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Linearly Polarized Reflectarray and Circular-Polarization Conversion

Reflectarray Suppressing Beam Shift

Hiroki YAMADA,* Kotaro SAKAGAWA * Hiroyuki DEGUCHIL* and Mikio TSuJr*

(Received January 16, 2023)

We propose here a design method in which the beam shift of the main lobe radiated from a reflectarray can be
suppressed within the specified frequency band. To realize the uniform phase distribution on the aperture plane, the
resonant-conductor shape of each element with phase property depending on both the frequency and the position on the
reflectarray plane is individually designed by the GA-optimized method. By using the optimized elements, two kinds of
the reflectarray for a linearly polarized wave and with conversion into a circularly-polarized wave are constructed, and the

beam shift characteristics are investigated numerically and experimentally.
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Fig. 1. Basic geometry of offset reflectarray antenna
using arbitrarily-shaped elements.
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Fig. 2. Unit cell for GA design with symmetry about
both z and y axes.
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Fig. 3. Aperture phase distribution of reflected wave

for conventional reflectarray.

E—LfHDOE =LY 7 PP EL TS, &8, FIE
BT 29 2 W Tw 3, Figure 3 IR T X9
I, BEHANETH B 10 GHz (2B W TIRBHILE Lot
MHofilE—kE B >TED, FEHATH 5 0° A
FE—BERINT D, Z0ND AT,
BRI D Z2diid» & A 2 T2 i &b L, —
WREDMPFEBTETEST, E—L3 7 FMPFELT
Wi, Fz, FIEEDSEGEHREED o B 5 I DT

-180

(a) 8 GHz

180 -180

(b) 12 GHz

180

Fig. 4. Aperture phase distribution of reflected wave
for conventional reflectarray at lower and higher fre-

quencies.
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Fig. 8. Designed four elements at ¥ = 1.
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