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Development of Two Wavelength Terahertz-wave Parametric Source
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Author: The output power and tuning range of injection-seeded terahertz-wave parametric generators (is-TPG) have

improved significantly in recent years. Peak output power of a few tens of kW have been achieved, and the upper

limit of the tuning range has increased from 3.0 to 5.0 THz. However, the acquisition of spectra requires long

measurement time, because is-TPG is a tunable source and emits only one wavelength per pulse. The objective of this

work was therefore to reduce the measurement time via multi-wavelength generation using an is-TPG. The is-TPG
device presented here is capable of generating two-wavelength THz-wave outputs.
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Fig. 1. Experimental setup for two-wavelength
generation
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Fig. 2. Terahertz (THz)-wave output power and
stability (RSD%) for single-wavelength
generation and two-wavelength generation
measured using a THz-wave pyroelectric
detector. The orange (1.45 THz) and yellow
lines (1.61 THz) show the results of
single-wavelength is-TPG, and the blue line
shows that for a two-wavelength is-TPG (1.45
THz + 1.61 THz).

WEEHL, t—270 7747 LKA ki
HBEZHWTHRHELEZY., ZoBHEFEEZHAVS
ZET, EEICEKERT T~V RN
TAHELEBIT, TTAAVEOE RIS U THRAE
TOHRBNEOAENENTHED, 2EEZZEN
THTEEL TR N ATRET

3. RER#HER

EPTEHRELET TNV Y &2 BRH ARSI
AFFT BRI, 7T~V a2 A
WTH ), “EMORES Liz. 1.45THz & 1.61
THz D2 FEREERECEELEZSEE, T Th
|l WEOATERAELEZEOH HOKEELE
Fig. 2. A7, 2 RREDOHETH, H—EE
OFELEREOHNDBELNTEY, SHIZHND
ZEMD BB TE .

WICHHEICER L, ©—Aa7a 77 A5 Lk
o4 g EHOCTHIELZ. Fig.3. No v
— AT T A NIRRT IO 2HEEESHEL T
BHTEE., S22 ES 2 BORNS A
o TR LR Fig. 3. 0/ T 7T
TINNVYWEET TR —F —THREL T o
A, BLEITHEEE TCHANTE, By
A FI v I VUV EEHRL.

4. FEOH
UbkaELDdd. is-TPGEHWEREF AT Iy

TV TT T Ay s L E AL BN R S
nad—J, WEAMERFERIZ 1 VA 1 EEON

- ®1070 nm (1.45THz) @
- @1070.6 nm (1.61THz)

Detection beam intensity [a.u.]
o
=
T

| 1070 nm 1070.6 nm
1.45THz 1.61THz
o8
§ o°
°
0.01 —_—
-100 -80 -60 -40 -20 0

THz attenuation [dB]

Fig. 3. Dynamic range of the system. The inset
confirms two-wavelength generation using a
beam profiler; the left side shows the 1070-nm
beam pattern (for detection at 1.45 THz), and
the right side shows the 1070.6-nm beam
pattern (for detection at 1.61 THz).
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