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All-fiber coupling type terahertz near-field probe
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Abstract: In order to develop an all-fiber-coupled terahertz near-field probe spectroscopy imaging
system, an all-fiber-coupled terahertz photoconductive probe antenna and a femtosecond multiplier
optical path were fiber modularly packaged and combined with a fiber-coupled terahertz
photoconductive antenna radiation source, as well as an independently developed and designed fiber-
optic femtosecond laser light source and fiber-based high-speed optical delay line. The all-fiber-coupled
terahertz near-field probe spectroscopic imaging system with a dynamic range of 60 dB, a spectral

sampling speed of up to 0.1 sec/spectra and a near-field imaging resolution better than 20 pm was
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reported for the first time. Benefit from the all-fiber structure design of the entire system, the terahertz

radiation source and the probe detector can be flexibly adjusted according to the measurement needs

without recalibrating the optical path. The working stability and the use convenience of the system are

greatly improved. The research results of this work provide a high-performance and practical terahertz

near-field spectral imaging measurement system for terahertz scientific research.
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Fig.1 Schematic diagram of fiber-coupled THz near-field
spectral imaging system
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Fig.2 Internal optical path diagram of fiber-coupled terahertz

photoconductive antenna probe module
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Fig.3 Photo of micrograph of THz photoconductive probe
incident by a probe light spot
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Fig.4 Photo of optical fiber coupled terahertz near-field
detection module
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Fig.5 Femtosecond pulse width measurement results when the

laser reaching the terahertz photoconductive

transmitter antenna
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Fig.6 Insertion loss curve of optical delay line
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Fig.7 Test results of all fiber-coupled terahertz near field probe spectral imaging system
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Fig.8 The electric field strength distribution of terahertz radiation source: (a) two-dimensional distribution; (b) vertical and

horizontal distribution curves
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Fig.9 Terahertz phase distribution at different frequencies.
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Fig.10 Optical microscope imaging of metal grating sample for near-field imaging resolution test and terahertz near-field imaging

result at 1 THz.
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