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Filament development of absorption cell for remote observation
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The ORIGIN of Earth’s water is not clear. Researchers have debated the possibility of comets and asteroids of delivereing th
Earth’s water.

The deuterium-to-hydrogen ratio (D/H) in water between the asteroids, comets, and Earth’s oceans is crucial. Previous D/t
measurements have been made for a dozen comets form Oort cloud and three Jupiter family comets. We need to get close
Jupiter family comets with a spacecraft. Therefore, we are developing a smaller and lighter absorption cell than the device the
has measured D/H ratio.Using the absorption cell, the opportunity for spacecraft observation for Jupiter family comets will be
increased.

The absorption cell is made of glass and contains a filament.Hydrogen molecules or deuterium molecules are filled. When th
filaments are activated, H2 is dissociated into atomic H.The H atoms in the cell can absorb the Lyman-alpha line from comet:
through the resonance scattering. Then, the amount of deuterium and hydrogen can be estimated from the measured values v
and without activating the filament.

We have made a prototype hydrogen absorption cell and evaluate its performance. We have two problems with prototype:
The first is that when the filament of the cell is activated, light from 110 nm to 130 nm is emitted. The second is that the filament
is broken in several tens of hours. As a cause of the fact that the absorption cell emits light of 110 nm to 130 nm, it is suspecte
that the hydrogen Lyman alpha line is emitted because emitted electron from hot filament. In addition, we want to extend the life
of the filament by adding a rare gas so that the filament does not break in a few tens of hours. We will test these two problem:
and present a summary of the results obtained.
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