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Experimental Setup
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Outlook for realizing an analytical model
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Calculating angle distributions for tissue
layers

Including material transitions
Fresnel correction in the analytic model

Finding exact number of scattering
events in simulation
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Predetermined scattering events in simulation

» Different distances traveled by photons

» Calculating transmission for multiple
scattering

» Multiple media layers with
corresponding scattering functions

15001

1000 1

500+

Correction backward

—— Simulation

—— Correction forward

0 50 100 150
9

Distance traveled in model and simulation
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