Introduction L-shape Metasurface Design for Supporting Chiral Surface Waves

Metasurfaces have been studied extensively in recent years as We introduce a metasurface design The chiral SW unlike other SWS. pOSSesses  wo
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chiral surface waves which are circularly polarized waves tha into x and y components at phase
possess two transverse spins. Controlling the spin-orbit -
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interactions of electromagnetic waves is of great importance for
applications in spintronics and valleytronics. F.alkxd d is adjusted such that it forms a
"8\ 90° phase shift when propagating
/ AN4s5° . forward. This results in an in-
Spin-momentum LOCking Of vd plane field rotation. Therefore,
/ produces S, component. follow the spin-momentum locking resulting in a
Surface Waves E; unidirectional wave propagation when excited at

the center.
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evanescent tails. Consider a metasurface with the surface
wave propagating along the x—axis and the normal to the

. | By carefully choosing the c-shape dimensions, one can Engineering the EFCs of the c-shape by rotating and scaling
surface Is along z—axis. z engineer its equifrequency contour (EFC) to split the the unit cell can allow for routing surface waves with certain
This surface wave will have two linearly polarized wave into two circularly polarized waves polarization handedness.
possible spins (in-plane transverse of different helicities propagating with different k-vectors Bl /7 ARRRRAOAARARRAROAARAN
and longitudinal) for any TE, TM or along the surface. The spin component we control hereis  _ , | g& \)5 m@gmggp
hybrid TE-TM mode, its spin is defined the longitudinal spin (S,). _ / A e e S

using this equation:
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Spin-momentum locking law here is the right-hand triplet R LR, , 3

.o Uamea tha ] ] €€C€CCCCCCCCCCCCCCCC This makes it efficient for use as |
only transverse spin that a surface wave has is the in-plane §,,. propagation of one helicity along a specified curved path.
S, Is always zero.




