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Design of High Gain Reflecting Metasurface
Multi-beam Dual-band Antenna

XU Juan, YANG Kexin

(School of Cyber Science and Engineering, Qufu Normal University, Qufu 273165, China)

Abstract A high gain multi-beam dual-frequency antenna is proposed to achieve beam focusing and beam
deflection in dual-frequency band by means of the electromagnetic control characteristics of metasurface.
The designed multi-beam dual-frequency antenna consists of two parts: reflective metasurface and dual-
frequency microstrip antenna. To achieve beam focusing with a focal length of 40 mm and £30° beam de-
flection, the dual-frequency microstrip antenna is placed on a horizontal plane 40 mm below the metasur-
face. According to the rational arrangement of two metasurface elements whose phase is approximately 0
and © above the antenna, beam focusing is achieved at 14. 5 GHz and 22. 7 GHz when the antenna is direct-
ly below the focus, and +30° beam deflection is achieved at 14. 5 GHz and 22. 7 GHz when the antenna is
+35 mm away from the focus. The simulation results show that the antenna at different positions can
achieve different beam control effects in the dual frequency band. Compared with the non-metasurface

antenna, the gain of the antenna in the low frequency band is increased by 11. 56~14, 03 dBi, and the gain
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in the high frequency band is increased by 10. 74~13. 07 dBi. The designed metasurface antenna achieves
high gain and beam control performance in dual frequency band.

Key words metasurface; dual-frequency antenna; electromagnetic control; multibeam
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Table 1 Beam details

Antenna Frequency/GHz Direction/ (%) Gain/dBi
Focus antenna 14.5 0 16. 82
- 22.7 0 18. 05
Offset antenna 14. 5 +30 14. 35
- - 22.7 +350 15.07~15. 72
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Table 1 Compare with other references

Docu Beam number Gain/dBi Gain enhancement /dBi Bandwidth( %)
References[ 8] 4 9 2.5 23.6
References[ 13] 4 10. 57 4.27 2.9~3.3
References| 14 ] 4 8. 54 2.3 16.5
This work 6 14. 35~18. 05 10. 09~14. 03 5.2.3.7
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