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Design of thermal-suprathermal ion mass spectrometer : Application of
acceleration-type TOF method for high mass resolution
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Detailed observations of thermal-suprathermal ion composition and three-dimensional velocity distributions are necessary t
reveal specific plasma dynamics in the terrestrial ionosphere and magnetosphere. Development activities of spacecraft-bor
thermal-suprathermal ion mass spectrometers such as Polar/TIDE [T. E. Moore et al., 1995, SSR] have currently remained rar
To open up unexplored scientific fields of plasma physics in the terrestrial environment, we have been developing the thermal
suprathermal ion mass spectrometer with new technologies.

Our thermal-suprathermal ion mass spectrometer designed to be installed on spin-stabilized spacecraft consists of (1) top-f
type electrostatic analyzer (ESA) which analyzed the energy per charge (E/q) of incident ions and (2) mass spectrometer whic
provides velocity with an acceleration-type time of flight (TOF) method. According to principle for TOF method, particle mass
resolution depends on a uniformity of incident particle energies. Thus, to realize high mass resolution for our spectrometer witt
the TOF method, energies of incident ions which are entering the mass spectrometer are required to be uniform via ESA's accura
energy discrimination. For this requirement, we make an attempt to increase ESA's energy resolution by setting its deflectior
angle to over 180 degrees. At the mass spectrometer, incident ions from the ESA are accelerated to high uniform energies
increase the mass resolution. Secondary electrons treated as start signals of the TOFs are generated by collisions of the incid
ions with metallic start surface. We treat reflected ions from the start surface as stop signals. The TOFs of the incident ions ar
derived from these start and stop signals. However, when molecular ions collide with the start surface, sometimes dissociativ
reaction occurs, and the molecular ions split up into positive, negative, and neutral particles. We are engaged on designin
electrodes structure to make possible the analysis of molecular ion mass even if the dissociative reaction occurs.

We will make a presentation about an overview of our thermal-suprathermal ion mass spectrometer and report an applicatio
of the acceleration-type TOF method with numerical simulation results of ion trajectories in designed electrodes.

oboooooooboobobooooooobooboboooooooobobooboboboooooboOobOoboboo
0000000000000 00000000000dPolar/TIDE [T. E. Moore etal.,, 1995, SSRIO 00000000
gboocoooboboboooooboobooboboooooooobOoboooooobOobooooooooobOon
uboooboobooboooobobooboobooobooboooobooboobooobOobooooOoobooooboooon

go0o0ogooooooo0o0Oooooogoooooo0ooooooooo0ooooDoOoo0OoOoooOogO 360
cooooooooOoOoooOooOooooo0oOooo0ooDoO0oooOOoooOOoUObOOoESADDODOODOOOO
ocoooooooooooo0oOoooOoooOooOoooOoOoooooooboooDboOooDOoDOoOoDTORODODOOOOO
ocooooooooooooToFODOOOOOOODOOOOODOOOODOOOODOOOODOOODODOOOOO
oooooooogTorFOOOO0OO0O0ODOOOO0DODOOO0OO0ODOOOOEBSADODOOODOOOODODOOOOODO
gooooooobobooooooooobobooboooooDobobooboooDoboboboboobooDOoD
ESAOCO00O0ODOC 18000000000 DOOOO00DOODOO0ODOO0O0O0ODODOOOODOOOODOOOODOD
cooooooogoooo T TorFOOOOOODOOOOODODOOOOODOODOOOODOOOODDOOOODOD
oooooobooo0ooooooo0ooooDOobo0oOoooDOobO0oODOOOO0Oo0oODO0TOROD StartdOoOO
000 StartSurface] 1 0 0000000000000 0O00C00O0O0OO0O00000O0O0O0O00D0O0OAO StartSurfacé] O
00000000000 SstopO 0000000000 StopO0O0 StartDOOOO0O0O0O0OOOOO TOFODODOOOO
0000000000000 0000000000 StartSurfacd 0 0000000000000 O0DOOOOOOOO
goboooooboooboboooooboooobooobooobboobooboobobooobooobbooboobooobo
oooooooooooooo T ToFODOOOODOOOODOOOODO

ooooooooOo0o0oobOoo00ooDOOooOoooobOOob0O0oooDoOob000oDOOO0oooObOOoOO0n0O TOFOO
boooboboooboobooooboooooon



