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Development of detector for ion analyzer to be installed in Comet Interceptor
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Comet explorations have been conducted in the past, but there has been no direct exploration of any long-period comet.
Long-period comets are thought to have originated in Oort’s cloud and are likely to retain primordial features from the
early stages of solar system formation. Understanding these are expected to provide important clues to the origin of the
solar system. The Comet Interceptor Mission, jointly planned by ESA and JAXA, is a mission to directly explore long-
period comets or interstellar objects. The Comet Interceptor is scheduled to be launched in 2029 with the scientific goals of
characterizing the surface composition, shape, composition of comets, and composition of coma. A breadboard model of the
ion analyzer, one of the observation instruments to be installed in the Comet Interceptor, was tested for its performance. The
ion analyzer consists of an electrostatic energy analyzer in the front and an ion mass analyzer in the back. Ions and electrons
that pass through the analyzer are finally multiplied by the microchannel plates at the bottom and detected at the anode. Since
the signal generated during detection is subject to noise, it is important that the signal pulse heights should be high relative
to the noises. In this study, two types of substrates were prepared: (1) a substrate with a ground pattern on the backside of
the anode, mainly to shield external noises, and (2) a substrate without a ground pattern in the center corresponding to the
detection location on the backside of the anode, mainly to prevent attenuation of the signal pulse heights, and were compared
through ion measurements in a laboratory vacuum chamber. As a result, it was found that both substrates were able to detect
the signals as required, and that the signal pulse heights tended to be higher for the substrate (2), while there was not much
change in the noise level. Specifically, the sensitivity to detect the signal pulse heights greater than 10 mV was increased by
up to 30% for (2). For this reason, we decided to adopt (2) as the nominal substrate for the Comet Interceptor mission.
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