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Controlling of two-photon transition rate towards two-photon laser oscillation
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In this research project, we investigate a way to enhance the two-photon emission
rate by using atomic/molecular coherence. Two-photon lasing 1s difficult because the two-photon emission
rate is very small in general. Thus a high two-photon emission rate is required in order to realize the
"two-photon laser". In this research, we succeeded to observe the two-photon emission from vibrationally
excited state of ﬁara hydrogen gas, whose density of 10 to the 20th per cubic centimeters. The
spontaneous two-photon emission from vibrationally excited state of para-hydrogen is almost impossible
because the emission rate is very small. Thus the observation of two-photon emission means that we
succeeded to obtain a high rate enhancement. The enhancement factor is estimated to be 10 to the 18th.
These results play an important role for future realization of a two-photon laser.
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