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Abstract: This work develops three-dimensional structural reconstruction methods of curvilinear objects via non-
destructive and permeable longer-wavelength irradiation with ultrabroadband photo-scanner sheets. While longer-
wavelength photo-monitoring techniques advantageously facilitate functional non-destructive inspections (e.g.,
collectively satisfying material identifications and structural reconstructions) of composite multi-layered objects by
ultrabroadband measurements, their typical transmissive optical systems crucially regulate target configurations. In
short, the conventional use of the representative transmissive ultrabroadband longer-wavelength monitoring techniques
is still insufficient to non-destructively handle and distinguish photo-absorbent and -reflective objects. This situation
hinders opportunities for the practical use of ultrabroadband longer-wavelength photo-monitoring techniques in social
non-destructive inspection sectors. To this end, this work demonstrates non-destructive cross-sectional structure
reconstructions of metallic columns (target objects) concealed by an opaque coating via reflective infrared scanning.
The above demonstration corresponds the prototype to prove the concept of the aforementioned reflective monitoring
scheme, and the employed ultrabroadband photo-scanner potentially synergizes this work with further non-destructive
material identifications.
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Fig. 1. a, Optical characteristic of the CNT film. b, Device configuration. ¢, Experimental setup.
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Fig. 2. a, Reflective response distribution of the PTE imager for scanning a metal column. b, Partial structural reconstruction via single
reflective liner scanning. ¢, Reflective structure reconstruction of the metal column.
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