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Development of High-Reflectivity Ultraviolet Mirrors for LAPYUTA
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We are developing high-reflectivity ultraviolet mirrors to improve the detection efficiency of the focal plane instruments
aboard the Life-environmentology, Astronomy, and PlanetarY Ultraviolet Telescope Assembly (LAPYUTA). Conventionally,
ultraviolet mirrors are fabricated by vacuum-depositing aluminum (Al), which has high reflectivity in the UV range, onto
polished glass substrates, followed by a magnesium fluoride (MgFs) coating to prevent oxidation of the Al layer. In general,
mirror reflectivity in the vacuum ultraviolet region is lower than in the visible and infrared. For one of LAPYUTA’s primary
science targets, the atomic oxygen emission line at 130.4 nm, the reflectivity of Al + MgFs mirrors is typically limited to about
85%. With four reflections in the optical path, the total efficiency would be reduced by half. Reducing the number of mirrors
is an effective way to reduce this loss, but LAPYUTA requires three to five mirrors to achieve high imaging performance.
Therefore, improving the reflectivity of each mirror is essential. In this study, we are fabricating mirrors while systematically
varying deposition parameters—including the film thicknesses of Al and MgFs, the substrate temperature during deposition,
and the vacuum pressure—to determine the optimal conditions for maximizing reflectivity. Our current best process has
achieved a reflectivity of 87.6%.

We have also begun investigating a new coating process. A recent study (Quijada et al., 2024) reported that introducing a
small amount of xenon fluoride (XeF;) between the Al and MgF5 deposition steps allows Al to fluorinate before it oxidizes,
thereby preventing a decline in reflectivity. Mirrors fabricated with this process have demonstrated reflectivity exceeding
90%. The reflectivity in this process also depends on multiple deposition parameters. Therefore, we aim to identify the
optimal conditions and approach the theoretical maximum reflectivity of 95%. When this is realized, the overall efficiency
with four reflective surfaces would improve to 81%. This presentation will also report on the preparation status of this coating
process.
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