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Status of ultraviolet space telescope LAPYUTA
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LAPYUTA is a ultraviolet (UV) space telescope mission, one of pre-project candidates for the JAXA M-class mission.
The mission is dedicated to addressing two fundamental scientific themes: (1) the environments for life in the universe,
and (2) the origin of structure and matter. To address the first goal, LAPYUTA will perform a comprehensive survey of
the exospheres and ionospheres of various solar system objects and exoplanets, thereby enhancing our understanding of
planetary systems and enabling the characterization of exoplanetary atmospheres. To address the second, the mission will
probe the structure of the circumgalactic medium to verify star formation via gas inflows as predicted by models of cosmic
structure formation. Furthermore, it will observe the high-temperature gas produced in the immediate aftermath of neutron
star mergers to unravel the processes of heavy element nucleosynthesis. The measurement of the physical states of common
elements such as hydrogen, oxygen, and carbon is central to these scientific objectives. As these elements are ubiquitous,
their measurement is fundamental to understanding the structure and evolution of cosmic phenomena at wide spatial scales,
from planetary atmospheres to stars and galaxies. LAPYUTA will leverage UV spectroscopy to pursue these scientific
inquiries.

By optimizing its technical specifications for its scientific objectives, LAPYUTA is designed to surpass its predecessor,
the Hisaki mission, by a factor of over 100 in sensitivity, spatial resolution, and spectral resolution, all within the constraints
of a small satellite platform. The mission’s goal is to achieve performance in the far-ultraviolet region that is comparable
to the Hubble Space Telescope (HST). Its payload features a 60 cm aperture Cassegrain telescope equipped with four focal
plane instruments: a Mid-Resolution Spectrograph (MRS, R=6,000), a High-Resolution Spectrograph (HRS, R=40,000), an
Ultraviolet Slit Imager (UVSI), and a Fine Guidance Sensor (FGS). In order to realize an effective area of 350cm? and a
spatial resolution of 0.1 arcseconds, a conceptual design study of the telescope is underway, in parallel with the development
of three key technologies: high-reflectivity UV mirror coatings, large-format and high-precision detectors, and a pointing
disturbance compensation system. These core UV observation technologies being developed for LAPYUTA are of global
importance and will establish a foundation for Japan’s contribution to the future flagship space telescope, the Habitable
Worlds Observatory (HWO).
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