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Research Progress
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Development of THz equipment for spectroscopy and imaging
1. LD CW System (1 um-LD based)

2. Pulse System (1 um-OPO based)

3. Pulse System (1.2 um-Cr:forsterite laser based)

1240-1280nm W.P CP

N&:YAG —| Forsterite(signal) —I N }M
<4 €

L\
Laser | Forsterite(pump) _I K] ® ;l
with FP etalon BN

1240nm GaP

1064nm

M _ half plate

sample
Ge filter

parabolic mirror

RT-DTGS

Compact THz-wave Generator
Rev. Sci. Instrum. 79 (2008) 036101.

THz-wave Generator for spectroscopy and imaging 14



Crystal Growth for THz-wave Generation

Liquid Phase Growth of Chgractefrlstlcs of THz wave
defect-reduced Crystals -smgle- requency tunable, coherent

-optically designable -small system
at Low-temperature

YAG

6 inext
OPO DFB —FA

THz wave wide frequency | ECLD —FA
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linear polarization
e Linewidth
< 100t ®ene
3 = GaP o % A DFB: 1 ~2MHz
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c 01 A a2 THz-wave
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£ oo1f,
,% B3t GaSe ] Q factor
T. Controlled 0.1 i 10 i00 mllllon
emperature
Vapor Pressure Frequency (THz)

narrow linewidth
J. Cryst. Growth 310 (2008) 1923. J. Appl. Phys. 93 (2003) 4610. . 15
J. Electron. Mater. 43 (2014) 3117. Appl. Phys. Lett. 83 (2003) 237. Rev. Sci. Instrum. 80 (2009) 113105.
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The thin lines (red) in the figure show the main water
vapor absorption line positions and their intensities.

H. M. Pickett, R. L. Poynter, E. A. Cohen, M. L. Delitsky, J. C. Pearson, and H. S. P.
Muller, J. Quant. Spectrosc. & Rad. Transfer vol. 60 (1998) p.883
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Frequency (THz)
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polyester, a#nylon6 FEmRIGEFDEERE ZNISEES
SFEHEEEROZER B (LA, E# S, 2013) 0

1.95 1.97 1.99 2.01 2.03

Kazuma Iwasaki, Kento Hirabayashi, Eimi Yamaguchi, Sho Fuijii, 1/RRR X 10°3 (1/7)

Tsuyoshi Kimura, Masaya Yamamoto, Tadao Tanabe
Non-contact terahertz evaluation of the melting point for PET bottles,
Thermochimica Acta, 736, 179732 (2024).
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Waste Paper Recycling Gyt
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GaP THz generator

Grating

Ml Filter

E(t}n tente = ‘ -

wave

Radar devices
used as Sub-THz generator

millimeter m

s DRI DREAL
(57)\A XFF)

1MHz 1GHz 1THz 1PHz 1EHz
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S. Weiller, T. Tanabe, Y. Oyama WIJET 6 (2018) 268-274.
T. Tanabe, J. Kawai, Non-invasive and Non-destructive Methods for Food Integrity

(Springer 2024).
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visible light  X-ray
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Wavelength 300 m 300 nm

(In vacuum) _

GPR Method IR Method

C. Kobayashi et al, Developments in the Built Environment 18 (2024) 100423. 47
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Sub-terahertz imaging of defects in building blocks
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