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In this work

We design a type of meta-prism for CPW-GW conversion 
by using ABA multilayer structure in a noninvasive way.

 Manipulation of transmitted waves
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 Fixed total thickness
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 Different angular momentums
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Electric field in the p-th layer: 

Transmission coefficient:

By matching the boundary conditions:

Descriptions of model



Meta-prism design

( )mArg Sϕ =Transmission phase 2
mT S=Transmittance

9.3Aε =
2.3Bε =

(GaP)

(SiO2)
Vary the filling ratio of the components 
i.e.,thickness of layer A and layer B (dA and dB)

02 / 2A Bd d λ+ =

Incident waves with zero angular momentum quantum number (i.e.,m=0 )



Meta-prism design

02 / 2A Bd d λ+ =

dA : 0 → 𝜆𝜆0/4
dB :  𝜆𝜆0/2   → 0

The total thickness is a constant of 𝜆𝜆0/2

T is near unity
φ covers 76%×2π.

The calculated T and φ of the meta−prism
for different angular momentum quantum
numbers when R=0.63𝜆𝜆0

m=0

air gap



Numerical simulation

Metal wires
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Numerical simulation

Optical fibers
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Influence of the radius

φ T

The designed meta-prism could also apply to incident waves with even larger 
angular momentums when the radius of the meta-prism is large enough.

m=3

Transmission phase: 
Cover a wide range
Vary linearly with z

Transmittance:
Relatively Low when R is small 
Increase to over 80% when R>𝜆𝜆0

(R1: inner radius of the meta-prism)



Conclusions

We have proposed a meta-prism which can convert CPWs in 
free space to GWs along waveguides.

The meta-prism is constructed with ABA multi-layer structure, 
which can generate transmitted waves with high transmittance 
and linearly varying phase.

We have designed the meta-prism for metal wires and optical 
fibers. Relatively high conversion efficiency has been achieved. 

The meta-prism applies for different angular momentums, 
which provides a method to generate GWs with different 
angular momentums. 



Thanks for your attention!
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