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The ultimate goal of the studies is to measure neutrinos’ important
parameters yet to be determined. To this end, we focus on a process which emits neutrino pair and
photon from excited states of atoms or molecules. Experimentally the most important point is to
realize amplification of process rates due to quantum coherence. In this research, we studied
experimentally this amplification mechanism using two photon coherent emissions from a vibrationally

excited state of hydrogen molecules. As a result, we successfully observed coherently amplified two
photon process in a counter-propagating excitation configuration in addition to usual Raman-type
excitation configuration. The process rate was found to agree well with the expectation of the
theory. Related theoretical studies were also performed: we proposed a method to remove background
events, and found a way to improve sensitivity to determine neutrino parameters by imprinting an
initial phase to a target system.
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