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Research and development of external control of paired-superradiance from hydrogen
gas toward the neutrino mass measurement

Masuda, Takahiko

1,900,000

78K 60kPa 532nm, 684nm, 4587
nm 3 5048nm
10 18

The externally-triggered coherent two-photon emission has been observed. This
phenomenon is one of essential parts of future neutrino mass measurement using atoms. In the experiment,
three-color laser pulses (532, 684, 4587 nm) were simultaneously irradiated into 60-kPa para-hydrogen gas
cooled down to 78K, and the pulses of 5048 nm which is two-photon emission signal were detected by
photo-detectors. The resulting amplification factor against the spontaneous emission rate has been more
than 10E18. Laser power dependence and trigger timing dependence were also studied, and they were able to

be explained by a numerical simulation qualitatively.
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Near Infrared Seeder System
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Delay generator (commercial) :
Timing adjustment

Repetition rate :
Driving lasers (existing) : 10Hz
Coherence generation

Trigger laser (new) : 4 :
PSR stimulation
Photo detector & Monochromator (existing) :
Detection & Spectroscopy
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