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UV mirror for LAPYUTA

The reflectivity of a typical mirror is approximately 80% at 130 nm in the 
far UV range.
→ When the reflectivity can be improved to 90% with three reflections, 
the overall efficiency will increase by 1.4 times.



UV mirror for LAPYUTA
Al is the best of coating material, but the reflective is
decrease rapidly to oxide.

Al is the best of coating material in the far UV range, but
its reflectivity drops dramatically when oxidized.

→ Deposit a thin and high-transmittance anti-oxidant
film on aluminum.

Theoretical Calculation Values [Geer et al., 2012]

• MgF2: Stable in air but does not transmit 
wavelengths below ~110 nm.

• LiF: Transmits up to ~100 nm but 
degrades in air due to its deliquescence.

LAPYUTA mirror coating is  Al + MgF2 
coating  as the baseline.
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Al + MgF2 coating test
➢Optimization

➢Deposition Methods
➢ Ion Beam Heating
➢Resistance Heating

➢ Filament Usage Count

➢Deposition Parameters
➢Substrate temp.：200 ℃
• Film thickness：

Al under investigation, MgF2 24 nm

➢Next Step
• Aiming to achieve stable reflectivity 

>90%, we continue to search for  
the deposition parameters.

• Coating on diffraction gratings.
• Coating element testing on primary 

mirror in the progress.

90 % @ 130 nm

Reflectance measurement results 
for all prototyped samples



Al Film Thickness Dependency Measurement
To measure Al film thickness dependence, we prepared six samples 
with different Al thicknesses.

At 130 nm, the Al film thickness of 96 nm sample showed the highest reflectivity.



New Process using XeF2

• To achieve high reflectivity, it is 
important to prevent the oxidation of Al.

• After Al deposition, a small amount of 
XeF₂ gas is promptly introduced to 
fluorinate the Al film.
• As a result, the formation of AlF₃ instead of 

Al₂O₃, thereby preventing reflectivity 
degradation.

• An improvement in reflectivity for 
Al+MgF₂ coatings has been reported by 
this process, and prototype samples have 
already reached reflectivity exceeding 
90% [Quijada et al., 2023].

Enhancement of Reflectivity Using XeF₂ Gas Fluorination

MgF2

Substrate

Vacuum chamber

Coating materials



New Process using XeF2

XeF2 Process Preparation Status

• Making a prototype sample at the 
manufacturer is difficult, so we are 
currently developing the vapor 
deposition equipment.

• The prototype sample is planned for 
around this winter.

Resistance heating 2-channel
Evaporation chamber



Al + LiF Mirror Reflectance Degradation 
Measurement

➢Storage Conditions
(inside measurement chamber)
• Temperature: Room temperature

• Vacuum level: 10⁻⁶ Pa

• Samples were briefly exposed to air 
during replacement..

• Stored for 1 year and 4 months.

➢Result
• Degradation on the longer wavelength 

side beyond 100 nm.

➢Next Step
• Continue elemental development aiming for reflectivity > 90%.

• Continue to evaluate degradation in the atmosphere

The XeF₂ process improves the reflectivity of Al + LiF coatings and prevents degradation.
→ The UV spectrograph of the HWO mission is being designed with Al + LiF mirrors.
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Summery and Future work

• Al + MgF2 mirrors are under development for LAPYUTA.
• Optimizing deposition parameters, achieving 90% reflectivity at 130 nm

• Adaptation underway for primary mirror, diffraction grating, and 
collimator mirror
• Unit test of grating and collimator mirror by March next year.

• Then, assembly and performance test of high-dispersion spectrograph will 
proceed.

• Development of XeF2 Process for Enhanced Reflectivity
• Effective for both Al + MgF2 and Al + LiF coatings

• Prevents degradation of Al + LiF coatings covering the short-wavelength side

• Aiming to adapt this coating for HWO ultraviolet spectrometers
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