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Analysis of groove density for diffraction grating during bending

LIU Bin, WANG Qiu-ping, XU Xiang-dong, FU Shao-jun
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Technology of China, Hefei 230029, China)

Abstract: In order to derive the effect of an arbitrary bending curve in tangential orientation on a grat-
ing.a general expression about the transform of groove density was represented in theory,and simula-
ted by Finite Element Method (FEM) using ABAQUS/Standard. The results show that the groove
density was severely determined by the attribute of diffractive grating and bending curve. Sequential-
ly,the imaging properties of grating monochromator due to bending were numerically pointed out with
a simple example. As a result of shape change and groove density variation,it not only improves the
focusing condition, but also affectes higher order aberrations such as coma aberration of the imaging
system.
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Fig. 1 Grating groove density transform before and

after bending
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Fig. 2 Modeling (a) and schematic simulation (b)

on a grating during bending
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Fig. 3 Surface profile of a bending grating
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Fig. 4  Analysis of the groove density for bending

grating
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Tab.1 Some parameters of the constant-deviation monochromator

Wavelength A(nm) 2.0—4.0

Groove density N, (mm™ ") 1000

Half deviation angle K(°) 87

Entrance slit distance r; (m) 1

Exit slit distance 7, (m) 1
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Fig.5 Residual coma due to groove density variation

after bending curve
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