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Abstract

This paper presents a new wideband foldable orbital angular momentum (OAM) reflectarray antenna.
The antenna consists of three parts: The first part is the upper linearly polarized grid (LPG), which
can transmit one linearly polarized wave through its orthogonal linearly polarized wave at the same
time. The second part is the lower dual-polarized OAM reflectarray, which can generate high gain
0OAM vortex electromagnetic wave. It plays the role of polarization torsion on the linearly polarized
wave emitted by the feed-source at the same time, so as to realize the folding performance of the ref-
lectarray, which reduces the longitudinal profile of the reflectarray antenna. The third part is the wi-
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deband feed antenna. In order to verify the proposed folded OAM reflectarray performance in this
paper, modeling and simulation were conducted in the ANSYS HFSS software. The simulation results
show that the proposed antenna achieves OAM performance in the wide band range of 54~66 GHz
and obtains 20% 3-dB gain bandwidth. Meanwhile, compared with the traditional reflectarray, the
longitudinal height of the proposed antenna was reduced to half of the original, achieving low profile
performance. Moreover, the proposed antenna in this paper has wideband, high gain and low-profile
performance, and has potential application value in communication, imaging and other platforms.
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Figure 1. Diagram of the proposed OAM folded reflectarray antenna
B 1. OAM & & Gk H R R EE

22. REEBTEHAIS

ARATFTRHIT S OAM s S 5 B T 45 440 S 16 AR I A 2 B PO 0 7 Rt DB A 8t i 7 — i
RIUZ WM AL T, AR EEWE 2 fE 2b)FiR. ZRITCHRUZEER, PRS2 E
JRITER A BRAR (1 12, & @ HubR EDIRITE T 2 A AR (2 « B 2 A BRRCR FAH Al R84 kL F4B(e, = 2.65,
tand = 0.001), JEEYHN H =025 mm. HRIGHEBN P =3 mm, S8 a. by o F by ZIEHIHHIE R K
ay=axKMb =bxK, Hf KBUEVEEN 0< K <1. KH Ansys HFSS 1/7 B #4313 S5 B 61
HURA M B AT 5L, S8 I 6 P £ S K N H AT 07 B W R0k, 3 03k 18 T R AT AR Rt
OAM S B B e AN LR AR AL MRS LPG Bt BAASHUEE L 1.

P le Py |

«

A
Y

W,

(c)

& )8 %

(b) (d)
Figure 2. Configurations of the OAM reflectarray element and the LPG unit. (a) Top view of the OAM reflectarray element,
(b) Side view of the OAM reflectarray element, (c) Top view of the LPG unit, (d) Side view of the LPG unit
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Table 1. Parameter values of the OAM reflectarray element and the LPG unit (Units: mm)
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Figure 3. Reflective phases of the OAM reflectarray element versus a at different frequencies and different incident angles
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Figure 4. Transmission amplitudes |Txx| and |Tyy| of the LPG unit versus
frequency with different incident angles
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Figure S. Structure of the feed antenna
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Figure 6. Simulated results of the feed antenna. (a) |S;|, and (b) E-plane and H-Plane radiation patterns at 60 GHz
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Figure 7. (a) Principle diagram of the phase compensation for the reflectarray and (b) the array phase distribution
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Figure 8. Schematic diagram of the OAM folded reflectarray
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Figure 9. Simulated transverse electric field distributions of the proposed
folded OAM reflectarray at 54 GHz
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Figure 10. Simulated transverse electric field distributions of the proposed
folded OAM reflectarray at 60 GHz
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Figure 11. Simulated transverse electric field distributions of the proposed
folded OAM reflectarray at 66 GHz
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Figure 12. Simulated gain pattern of the proposed folded OAM reflectarray at
54 GHz
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Figure 13. Simulated gain pattern of the proposed folded OAM reflectarray at
60 GHz
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Figure 14. Simulated gain pattern of the proposed folded OAM reflectarray at
66 GHz
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Figure 15. Simulated results of the folded OAM reflectarray (a) |S;;| and (b) gain
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