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Coherent amplification is essential for the neutrino mass spectroscopy. We have studied coherent two-photon emission from hydrogen molecules to
demonstrate coherent amplification of rare transitions. Two-photon emission between vibrational states of hydrogen molecules are allowed but its rate is
quite small. In previous works, externally triggered two-photon emission from coherent vibrational states produced by stimulated Raman process was
observed. This presentation provides detailed observation results on dependences of the two-photon emission rate on various experimental parameters
together with recent trials to represent them by numerical simulations. Future experimental plan is also discussed.
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Macro-coherent amplification using two-photon emission
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> A “trigger” field is required
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Externally triggered two-photon emission
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Results & Discussions

High pulse energy (~ mJ)
Narrow linewidth (~200 MHz)

’ are required.
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Cell length: 150 mm

Cell temperature: ~78 K

. Target Pressure: 60 kPa (typ.)
Energy of Driving fields: 5~ 10 m)J i
Energy of external Trigger field: 0.1 mJ |
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Number density + Coherence

Simulation in progress

Large deviation on anti-Stokes side.

Large coherence but difficult to simulate.

Small coherence but simulation works well.

Preliminary simulation
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New narrow linewidth high energy MIR source is required. \

~ 10 mJ/pulse and £ 300 MHz linewidth

Candidate: Injection seeded ZGP OPO system

ZGP: Zinc Germanium Phosphide (ZnGeP,)
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Reference: Opt. Express 16, 14265 (2008)
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