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Abstract: Ion beam etching technology was researched for fabricating blaze concave gratings, and a
partitioned space calculated method was proposed to calculate the diffraction efficiency of a blaze con-
cave grating. The method can calculate the diffraction efficiency quantitatively without experimenta-
tion by confirming an incidence angle. The blazed angle of the blaze concave grating with a given
wavelength was calculated based on the partitioned space calculated method, and ion beam etching pa-
rameters and a mask parameter were calculated by etching software BLAZING. On the basis of these

parameters, a concave grating with a size of 45mm X 40mm was fabricated by holographic ion beam
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etching. The focus blazed angles measured by an Atomic Force Microscope(AFM) are 9. 21°, the effi-
ciencies of the gratings measured by a concave grating diffraction efficiency instrument are about 54.
8% at 300 nm and 50% at 250 nm. The grating substrate has a smooth blazed groove profile with 1
200 groove/mm. The results are in agreement with that partitioned space calculated well. It means that par-
titioned space calculated method is suitable for designing and calculating the efficiency of blaze concave grat-
ings and it can direct the fabrication of the blaze concave gratings by the ion beam etching technology.

Key words: concave grating; blazed grating; partitioned space method; diffraction efficiency; ion beam
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Fig. 1 Concave substrate fabricated by parallel ion beam
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Fig. 2 Subarea of concave substrate
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Fig. 3 Calculated grating efficiencies in — 1 order of a
1 200 lp/mm IV concave grating as functions of

the wavelength
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Fig. 4  Fabrication process for concave holo-

graphic ion beam etched grating
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Tab.1 Parameters of simulated ion beam etching
NGt AEH Ar 54 CHF3 K4t #ukmhm
/() /eV  /em® e min' /em® ¢ min ! /min

11.4 300 7.2 2.1 17

R2 RABRBESH

Tab. 2 Parameters of simulated photoresist grating

H /nm o 9 L 0 BE g #15 / )
127410 0.4~0.6 7345
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Tab. 3 Results of Calculated and measured blazed angles
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Fig. 6 Calculated, simulated and measured grating effi-

ciencies in —1 order of concave grating as func-

tions of the wavelength
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