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On relatively shifted centers of the analyzer electrodes of MIA onboard Mercury
Magnetospheric Orbiter

=5 B S & F5E &3 EE B
*Wataru Miyake', Shoich Miyazaki', Yoshifumi Saito’, Shoichiro Yokota’

1.8BKFETEER. 2. JAXNAFERIZHAER
1.Tokai University, 2.ISAS/JAXA

MIA (Mercury Ion Analyzer) on board MMO employs a top-hat electrostatic analyzer, which measures
three dimensional velocity distribution of solar wind and magnetospheric ions around Mercury. The
analyzer uses axisymmetric toroidal electrodes and is designed to have no dependence in its
characteristics on azimuthal direction of incident ions. However, our ground calibration
experiments have revealed that it has a slight dependence. We have tried to explain the dependence
by means of model calculations. We assumes that all parts of electrode are manufactured precisely
but their centers are not exactly coincident through assembling process. Our result of model
calculations suggests that relative shift of 0.1 to ©.2 mm may be included and can be responsible
for the azimuthal characteristics of the analyzer.
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A basic study of search coil with a built-in ASIC preamplifier
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The result of ground calibration for ERG/MGF sensor

*HA BREF. WE BT BN BT A%

*Mariko Teramoto', Ayako Matsuoka', Reiko Nomura', Masahito Nose’

1. FHMZEMERAME FERNZMEMR. 2. ZBAZAZREZHER
1.Japan Aerospace Exploration Agency, 2.Graduate school of science, Kyoto University

AERH KB DU VERHISZ L CBELRN. TSI VRIFEMRL TULDAEEMEMNERINTU D, DI HERGE
EORIFEMBETH 3 TSI VIIRBREMEADNDAICIE. SVVBETHIBEHITINENRS S,

DTS WO T — LEEAET(MGF) DL VT REE. BEEROEBDN(TREICLDIERMEDRZEND. CFKIP
CUHBICRBRTZA Ty hEFD, 5. 77ty REREBTEREICEDENLT B EMMSNTL

3, BRI LIFERIEINZ T —SEHMELBENDEV\T —SEREITBoH(C. M EHBRICL>TRK

B 7oA XYE A7 YREZENSDEBEKEFEHESHSHUNHIBET DIMENRS D, HA . ERGEE(CHE
HINBMGFOYT(ICREAL T, ERRICLKOD>TRE - 7S AV L - ATty hEKSD. ZORERFHE
PRz, RAEXRTIEICNSDBERICDVWTIRET .

©2016. Japan Geoscience Union. A1l Right Reserved. - PCG20-P03 -



PCG20-P0o4 HAMERSER S EA2016EAS

V—S—8BNe LD II—IVTT1—-XY1I VX
A study of cruising-phase sciences using Solar Power Sail
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Study on prior information suitable for wave distribution function method
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Development of ultraslim magnetometers to discover the mechanism of the solar wind heating
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Investigation and Development of Seismic Observation Package for Asteroid and Small Body
Explorations
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Newly developed ultraviolet detector for future space missions
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The extreme ultraviolet (EUV) telescopes and spectrometers have been used as powerful tools in a
variety of space applications, especially in planetary science. For example, an EUV telescope
onboard Japan’s lunar orbiter KAGUYA first took a global meridian image of the Earth’s
plasmasphere. In addition, the EUV spectrometer EXCEED (Extreme Ultraviolet Spectroscope for
Exospheric Dynamics) onboard the Japan's small satellite Hisaki was launched in 2013 and it has
observed tenuous gases and plasmas around the planets in the solar system (e.g., Mercury, Venus,
Mars, Jupiter, and Saturn). These EUV instruments adopted microchannel plate (MCP) detection
systems with resistive anode encoders (RAEs). An RAE is one of the position sensitive anodes
suitable for space-based applications because of its low power, mass, and volume coupled with very
high reliability. However, this detection system with RAE has limitations of resolution (up to 512
x 512 pixels) and incident count rate (up to ~10* count/sec). Concerning the future space and
planetary missions, a new detector with different position sensitive system is required in order to
a higher resolution and dynamic range of incident photons. One of the solutions of this issue is
using a CMOS imaging sensor. The CMOS imaging sensor with high resolution and high radiation
tolerance has been widely used. Here we developed a new CMOS-coupled MCP detector for future UV
space and planetary missions. It consists of MCPs followed by a phosphor screen, fiber optic plate,
and a windowless CMOS. We manufactured a test model of this detector and performed vibration,
thermal, and performance tests. In this paper, we report the concept of this detector and initial
results of our tests.
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Measurements of electric fields are one of key elements for the investigation of ionospheric
plasma. The detection of electric field is useful to identify global plasma dynamics and energetic
processes in magnetosphere and ionosphere. The concrete examples are as follows.

Electric field structure associated with the charged particle precipitation and the global
motion of the ionosphere

The role of the electric field in the acceleration and heating mechanisms of ions

Propagation mechanism of the electric field in the auroral ionosphere to the low latitude
ionosphere

Electric field structure in the equatorial ionosphere
Many electric field measurements have been carried out in Japan. And the electric field detector
onboard sounding rockets have been successfully used in the D, E and F regions of the ionosphere.
The double probe technique have been extensively used on sounding rockets in order to measure
electric field in the ionosphere. And the passive double probe technique has been proven to be a
reliable technique in the high electron density plasmas of the ionosphere. The technique has been
extended to the lower density plasmas of the D region of the ionosphere. For electric field
measurement, a wire antenna has been used as a sensitive sensor onboard Japanese sounding rocket.
And this antenna will be used for several spacecraft in the future mission. However, its extension
mechanism is complicated and it is difficult for the sounding rocket to extend a wire antenna in
the ionosphere. Accordingly new type sensors are developed in order to measure the electric field
by the sounding rocket. Their sensors fulfill the severe requirements to the sensor system, i.e.,
light mass, enough stiffness, compact storage, safe extension, and reasonable test efforts. Four
sensors were newly developed for the electric field measurement. These sensors were loaded on four
sounding rockets in Japan (S-310-37, S-520-23, S-520-26 and S-310-44). And these new style sensors
deployed normally during the flight of a sounding rocket, and succeeded in the electric field
observation in the ionosphere.
This paper describes about the basic measurement techniques of the electric field in the
ionosphere. In particular it explains about four new type sensors in detail. Then we show the
electric field data in the ionosphere measured by the new type sensor onboard the Japanese sounding
rocket.
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