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Abstract: In order to forecast and warn of space weather, the disturbances of solar-terrestrial need to be
monitored. Extreme Ultraviolet (EUV) filters can remove unwanted radiation, and they are an important
part of the Extreme Ultraviolet Imager. In order to optimize the transmission of EUV filters at 17. Inm,
we chosen the material and thickness of EUV filters at 17. 1 nm based on the L.ambert-Beer law by theoret-
ical calculation and software simulation. First, the release layer and metal thin-film were deposited by ther-
mal evaporation, and EUV filters with nickel-mesh supported were successfully manufactured. After test-
ing, the transmission of the filter whose surface is smooth and flat without obvious pinholes is about

43.81% at 17.1 nm. Next, in order to illustrate the effect of the oxide layer on the transmittance, the fil-
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ter sample was measured by spectroscopic ellipsometry to obtain the thickness of the oxide layer at differ-

ent placement times, and the roughness was measured to optimize and simulate the transmission of the fil-

ter. The thickness of the oxide layer and the roughness of the sample were fitted by IMD, and the layer

thickness was adjusted to achieve the curve closest to the actual measured value. Experimental results indi-

cate an excellent agreement between the measured and simulated values, and the absolute error of the

transmittance of the EUV filter is only 1%. This study provides preparation methods and improvement

ideas for EUV filters, and has important practical significance in space exploration.
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Fig.1 Schematic of transmission filter
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Fig.3 Transmission of 150 nm Al in visible
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Fig.5 Preparation of filter
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Fig. 6 Al filter sample with mesh supported
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Fig. 8 Comparison between the transmission of ESP and

sample
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Fig.9 Results of fitting by spectroscopic ellipsometry
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Tab.1 Variations inroughness and thickness of oxide layer

Roughness/ Thickness of ox- Transmission
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Fig.10 Comparison between simulated transmission and

measured transmission of filter
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Fig. 11 XPS survey of the Al film on the surfaces
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Tab.2 Atomic ratio on the surface of the thin films

Name Peak BE Height CPS FWHM/eV Area(P) CPS/eV Atomic/ %
Ols 531.4 1193516 4.03 5098 385 32.98
Nls 400.05 3642 4.89 30 055.32 0.31
Cls 284.95 155 897.3 4.18 746 587.3 12.12
Al2s 118.22 289 219.5 4.87 1480 892 27.8
Al2p 73.36 204 248.5 4.86 1016 998 26.79
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Fig. 12 Pinholes on the surface of a filter
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Fig. 13 Transmission of the filter in visible region
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