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Design of modified Czerny-Turner spectral imaging system
with wide spectral region
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Abstract: A modified Czerny-Turner spectral imaging system was developed based on aberration theo-
ry to minimize the large astigmatism in classical Czerny-Turner spectrometers. The astigmatism from
a plane grating placed in the divergent light beam was used to compensate the astigmatism from an ob-
jective lens. The broadband astigmatism corrected simultaneously conditions were deduced, and the a-
stigmatism was corrected in a wide spectral region. The principle and method of astigmatism correc-
tion were analyzed in detail, and the initial parameter computing was programed. As an example,a Cz-
erny-Turner imaging spectral system operating in 540 —780 nm was designed. The ray tracing and op-
timization for the spectral imaging system were performed with ZEMAX-EE software. The analyzed
results demonstrate that the total field-of-view modulation transfer function is higher than 0. 52 in the
whole working spectra. The system shows good imaging quality due to the astigmatism to be corrected in the

wide spectral region synchronously. Obtained results prove the feasibility of the modified method.
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Fig. 2 Geometric relations between plane grating and

condensing mirror
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Czerny-Turner spectral imaging system

Specification Initial parameter Optimized parameter
Ca /2)/(D 6 6
(a/2)/(*) 8 8
7 /mm 180 180
r/mm 206. 35 206. 35
i/ (%) —6 —6
0/(°) (A=660 nm) 23.674 23.674
(1/d)/mm 450 450
L./mm 77.453 39 74.427 76
L/ mm 129. 245 74 126. 641 04
Ly /mm 89.507 89. 507
Ly /mm 67.983 84 78.413 75
o/ () 16.091 53 11. 413 80
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Fig. 4 Layout of modified Czerny-Turner spectral

imaging system
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