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Fig 1 Imaging spectrometer system

1
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structure prisms paramaters
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Fig 2 Prism dispersion systems schematic diagram
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Table 2 Data table of Direct-symmetrical structure prisms
Glassl Glass2 Glass3 a1 (deg) az (deg) a3 (deg) XXD Aldeg) o(deg)
CAF2 SE6 CAF2 8 18 —8 90 8 18 26. 533 0. 609 0. 001
CAF2 N-LASF41 CAF2 18 02 —18 75 18 02 15. 515 0. 590 0. 001
CAF2 LAK?7 CAF2 27. 17 —32. 80 27. 17 10. 281 0. 610 0. 001
CAF2 SK14 CAF2 3523 —49. 78 35. 23 9. 689 0. 590 0. 001
CAF2 BK7 CAF2 39. 00 —64. 31 39. 00 7. 128 0. 590 0. 000
CAF2 SILICA CAF2 40. 71 —8L 96 40. 71 5. 254 0. 608 0. 001
CAF2 FK5 CAF2 47. 70 —82 94 47. 70 5. 223 0. 590 0. 001
CAF2 FK5 CAF2 87. 821 —107. 31 87. 821 1. 178 0. 599 54. 41
0=0°; 400~1 000 nm; =0 A =0. 6°
2 s 4(c) CAF2, o
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Table 3 Theoretical analysis of rational symmetric prism

i a1 az as A é
/deg /deg /deg /deg XXD /deg /deg
01 —0. 22 0. 24 —0. 22 14. 175 0. 016 0. 000
3.6 —7.91 8 62 —7.91 14. 182 0. 59 0. 001
10 —21. 83 2365 —21 83 14. 195 1. 67 0. 001
20 —42. 71 45 42 —42 71 14. 247 3. 586 0. 000
50 —95. 45 90. 90 —95. 45 16. 021 18 107 0. 001

0=0°; 400~1 000 nm; 6=0°
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Study on Coaxial Linear Dispersion Triplet Prisms of Wide Spectral
Imaging Spectrometer
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Abstract To overcome the difficulties of complex structure and serious nonlinear dispersion in prismatic imaging spectrometer
the coaxial linear dispersion prismatic imaging spectrometer is investigated in this paper. A mathematical model of symmetric tri-
ple prisms’ beam splitting system is constructed with prism's dispersion equation, and the prisms assemble of direct view is ob-
tained. Then the factors affecting dispersion linearity are analyzed. The refractive index and dispersion rate of prism material im-
pact dispersion linearity most while the influence of incident angle is very small. The way to improve dispersion linearity is given
and the refractive index condition meeting the requirement of dispersion linearity of prisms is obtained. It provides important ba-
sis to select the initial structure for coaxial linear dispersion triplet prisms of imaging spectrometer. On condition that the work-
ing band of 400~1 000 nm, center wavelength deviation angle 0°, the maximum dispersion angle 0. 6°, object numerical aperture
0. 15 and spectral resolution 5 nm, we succeed in designing coaxial linear dispersion triplet prisms. Digital simulation with ZEM-

AX is performed, and the results are in accordance with theoretical analysis.
Keywords Triple prisms; Dispersion equation; Coaxial; Direct view; Wide spectral bands; Imaging spectrometer
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