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Approaches of OAM generation 
Because orbital angular momentum (OAM) has the ability to 

improve channel capacity, various approaches for generating 
vortex beams in microwave fields have been studied and reported. 

Approaches Advantages Disadvantages 

OAM patch 
antenna 

The OAM mode purity of a 
generated vortex beam is 
high 

The single-feed patch antenna faces the 
shortcomings of low gain and narrow 
bandwidth, whereas the feed network of 
the multiple-feed is complex 

Uniform 
circular array 

The OAM mode can be 
flexibly controlled 

The limited space between the elements 
dramatically increases the complexity of 
the feed network 

Metasurface 

The metasurface has several 
advantages including simple 
feed and high degree of 
design freedom 

There is an effect of feed-blockage in 
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Motivation 

1. Adopting a honeycomb arrangement to optimize the stability of 
the oblique incidence of the element and enhance its phase-
shifting ability. 
2. The honeycomb arrangement makes the transmitarray (TA) 
more compact, which improves phase compensation accuracy 
and achieves higher OAM mode purity. 
3. The elements adopt a multi-layer coupling structure to achieve 
multi-resonance and wideband operation. 
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1) Wideband circular-polarized element design 

The element adopts the element rotation principle based on the 
Pancharatnam–Berry phase mechanism 

The elements adopt a multi-layer coupling structure to achieve 
multi-resonance and wideband operation 
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1) Wideband circular-polarized element design 

The phase linearity of the honeycomb element is significantly 
better than that of the square 

The proposed element achieves a good balance between low 
profile and wide band 
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2) Vortex beam transmitarray design 

When the effective radiation areas are the same and the periods 
of the elements are both 0.4𝜆𝜆0, the honeycomb TA can 
accommodate more elements compared with the square TA. 
Thus, the phase compensation accuracy is improved and higher 
mode purity is obtained. 
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3) Results and discussion 
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3) Results and discussion 

The honeycomb-arranged TA using subwavelength elements 
achieves more accurate phase compensation and higher mode 
purity in a wide band. 
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