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Method of Adjusting the Groove Density Spatial Frequency
Multiplication of Plane Holographic Grating
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Abstract The precision of the groove density influence the dispersion and the diffraction of gratings and the
configuration of the spectrograph. In order to improve the precision of the groove density of the plane holographic
gratings, a method of adjusting the groove density spatial frequency multiplication of plane holographic grating is
proposed. A reference grating with a specific groove density is set in the exposure area. Adjusting the interference
angle, different orders of the two diffraction wavefronts match and form Moiré pattern at the screen in a special
orientation. The groove desity multiple of the reference gratings can be obtained. The relation between the period of
the reference grating and the interference fringe pattern is proved in theory. The equation regulation of the reference
grating for groove density alignment is pointed out. The precision relation between the groove density of the
interference fringe pattern and the width of the reference grating is also analyzed. The results indicate that the
precision of the groove density of adjusting is less than 1 nm at the 100 mm width of the reference grating for
300 line/mm groove density alignment; the error decreases with increasing the width of the reference grating. The
method of adjusting the groove density spatial frequency multiplication of plane holographic grating based on the
groove density of the reference grating satisfies the fabrication requirement.
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Fig. 1 Schematic diagram of Moiré pattern present at the grating’s surface
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Table 1 Comparison orders of Moiré pattern for different reference grating for adjusting 3600 line/mm exposure light path

Reference grating 3600 line/mm 600 line/mm 300 line/mm
n 1 6 12
Orders of the left beam —1 —6 —14 —13 —12
Orders of the right beam 0 0 2 1 0
sin 0, 0.74358 0.99144 0.74358 0.99144 0.86751 0.74358
(b)
left
beam
\
3600 line/mm
X ‘ Z
[ 2 AN Tl 35 o ' Bl ) e 85 4 L A
Fig. 2 Structure comparison of different reference gratings
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Fig. 3 Observation setup of the Moiré pattern
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Table 2 Error analysis for different reference gratings

to make 1200 line/mm grating

Width of Groove

) Period Relative

reference density /
) ) error /nm error /%

grating /mm  (line/mm)
20 1200. 05 0.0347 0.00416
80 1200. 0125 0. 00868 0. 00104
100 1200. 01 0. 00694 0. 00083
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Table 3 Comparison of the relative period error for different

Moiré pattern to make 1200 line/mm grating

Fig. 5 (a) (b) (o)
Periods of Moiré
10 20 80
pattern /mm
Adjusted
0.833403 0.83337 0.83334
periods /pm
Relative errors /% 0.00833 0.00417 0.00104
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Fig. 5 Moiré pattern of different groove density alignment errors
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