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Abstract  
Recently, two topics in electromagnetics become very hot. They are metasurface scattering and the radiation of the vortex 
waves with Orbital Angular Momentum. By introducing the abrupt phase gradient on a surface, one can modify the 
conventional reflection and refraction laws of electromagnetic waves and thus control the wave propagation easily. In this 
report, the research progress in using the geometric phase gradient introduced by rotating the polarization of the sub-
scatterers is reported. Both arrays for scattering propagation waves and surface waves are researched and some initial 
conclusions are obtained. Furthermore, a recently reported H-shape metasurface that can perfectly convert the propagation 
wave into the surface wave is studied. For the Orbital Angular Momentum research, we calculate the off-axis orbital angular 
momentum and give out the closed form of the field generated by the off-axis orbital angular momentum. Also, a loop 
multiport-feed loop antenna is proposed for radiating the orbital angular momentum. 
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