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LAPYUTA (Life-environmentology, Astronomy, and PlanetarY Ultraviolet Tele-
scope Assembly) mission: Current status
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The LAPYUTA (Life-environmentology, Astronomy, and PlanetarY Ultraviolet Telescope Assembly) mission is an
ultraviolet space telescope scheduled for launch in the early 2030s as an ISAS M-class mission. We will accomplish the
following four objectives, which are related to two scientific goals: understanding the “habitable environment” and the
“origin of structure and matter” in the universe. The first objective focuses on the subsurface ocean environment of Jupiter’s
icy moons and the atmospheric evolution of terrestrial planets. In the second objective, we will characterize the atmospheres
of exoplanets in the habitable zone by detecting their exospheric atmospheres and estimating the surface environments of the
planets. In cosmology and astronomy, we will test whether the structures of present-day galaxies contain ubiquitous Ly a
halos and reveal the physical origins of Ly a halos (Objective 3), and elucidate the heavy element synthesis process from
observations of ultraviolet radiation from hot gas immediately after neutron star mergers (Objective 4).

In April 2023, the LAPYUTA mission was selected as a candidate for the 6th JAXA M-class mission candidate. Currently,
scientific and feasibility studies are underway for a pre-project candidate review scheduled for the fall of 2023. For Solar
System objects, in addition to the feasibility study of the water plume ejected from the surface of Jupiter’s moon Europa, we
are studying the role of magnetospheric plasmas, which are necessary to understand space weathering of satellite surfaces
and dissipation of surface materials. For Venus and Mars, ionospheric imaging studies using carbon ion observations and
D/H observations are underway. For exoplanets, in addition to observations of oxygen atoms and carbon ions, we are
investigating the runaway water vapor greenhouse that is thought to be common to planets at the inner edge of the habitable
zone with surface oceans. Based on conceptual studies of system design and key technologies conducted in 2022, we are
updating the design of the telescope and focal plane instruments (spectrometer, imager, and guide cameras). Two major
updates are the change of the telescope design from F60 to F32 to meet a field of view requirement of the guide camera,
and the implementation of a high dispersion section in the UV spectrograph. The high dispersion section will use an Echelle
grating to achieve a spectral dispersion 3 to 5 times higher than that of the medium dispersion section (resolution of 0.02
nm) studied so far. The high dispersion section allows to resolve the absorption line profile of exoplanet atmospheres and to
detect exoplanet atmospheres with a shorter integration time. LAPYUTA'’s orbit was initially designed as an elliptical orbit
with an apogee of 7,500 km and a perigee of 500 km to avoid the influence of the geocorona when observing oxygen and
hydrogen atoms, but it has been modified to an apogee of 2,000 km and a perigee of 1,000 km to avoid the influence of the
Earth’s radiation belt (especially high energy protons).
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