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Investigation of the amount and the chemical form of volatiles including water on the lunar surface is important not only
in understanding the evolution of the lunar surface, but also in understanding the origin of lunar and terrestrial water and
the transportation of materials in the solar system. In addition, if the quantity of volatiles on the Moon is substantial, space
exploration based on the Moon may be possible converting them into fuels. Therefore, exploration of the lunar poles is
important in both planetary science and advancement of space exploration.

Although remote observations suggest the presence of water on the lunar surface, it is still unclear that how much water
exists. In LCROSS, one of the examples of the remote observations, water and small amount of hydroxyl were observed. A
small abundance of other volatiles was also detected. Since the mass spectrometer should be able to distinguish large amount
of water and small abundance of other volatiles, high mass resolution is required in order to achieve scientific goals such as
measuring the abundance of volatiles on the lunar surface.

JAXA is planning LUPEX (LUnar Polar Exploration) mission. REIWA (REsource Investigation Water Analyzer) is one of
the instruments for investigating volatiles including water. REIWA consists of a heater with a weight scaler, which measures
weight of the heated samples, and mass analyzers which analyze desorbed volatiles from the samples. We are developing
triple-reflection reflectron (TRITON), which is a time-of-flight mass spectrometer (TOFMS). TRITON is composed of an ion
source that generates ion beam with large area and a triple-reflection reflectron which is a compact mass spectrometer with
high mass resolution. TRITON is operated mainly in two different modes, single reflection mode which has high sensitivity
and low mass resolution and triple reflection mode which has lower sensitivity and higher mass resolution. The two operation
modes can be switched by adjusting the voltage applied to the analyzer.

Pulsed high voltage is applied to the analyzer plate. The applied pulsed high voltage has a square wave form. We have
replaced the previously used commercial pulsed high voltage module with a pulsed high voltage BBM under development,
which is proved to have sufficient performance. In addition, we have investigated that how the rising time influences on the
mass spectrum. We have changed the rising time by inserting a resistor in the output line of the pulsed high voltage. The upper
limit of the rising time of the pulsed high voltage to satisfy requirements of mass resolution and the quantitative influence on
the mass spectrum will be presented. So far, we have been using a commercially available ion source that is not for flight. We
will also show the performance of the test model of TRITON whose all components are under development for flight.
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