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THz Spectroscopic Imaging of Concealed Chemicals Using is-TPG System
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Abstract: In 2003, we reported the first-ever development of a spectroscopic imaging system using a terahertz
(THz) wave parametric oscillator (TPO). But the system has a dynamic range below four orders of magnitude, so we
demonstrated screening and detection through a thin international mail envelope that was about 0.1 mm thick.
Recently, we succeeded in developing a high power and high sensitivity THz wave spectroscopic imaging system
using injection-seeded THz parametric generation and detection, which has achieved a dynamic range of 100 dB. It is
a unique, broadband THz wave source that can produce a wavelength tunable, single wavelength Fourier

transform-limited pulse. In this study, the new spectroscopic imaging system successfully identified reagents through

thicker material than the thin envelopes used previously.
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Fig. 1. THz spectroscopic imaging system.
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Fig. 2. Sample preparation (a) Saccharide powders,
(b) Covering (EMS envelope (top), cardboard (left),
and bubble wrap (right)), (c) Covered form (front),
and (d) Covered form (side).
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Fig. 3. Spectral imaging results (from the top: maltose,
glucose, and fructose).
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Fig. 4. One-pixel absorption spectrum of each
saccharide sample.
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