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Abstract

Considering cost control and grating development cycle, the mosaic system should be applicable to different

Replicated mosaic is an important way to make large size plane diffraction grating in astronomy.

parameters of grating and different test wavelengths. At the same time, the accuracy of the mosaic system must
match the requirement. The mosaic error theory model is established based on the principle of Fraunhofer far field
diffraction and the trend is analyzed and simulated when the wavelength of incident light, diffraction order , grating
constant, and incident angle are changed. The variable range of above parameters is designed according to the actual
mosaic demand. The mosaic error precision which can satisfy the usage requirement is computed when the grating
parameters and detection conditions are changed. The simulation results will make a significant guidance for the

replicated mosaic system design.
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Fig. 1 Mosaic grating coordinate system and mosaic errors
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Fig. 2 Fraunhofer far-field diffraction optical path of the mosaic gratings
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Fig. 3 Schematic of pupil function of grating on the plane of lens. (a)G,; (b)G,
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4 . (a) ; (b) A, =3 prad; (c)AG, =4 prad;
(d) AG.=6 prad; (e) Ax=175.81 mm; () Az=282.924 mm
Fig. 4 Intensity patterns of far-field diffraction. (a ) No mosaic errors ; (b)) Af, =3 prad ; (¢ ) A, =4 prad ;
(d)Af. =6 prad ; (e) Ax=175.81 mm ; (f ) Az=82.924 mm
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Fig. 5 Intensity patterns of far-field diffraction with A=300 nm and A=700 nm, respectively. (a)Af, =3 prad ;
(b)Af, =4 prad ; (¢ )AG. =6 prad ; (d) Ax=175.81 nm ; (e ) Az=282.924 nm
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Fig. 6 Curves of accuracy of mosaic errors with the change of A. (a ) Angle error ; (b) piston error
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8 . (0 A0, A, c () A0, AG.
Fig. 8 Accuracy comparison curves of angle mosaic errors. (a) Comparison of Ad, and Af,; (b) comparison of Ad, and Af.
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