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Importance of Far-IR and Terahertz Astronomy

• Identifying existence and form of heavy elements in our universe, whose 
emission can be observed in far-infrared and terahertz frequencies to elucidate 
emission from astronomical sources under formation and evolution.

• High angular resolution (10 milli-arcsec or less) in FIR/THz is the key to study 
physical/chemical structure together with future facilities like ngVLA and TMT.
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Long Baseline & High Sensitivity

Comparison of Interferometer technologies

Pair-Breaking Detectors at  1.5 THz

Intensity vs. Amplitude 
Correlations using Nobeyama 
Radioheliograph at 17 GHz .

Ezawa et al. JLTP (2016) 
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Science Goals of FIR/THz Interferometry

Dome-A, August 9th 12-18h UTC, 2010

Matsuo et al. Advances in Polar Science (2019) 

Angular Scale of Observations THz Atmospheric Windows

Observing condition in FIR/THz 
Background limited sensitivity from SpaceLong baseline (Dome-A&F)

Hashimoto et al. (2023)

Sugahara et al. (2024)

B14-65666 at z=7.15A2744-z7p9OD at z = 7.88

Reionization and the ISM/Stellar Origins with JWST and ALMA (RIOJA)

Si substrate
3um Junctions
Large ground plane
Large readout capacitance
Multiple choke filter
Fabricated in AIST

Si substrate
3um Junctions
Minimum ground plane
Low readout capacitance
Simple choke filter
Fabricated in AIST

Quartz substrate
1um Junctions
Minimum ground plane
Low readout capacitance
Simple choke filter
Fabricated in ATC

1.5 THz (Niwa+2024)

Fast Cryogenic Readout Circuit ->Koseki et al. 

1.5 THz SIS Photon Detectors
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SIS Photon Detectors
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SiGe Low Noise 
Amplifier

1st stage GaAs-JFET source 
follower on 0.8-K stage.

2nd stage GaAs-HEMT and 
SiGe amplifier on 4-K stage

5 kΩ transmission line

Niwa et al. JLTP (2024)
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