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The first demonstration of the new concept of an integrated superconducting
spectrograph, proposed by a young Japanese researcher, was successfully performed using astronomical
signals, ahead of any other demonstration in the world. Based on this success, we designed,
developed, and evaluated a one-octave ultra-broadband submillimeter-wave spectrometer beyond the
initial proposal, and also developed and established new observation methods and data calibration
methods incorporating data science knowledge. We led the ALMA Large-Scale Program ALCS to obtain a
new constraint on the [CII] emission line luminosity function in the early universe at redshift 6.
Moreover, we discovered that massive galaxies growing covered by dust, which had been overlooked by
conventional galaxy surveys, are more abundant than current theoretical predictions and that the
number of dust-covered galaxies continues to increase on the fainter side.
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