Laser

Review

INY T — K« FIANIYEIST A MY v IFRIROIAE &
FERIEREICH

P 2R

M B, S, B FE

FALSARRZEFT SGEF TEifge £ o & — (F 980-0845 & i LIl 1 5 32 [X 5 & 75 2% 519-1399)

Study on Backward Terahertz-Wave Parametric Oscillation

and Its Application to Nondestructive Testing

Hiroaki MINAMIDE, Kouji NAWATA, Yuma TAKIDA, and Takashi NOTAKE
RIKEN center for Advanced Photonics, RIKEN, 519-1399 Aramaki-aza Aoba, Aoba-ku, Sendai, Miyagi 980-0845

(Received December 18, 2021)

We demonstrated backward terahertz-wave parametric oscillation and used optical injection for the for-
ward-propagating idler to increase the output power, reduce the threshold, and stabilize the oscillation.
We generated backward-propagating terahertz-wave pulses with a high peak intensity of about 200 W at
0.3 THz. Terahertz-wave imaging was performed using our developed backward terahertz-wave para-
metric oscillator to confirm its suitability for nondestructive testing applications. Due to the long-time
stability of terahertz-wave oscillation, transmission images with good visibility and inside information
were obtained by point scanning imaging. As a result of measuring various materials, we found that the
system is applicable to versatile nondestructive inspection applications.
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Fig. 1 Photograph of slant-strip-type periodically poled
lithium niobate and optical arrangement of the
pump beam, idler beam, and THz wave with the
diagram of wave vectors (Kpymp: pump, kige,: idler,

kri,: THz, k'yymp: Projective component of &y,

and k,: lattice).
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Fig. 2 Schematic diagram of the injection-seeded back-
ward terahertz-wave parametric oscillator.
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Fig. 3 Normalized backward terahertz-wave output as a
function of the input pump energy with and with-
out optical injection seeding.
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Fig. 4 Terahertz-wave outputs at 0.3 and 0.5 THz as a
function of the input pump energy.
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Fig. 5 Normalized pulse-to-pulse outputs of the terahertz waves
detected by Schottky barrier diode (SBD).
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Fig. 6 (Upper left) Visible image of a toy gun seen
through glass with uneven surface. (Lower left)
Visible image of the gun without any screening.
(Right) Transmitted terahertz-wave image with
logarithmic gray scale.
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Fig. 7 (Top) Visible image of an artificial leather bag.
(Bottom) Transmitted terahertz-wave image with
logarithmic gray scale.
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