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Asymmetric D-Split Ring Resonator (ADSR)
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Individual ASDR Resonators

Lu, Y. et al. ACS Photonics 10, 2832–2838 (2023)

d

r𝜃

𝛽

Cross-polarisedCo-polarised



6Jansen, C. et al. Appl. Phys. Lett. 98, 051109 (2011)

Lu, Y. et al. ACS Photonics 10, 2832–2838 (2023)

𝑓𝑅𝑒𝑠 = 1.50, 1.82 𝑇𝐻𝑧

ADSR Modes - Surface Current Pattern
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• Direct detection 

• Microscale spatial resolution

• In-plane field sensitivity
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~ 10 µm

Aperture-type Near-Field THz Spectroscopy



• Direct detection 

• Microscale spatial resolution

• In-plane field sensitivity
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ETHz

~ 60 µm

Aperture-type Near-Field THz Spectroscopy
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Aperture-Probe and Surface Plasmons:

Near-Field Terahertz Spectroscopy

(Khromova et al., 2015; Hale et al., 2023)
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𝑆𝐸𝑥𝑝(𝑥, 𝑦)

Dipolar Mode - Co-Polarised Excitation 
Spatial Maps:

t = 3.93 ps

𝑖𝑥(𝑥, 𝑦)

Surface Current:

Local Spectroscopy:

𝑆𝑆𝑖𝑚(𝑥, 𝑦)

f = 0.76 THz
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Local Spectroscopy:
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Dark Mode

Higher Order Modes

Cross-Polarised Excitation
f = 0.84 THz   
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f = 1.50 THz
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NF Maps at selected frequencies: 
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Dark Mode

Higher Order Modes
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Local Spectroscopy:

Cross-Polarised Excitation

NF Maps at selected moments: 
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Simulation:
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Cross-Polarised Excitation

f = 1.50 THz

𝑖𝑥(𝑥, 𝑦)



𝑆𝑆𝑖𝑚(𝑥, 𝑦)

Sim. Spatial Map

15

t = 1.56 ps −Td/4

𝑖𝑥(𝑥, 𝑦)

Sim. Surface Current

𝑆𝐸𝑥𝑝(𝑥, 𝑦)

Exp. Spatial Map
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Cross-Polarised Excitation



Summary and Outlook

Non-contact terahertz surface current imaging in metallic 
resonators with aperture-type near-field microscopy 

• Aperture-type near-field microscopy enables imaging 
of THz surface currents for both single and 
multimode excitation. 

• Potential for characterisation in the design and 
develop of novel plasmonic THz metamaterials and 
metasurfaces. 
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