
INTRODUCTION: Luneburg lens is a spatially varying spherical
dielectric lens and widely used for its wideband nature, ability
to form multiple beams and low cost. The spherical shape of
the lens often makes it inconvenient to integrate with feeding
networks and transformation optics based flattened luneburg
lens makes the antenna and waveguide integration easier for
integrated RF structure. Conventionally, 2D modeling with line
current excitation has been commonly used as a convenient
means to study the beamscanning capability of the modified
luneburg lens[1-2], but 3D full wave simulation provides a
more appropriate approach to calculate and predict the lens’
beamscanning angle, 3D radiation pattern and realized gain.

SIMULATION MODEL SETUP:3D full-wave electromagnetic
simulation was performed using waveguide excitation at
the flat portion of the modified luneburg lens. Perfectly
Matched Layer (PML) boundary condition was applied all
around to minimize the outward reflections.

CONCLUSIONS: In this work, we showed the 3D modeling
approach of the modified 3D luneburg lens to predict the
3D radiation pattern, far-field gain and beamscanning
angle. The model shows a beamsteering capability from -
85˚ to +85˚ with a varying gain at different excitation
positions. The gain exhibits decreasing nature from
outward edges to the center of the lens due to the
impedance mismatch seen by the waveguide at different
locations. The mismatch is higher at the center due to
larger permittivity value and becomes smaller at the edge
which has a permittivity value of free space. The
modeling approach was validated using 3D printing
fabrication [3-4] for an example lens. The simulation
results following this approach complied well with
experiments.
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Figure 4. 2D Modified Luneburg 
Lens permittivity distribution

Figure 5. 3D Modified Luneburg 
Lens permittivity distribution

Figure 6. 3D Model Simulation Setup (R = 50mm)

Figure 2. 3D Luneburg Lens
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Figure 3. Feeding Mismatch

Figure 1. Beamforming nature

3D Luneburg Lens Profile
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SIMULATION RESULTS: To predict the electromagnetic
function of the modified 3D luneburg lens, we excited the
flat portion of the lens with an open-ended waveguide at
three different locations (Figure 6) and observed the 3D
radiation pattern, far field gain(dBi) and beamscanning
angle(degree).

Figure 7. 3D and 2D Radiation pattern of the modified Luneburg lens at 
30GHz operating frequency with excitation position at pos -2, pos 0, pos 2
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