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Our 1um-Band External Cavity Diode Laser
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J-Master 1040 is used as Mixing Light Sources

* High Power Output : 50 mW
* Wide-Band Tuning : 50 nm
* Ultra High Resolution Control : 0.01 pm

AQ6317: Res=0.01nm 10G;HZ Etalon Reflection Signal A—Master 1040
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A Outline of THz Light Source

Mode Monitor
y (10GHz Etalon)

1 Continuous THz-waves output

T

Frequency Calibration
(270MHz FSR Etalon)

2x2 PM fiber

combiner
Mixing Light Source in Single Chamber

ECDL Controller




THz-Waves Detection

Off-Axis Parabolic Mirror

Continuous THz-Waves

ilter Window

Ge Bolometer
in LHe Chamber

Lock-in Sig.

Modulated THz-Wave Sig.




A Emission Spectra from UTP-PD Photo-Mixer
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* THz-Waves Emission is observed up to 4.5 THz
* 100NnWat0.9THz, 1nWat3 THz




High Resolution Measurement of
Water Vapor Absorption
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* Dynamic range reaches 40 dB (in power ratio) against ~2 pW Noise Floo
- may be ascribed to ASE-free mixing light source. ‘



A Frequency Calibration

270 MHz FSR (555 mm); a = 1.2 x 107¢/°C
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A Duel Frequency Locking
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* Mixing frequencies are locked into an Etalon

by using error signal with current modulation.

Modulation frequency : 10 kHz (v,), 1 kHz (v,)
Modulation Amplitude : 20 MHz (0.5 mA)




Difference Frequency Tuning
under Dual Frequency Locking

v, : Tuning

A

Vv, : Locked

Different Frequency (GHz)
* Fixed ECDL (v,) is locked at a fixed mode.

> Beat noise at v, * v, B Indicates Zero Point of Difference Frequency

» Data are obtained at each
with an accuracy of etalon FSR estimation error.




. Etalon FSR Estimation
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Slope = 0.2736812 GHz/Fringe Fringe Number

FSR=0.2736812 GHz (Estimation erroris 1 x 107 GHz)
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A Frequency Resettable Tuning
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=) Frequency Resettability is ascribed to less than 1.2 MHz @ 1 THz




A

Photomixing with UTC-PD and ASE-Free ECDL (A-Master) Provides
Wide-Tuning Range :4.5 THz

High Resolution Frequency Control : 3MHz
High-Purity THz-Waves: > 40dB

Summary

Dual Frequency Locking to an athermal etalon enables
High Accuracy and Resettability Spectroscopy: 1 MHz @ 1 THz




