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Evaluation of mass resolution accuracy in a low energy ion mass spectrometer
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It is known that Earth’s magnetosphere is the region where the energetic particles with wide range of energies from a few e\
to about 10 MeV coexist. Therefore it is very important to study how the particles are supplied from the solar wind and the
ionosphere, and accelerate up to 10 MeV. lon mass spectrometers enable us to distinguish species of ions as well as analy
their energies. With those instruments, it was discovered that the magnetosphere consists of multiple species of ions and they ¢
playing a significant role in determining and regulating the dynamics of the inner magnetosphere. However, it is hardly to say
that the nature and physics of the inner magnetosphere has been fully understood. In this context, the improvement of the ma
spectrometer is quite significant.

In this study, we made an assessment of the performance of the mass discrimination of the mass spectrometer. Usually, t
mass of ions is determined by measuring the flight time of ions with the use of Time of Flight (TOF) technique. Namely, the
velocity of a given particle can be obtained from its flight time. Then, we can obtain the value of mass per charge (M/q) combining
the value of derived velocity and the information on the energy per charge (E/q) value measured by the electrostatic analyzer. Tt
technique to measure E/q is relatively established compare to that of the mass discrimination. Therefore, we studied an accura
of the mass determination with the use of TOF technique.

Since He is supplied from the solar wind, it is important to study'Heto understand the entry of plasmas from the solar
wind to the magnetosphere. On the other hand, one of the most difficult species to be separated in the inner magnetosphere
HT and He"+ whose normalized values of M/q are 1 and 2, respectively because the number density ratig @frideH" is
less than a few percent. Therefore, we evaluated an area overlapped by both distribution functions for the detected signals, whi
can be obtained as a function of time in the TOF system. The normalized values of this overlapped area by total area of eac
distribution correspond to the probabilities of failure
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