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Shaping the Far Field of an Incident Light Beam
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« For a field in a plane we use the notation p = (z,y) and
Vi(p) = (Ex(p), Ey(p)).

* In k-domain we obtain V| (k) = F.V 1 (p) with & = (k. k,)
and the Fourier transform operator F.




Shaping the Far Field of an Incident Light Beam
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Shaping the Far Field of an Incident Light Beam
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Design task:

e Shape the irradiance/illuminance (or other radiometric/photometric quan-
tities) in the far field.

e The connection of the field V°*(r) and the radiometric/photometric quan-
tities can be determined locally in any position in the far field.




Modeling Technique: Field Tracing
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Modeling Technique: Field Tracing
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Modeling Technique: Field Tracing
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* One-to-one mapping
(homeomorphism)
« Assumption usually used
In design algorithms
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Design Task

Target plane

Optical element Target pattern
Size: 1 X 1mm A
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Plane wave: 532nm
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? How to design the optical element
for achieving the target irradiance
distribution on target plane?




Homeomorphism Assumption
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Optimal Mass Transport Algorithm
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From Mapping to Phase
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Calculating the local wave vector from the mapping

- Obtaining the phase by the stationary phase assumption K(p) = V¢ (p)
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Simulation with the Functional Embodiment
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Simulation with the Functional Embodiment
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« diffraction effect appears obviously
« homeomorphism assumption fails
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lterative Fourier Transform Algorithm (IFTA) Optimization
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Comparison of the Result
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Conclusion

Algorithms working under the homeomorphic assumption
provide a fast way to design an optical element for light
shaping.

However, from a physical-optics point of view, the critical
point for determining the validity of the design result is
whether the accuracy of the HFT applied in the field tracing
IS high enough.

If the homeomorphic assumption fails, the light-shaping task
cannot be fulfilled by a component designed with those
geometric-based algorithms.

The designed result start with the assumption is well-
Introduced initial guess for further optimization with the
iterative Fourier transform algorithm (IFTA).
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Implementation

All algorithms are implemented in
the physical optics simulation and
design software VirtualLab Fusion

VirtualLab Fusion is developed,
following the field tracing concept,
by Wyrowski Photonics UG, Jena,
Germany

WYROWSKI
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