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In-situ observations of comets by spacecraft began with the Giacobini-Zinner mission in 1985, and spacecrafts have
explored comets since then. However, most of the comets visited were short-period comets, and no spacecraft has made
detailed in-situ observations of long-period comets, which still have more state of the past state of the solar system. The
ESA-led Comet Interceptor mission aims to explore long-period comets and extrasolar comets that have maintained their
primordial nature.

The scientific objectives of this mission are to investigate the composition of primitive cometary comets’ coma, the
connection between the coma and the nucleus (activity), and the nature of coma’s interaction with the solar wind. Comets
are highly active bodies with high gas and dust emission rates, and as they approach the Sun, volatile material is ejected
from the cometary nucleus, resulting in coma and tail structures. These are often asymmetric and localized, including the
nucleus. By comparing their characteristics and relationships with measurements and simulations, we can clarify the environ-
ment surrounding the comet, such as the connection between the nucleus and coma and their interaction with the solar wind.
However, with ground-based observations, the gas and dust around cometary nucleus make it difficult to observe the nucleus
surface morphology and spatial distribution of the gas in detail ,and high spatial resolution data from close-up observations
are required.

The Hydrogen Imager (HI) on one of the three spacecrafts will image the cometary corona at Ly-a (121.6 nm) to
determine the spatial structure of hydrogen and derive the water emission rate based on the assumption that hydrogen atoms
are produced by the photodislocation of water molecules. The water emission rate is an indicator of comet activeness and
is an important value for comparison with short-period comets. The spatial structure of hydrogen also provides insight into
the interaction with the environment outside the comet, such as the solar wind, and chemical reactions within the coma. The
instrument will provide observation data for these questions by revealing the hydrogen distribution in the coma extending
from 1075 to 10”7 km from the comet nucleus to the vicinity of the nucleus below 10”3 km by using 2D images taken.

For these requirements, it is necessary to confirm that HI has the optical performance to resolve the structure on a scale
of 10”3 km or less and still capture light from the dark region of the coma more than 10”7 km away from the nucleus. The
instrument consists of a Cassegrain-type telescope and optical filters; Ly- a is an ultraviolet light with a wavelength of 121.6
nm, and it is difficult to make the reflectance on the mirror surface as high as that of visible light, so the effect must be
considered together with the attenuation by the optical filters. In this study, the point spread function was first evaluated from
point source imaging to assess the telescope’s imaging performance. Next, the effect of the optics on the Ly- a intensity was
investigated. By measuring the Ly- a reflectance to the spherical mirror and the transmittance of the optical filter, and by
considering the results of ray tracing by optical simulation, the efficiency of the entire HI optics system was determined. In
this presentation, these results will be introduced, and the optical performance of the HI will be evaluated and discussed in
terms of imaging and Ly- a transmission performance.
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