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Calibration Method of Tertiary Spectrum for
Broadband Optical Systems
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Abstract A selection method for the sub-band stitching optical glass combination is proposed. The apochromatic
equation is solved by the least square method, and the optimal glass combination which can effectively correct the
tertiary spectrum is obtained. A broadband long-focus optical system is designed based on this optical glass
combination with a wavelength range of 0.45-1.014 pm, a focal length of 400 mm, an F number of 6, and a full
field of view of 10°. This system consists of three kinds of optical glasses and seven spherical lenses, and the
modulation transfer function (MTF) of this system is closed to the diffraction limit. The research results show that

the calibration of the tertiary-spectral residuals in the apochromatic optical system can be achieved with this
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proposed method.
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Table 1 Specifications for optical system

Parameter Requirement

EFL /mm 400
Field of view /(°) +5

F number 6

Spectral waveband /pm 0.45-1.014

MTF

INGA R B B PR 5 M ERIE K . 0,45, 0.5461,
0.6438,0.852,1.014 pm, ¥ 0.6438 pm 1E & EFL Ay

Close to diffraction limit
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Table 2 Optical glass combination parameters

N Mark 1 Mark 2 Mark 3 D, P, D F d /0% mm) AL /107" ALy /107"
70 H-FK61 H-BAK7 H-ZF62 3.70 —2.79 0.1 6.59 3.07 2.33 5.89

74 H-FK61 H-BAK7 H-ZF88 3.70 —2.77 0.08 6.55 4.08 2.34 6.81

34 H-FK61 H-ZF62  H-BAKS 4.23 0.14 —3.38 7.75 4.40 2.49 —12.5

45 H-FK61 H-ZF52  H-BAKS 4.27 0.18 —3.46 7.91 4.44 2.49 —17.8

119 H-FK61 H-ZF88  H-BAKS 4.22 0.11 —3.34 7.67 6.10 2.50 20.0
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Fig. 5 Structural diagram of optical system
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