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Design and optimization of broadband convex blazed grating
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Abstract: Convex blazed grating is one of the key elements in hyperspectral imaging spectrometers.
Generally, the effective wavelength coverage of blazed grating is not broad enough to meet the need of
imaging spectrometer for grating’s diffraction efficiency. To extend the observation band of imaging
spectrometer, in which the convex blazed grating was designed and optimized. A case study of 0.4-2.5 pm
band Offner type imaging spectrometer, single-order and dual-order dispersive structures of convex grating
were researched. Partitioned blazed grating and dual-angle blazed grating were used to improve the

diffraction efficiency in the range of a broadband. The groove shape of two types of dual-blazed gratings
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with different dispersive structures was optimally designed, and the diffraction efficiency was calculated

by the method of scalar theory and finite element analysis. According to the signal-to-noise ratio(SNR) of

the instrument, different types of grating were proposed to meet different requirements of imaging

spectrometer.
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Fig.1 Schematic of Offner convex grating imaging spectrometer
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Tab.1 Convex grating parameters of single-order

diffraction
Parameters Value
Grating constant d/pm 20
Diffraction order +1
Incident angle o/(°) 13.32

Diffraction angle B/(°) 14.5-20.8
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Fig.2 Diffraction efficiency curve of 1° blazed angle
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Fig.3 Schematic diagram of partitioned blazed grating
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Fig.4 Diffraction efficiency of two partitions
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Fig.5 Diffraction efficiency of single-order diffraction partitioned

blazed grating

Ty — P B I B PR 11 e e AR A T 2 A
it FHXUA DR RS, A0 TE] 6 FIF /R, 52 MR RS I 1) 32 82 2
BORWIINKES 6, F1 6,, DL HLFT o e 401 6% Ee )
a.b,a+b=1, & 6(a)F1E 6(b) 7~ A A [FIAETE L5H
R PR AR AN 7 LR AR R, PR E AT B 58 A TR
(1IN AR

Kl 6 XU IR HDCHTETE 254
Fig.6 Groove shape of dual-angle blazed grating
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Fig.7 Diffraction efficiency of single-order diffraction dual-angle

blazed grating
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Tab.2 Convex grating parameters of dual-order

diffraction
Parameters Value
Grating constant d/pm 20
Diffraction order +1 +2
Wavelength range/pm 1-2.5 0.4-1
Incident angle o/(°) 13.22 13.22
Diffraction angle B/(°) 16.2-20.7 15.6-19.2
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Fig.9 Diffraction efficiency of dual-order diffraction partitioned

blazed grating
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Fig.11 Diffraction efficiency curves of four schemes
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Tab.3 Environmental parameters used to build the

radiation transmission mode

Parameters Value

Observer height/km 3

Surface type Urban

Weather condition No clouds or rain

CO; mixing ratio (ppm)* 400
Sun altitude angle/(°) 60
Surface albedo 0.3

* 1 ppm=10~°
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Fig.12 Spectral radiance of the simulative working environment
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Fig.13 SNR of single-order diffraction dual-angle blazed

grating spectrometer
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