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The dielectric-filled parabola [1] is a thick-substrate-lens-antenna implementation
based on the pioneering work of Rutledge et. al. [e.g. 2]. It was conceived [3] as a simple
means of creating a large f-number beam from a photolithographically fabricated antenna
or modest planar array. In implementation, it consists of a piano-convex dielectric lens
whose curved surface takes the shape of a parabola (y2 =4fx) and whose flat surface resides
at the focal point of the lens. In operation, the parabolic surface is metallized and the
receiving or transmitting antenna and associated solid-state driving circuitry are mounted
on a separate dielectric wafer which lies in intimate contact with the flat surface.
Illumination takes place from the front (flat side) and, as in the case of [4], through a small
hole left in the metal at the center of the curved surface. The structure has several features
which make it advantageous for use at millimeter and submillimeter wavelengths including
inherently high f-number, simple-to-apply matching layers, reasonable dielectric path
length, reduced off-axis aberration (compared to an unfilled parabolic mirror) etc.

Since its original conception, the dielectric-filled parabola has been used
successfully to demonstrate the first millimeter-wave superconducting planar heterodyne
array [51, an all-planar millimeter/submillimeter-wave fundamental Schottky diode mixer [61
and recently a novel quad-bridge multiplier concept [7]. These applications will be reviewed
and several interesting design improvements/modifications will be considered.
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Fig. 4: A comparison of the calculated (dashed) and measured (solid) field
strength along the surface of a dielectric-filled parabola with a thin dipole
antenna at the focal point at 10 GHz. The calculations are based on data
published in [19]. The measurements were made with a dipole probe placed in
intimate contact with the lens surface. The excessive ripple is due to
reflections off the air-dielectric interface.
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Element R Leak

87 a 6 A

86 S/ 8 ILA,

71 fl 16 tLA,

57 SI 19 /LA
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74f/ 9/LA

8 90 1 7 A

9 75c 10 A

10 81 fl 7/LA
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