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➢ Wide THz Applications 

⚫ 𝐸 ∝ Ԧ𝑗𝑐 = 𝜃𝑆𝐻 Ԧ𝑗𝑠 × Ԧ𝜎
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THz Emission Controlled by Metasurfaces THz Longitudinal Polarization Focusing

Terahertz Self-Focusing Emission with Zone Plate Metasurfaces

Metasurface heterostructure: 

W(2nm)/CoFeB(1.6nm)/ Pt(2nm)

 Frequency

𝑓 = 1 𝑇𝐻𝑧
 Focal length

𝑧 = 6 𝑚𝑚

◼The spatial distribution of THz Intensity

Terahertz Propagation Simulation:

Fresnel Diffraction Integral Formula

◼ Spintronic THz emitters utilizing zone plate metasurfaces enable THz 

self-focusing emission without the need for additional optical elements.

◼ On the basis of zone plates, we propose several sample configuration 

capable of achieving longitudinal polarization focusing or vertical 

electromagnetic field pulses at THz frequency. 

Strike Metasurfaces

➔

Chiral Terahertz Emission

Advantages:

◼ High THz emission efficiency

◼ Magnetic field control

◼ Easy to lithograph

◼ ……
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Spintronic THz Emitter + Metasurfaces ➔ THz Focusing Modulation ?

◼2D Zone Plate Metasurface

𝐹𝑊𝐻𝑀
~180 𝑢𝑚

𝐹𝑊𝐻𝑀
~240 𝑢𝑚

◼The spatial distribution of THz Intensity◼1D Zone Plate Metasurface

Metasurface Pattern

Designs for Enhanced Focusing Efficiency

⚫ Vertical Electric Field Pulse

⚫ Radial THz Beam

⚫ Vertical Magnetic Field Pulse

⚫ Azimuthally Polarized THz Beam

◼ Vortex Distribution ◼ Radial Distribution

Special Magnetic Moment Distribution

Terahertz Longitudinal Polarization 

Focusing Emission

◼ The Design of Zone Plate metasurfaces

2𝑛𝜋 ≤ ∆𝜑 ≤ (2𝑛 + 1)𝜋 (𝑛 = 0,1,2, … )
➔ Constructive Interference

∆𝜑 = 2𝜋 ∙
𝑥2 + 𝑦2 + 𝑧2 − 𝑧

𝜆𝑇𝐻𝑧

Interference Enhancement 

Achieved by Phase Modulation

at the Focal Point

All Point Sources on the Sample Surface Satisfy:


