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range. there are parallel displacement and tilt which affect the parameter errors. The numerical calculation results
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The parameter errors of the flat-field holographic concave grating including radius error, recording
geometry error and use geometry error are induced by the fabrication and usage. In order to give theoretical guidance
to the design and assembly of the spectrometers, the geometric ray-tracing method is used to analyze the image

widths and the meridian focal lines for different parameter errors. It is discovered that, for a great parameter error
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indicate that, in a large neighborhood around the design point, the parameter errors can be compensated by each
other and the spectral resolution can be as good as designed after compensation of the errors.
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Fig. 1 Schematic diagram of the recording and using
geometry of the flat-field holographic concave grating
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Fig. 2 Meridian focal lines with different curvature radii

T 125 i 0 il £ BT DL P fR AR A S RS e (]
P A T 62 i £ R B R B L HAR R T
P i 5 R R BE 5 R B L 24 AP AR AR ) T S AR e ]
P A AR TE /N T W S IS Y AR08 L A 1ET 3 IR
I HUTE AR R AR 8 1) 7 A i 4 RE HE I 1 /F fR R B
Jet SRR 22 M AL L

14
—R
127 —R+0.5mm
= --- R-0.5 mm
£ LO[ — R+1.0 mm
S 08 ——R-1.0 mm
'E . ot e
£ 06 o
¥ S
B0 T Tl
0.2 T .
0 \/_\/
02 04 06 08 1.0 1.2
Wavelength /um

B3 NI R 242 T OG5 T R B I S Ak T 4R
Fig. 3 Spectral image widths versus wavelength
with different radii
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different recording distances
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Fig. 5 Spectral image widths versus wavelength with
different recording angles
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Fig. 6 Spectral image widths versus wavelength with

different geometries
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Fig. 7 Compensation between the grating

parameter errors
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