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The reflectance and heat resistance of SiC/Mo/Si multilayer mirrors at 30.4 nm
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In planetary science missions such as Nozomi [1], Kaguya, and EQQULEUS [2], a technology using periodic multilayers
in the EUV wavelength range for normal incidence optics developed. Grazing incidence optics can’t have a large numerical
aperture and have significant limitations in resolution due to diffraction. Therefore, normal incidence optics are necessary
to understand the distribution of plasma. However, the problem is that normal incidence optics has low reflectance. We can
solve this problem by using multilayer mirrors.

Multilayer mirrors can dramatically improve reflectance due to the interference of reflected light at each interface. In par-
ticular, the development of high-reflectance multilayer mirrors for He II radiation at 30.4 nm is progressing. A Mo/Si mirror
is widely used due to its high stability. However, the low reflectivity of around 15-20% is a challenge.

Previously, we demonstrated the performance of a new multilayer mirror consisting of 40 pairs of Mg and SiC, achieving
a maximum reflectivity of over 30%. However, it was found that the Mg/SiC mirror had a critical flaw. The reflectivity
decreases in high-temperature and high-humidity environments. In actual observations, multilayer mirrors are exposed to
high-temperature and humid environments before launch and extremely cold environments in space. Therefore, it is neces-
sary to develop observation equipment that is resistant to such environmental changes.

Since a combination of Mo/Si is stable [L.Yunpeng et al., 2014], we designed a new multilayer mirror (SiC/Mo/Si). The
new mirror is manufactured by depositing the three different materials periodically. To evaluate its resistance to high-
temperature environments, we conducted a heat environment test in a constant-temperature oven (50 degrees Celsius for
24 hours) and compared the reflectances of the mirrors before and after heating. We irradiated EUV light onto multilayer
mirrors and evaluated its wavelength dependence.

In this presentation, we discuss the reflectivity and thermal stability of SiC/Mo/Si mirrors. Additionally, we will also share
the measurement results of reflectances for other new multilayer mirrors, B4C/Mg2Si and SiC/Mg2Si mirrors. We will dis-
cuss the requirements for the mirrors that should be integrated into the next-generation artificial satellite.
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