B006-36 O00:B O0:100 100 11:25-11:40

Jodobobbooooboboboooboobuoooon

#0000 [1; 0000 [2;,00 O [1]
[1]00/0/000000 (ISAS);[2]00 0

Development of a low energy ion mass spectrometer for inner magnetospheric researct
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It has been known that the Earth’s inner magnetosphere is the region where energetic particles of a wide range of energies fro
a few eV to about 10 MeV coexist and it changes dynamically with geomagnetic storm, the massive energy release phenomen
However, processes of energetic particle acceleration, transports, and losses are not fully understood. For example, the me
components of ring current ions are"Hand O with energies from a few eV to 200 keV, while their initial energies in the
source region (K both ionosphere and solar wind. O only ionosphere.) are from 1 eV to a few keV.How this kind of ions are
accelerated and injected into ring current during storm main phase remains open question. And it is also a problem that ho
these ion quantities contribute to ring current dynamics. Thus, in order to understand energetic particle dynamics in the inne
magnetosphere, it is highly desired to observe particles with energies from a few eV up to 200 keV without any unobservec
energy gaps and to separate dominant iofisdet, O", and so on. In spite of such importance, most observations of the low-
energy ions get significant amount of background noise due to large fluxes of high-energy particles in the inner magnetospher
One of the main purposes of our study is to develop a low-energy ion instrument which can reduce the effects of high-energ
particles to obtain accurate data. A combination of an electrostatic analyzer and a time-of-flight (TOF) mass spectromete
provides energy-per-charge (E/q), velocity (V), and then, mass-per-charge (M/g). We designed an electrostatic analyzer whic
measures energy range of ions from 10 eV/q to 25 keV/q with energy resolution 15%, angular resolution of 22.5 degrees, an
has g-factor(=102 cn? sr keV/keV). In order to reduce the background noise due to high-energy particles, following points are
considered: 1) a double-coincidence technique with TOF method, 2) minimization of anode areal size of a detector (MCP), ant
3) thickening the electrode/chassis as a shield. TOF requires two signals, generated by an incident particle itself and seconde
electrons emitted from an ultra-thin foil at a passage of the incident particle. Trajectories of the secondary electrons can easil
be deflected by a static electric field inside the sensor, since their energies at the generation are rather small (typically less th:
10eV). In our design, the secondary electrons are successfully collected in a small area3(23%cieg) in contrast to those of
incident particles (3.6cAt22.5deg) without losing angular resolutions, where the sensor structure is no longer axis-symmetric.
Axis-asymmetric positioning of electrodes (i.e., non-zero electric field in azimuthal direction inside the sensor) is a key element
to get the focusing area on the MCP surface for the secondary electron trajectories.Combining the above three points includin
the passive shield, we will propose a low energy ion mass spectrometer for inner magnetospheric research.
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