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Development of medium energy electron analyser for future explorations in the earth an
planetary magnetospheres
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A brand-new electron energy analyzer called MEP is now under development targeting medium-energy electron (1-100 [keV]
in space. MEP is able to acquire 3D view of the electron velocity distribution.Medium-energy electrons is thought to be a
significant clue to understand acceleration or heating mechanisms of electrons in the radiation belt, in the plasma sheet or arou
collisionless. In the radiation belt, the plasma sheet electrons, which originally in the range of several keV, are accelerated eve
up to several MeV. Then the detailed measurement of this linking bridge, medium-energy range, is of particular importance. The
most widely held story of the production of these relativistic electrons in the radiation belt during geomagnetic storms is the
stochastic process caused by the interaction between high-energy electrons in the ring current region and the Whistler chort
The temperature anisotropy of electrons in the medium energy range excites the Whistler waves. Therefore the information o
the velocity distribution is essential to determine the excitation condition, and refine the mechanism of electron acceleration
In addition, non-thermal distribution functions are produced from a thermal Maxwellian distribution function around magnetic
reconnection regions or collisionless shocks such as the bow shock. The energy range, which indicates this transition of the

distribution functions, is the medium energy range. Hence the detailed and accurate measurement of this range would k
an essential clue to understand the electron acceleration mechanisms. However, the accurate and reliable measurement of
medium energy electron is significantly difficult due to the technical problems. MEP should be developed intending the high
reliability and the high sensitivity of the measurement of the medium-energy electrons. Medium energy (1-100[keV) electron
analyser consists of avalanche photodiode (APD) and cusp type analyser. In the past decades, accurate conversions from co
rates to the true flux are significantly difficult, due to the uncertainty of detector such as MCP and CEM. APD is a kind of p-n
junction semiconductor with an internal gain, and thus it can detect lower energy electron compared to conventional SSDs; il
the case of conventional ones, the lowermost energy is above “30[keV]. In addition, the detection efficiency of APD is almost
constant, and thus it enables reliable conversions from count rates to the true flux. Cusp type analyzer is the electrostatic analys
which is designed for measurements of medium energy charged particles. The novel design enables practical size of over-e
system, with 2-pi [rad] field of view; one can obtain full solid angle coverage by using a satellite spin motion. The combination
of APD and cusp type analyser is useful for the rejection of noises caused by high energy particles. For instance, even if a
electron of a few [MeV] penetrates sensor walls and deposits energy of 1-100[keV] on APD, we can reject it by referring the
measuring energy of the electrostatic analyser at the moment.
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