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Abstract: An Offner imaging spectrometer based on Infrared Focal Plane Arrays(IR FPAs) operated

in two common-path diffraction orders was proposed to extend the spectrometer wavelength coverage.

The overlapped rays from the first order and the second order of convex grating could be naturally sep-

arated and simultaneously detected by the dual-band IR FPAs on the focal plane. The basic principles

and design cautions were discussed in detail. Through geometrical ray tracing, the spectral smile and

keystone were evaluated. Based on Huygens Point Spread Function (PSF), the Spectral Response

Function (SRF) was also simulated, from which the spectral bandpass was derived as well. The dual-

band Offner imaging spectrometer covers the wavelength range of 3 to 6 ym in the second order and 6

to 12 pm in the first order with bandpasses of 13.2—14. 3 nm and 28. 3—33. 3 nm respectively. The
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two diffraction orders have the same spectral smile and keystone characteristics by both within half of

a pixel width. The grating efficiencies are not lower than 20% over the full wavelength ranges. For its

compact construction and wide spectral coverage, the instrument is competent for the measurements of

the earth surface or deep space objects in the middle-and long -wave infrared (MWIR/LWIR) regions

with moderate resolutions.

Key words: imaging spectrometer; dual-order overlapped; common-path detection; dual-band IR Focal
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Tab. 2 Specifications of dual-band imaging spectrometer

Y X
/mm /mm /mm /()
Object —— 143. 04 — —30. 00 0
1 —143.95 —78.30 mirror 0 0
Stop —61.65 47.34  grating  —1.30 0
3 —110.82 —117.75 mirror 0 0
Image — — — 0 —1.51

(a)

(a) In 1st order

2

Fig. 2 Optical layout of dual-band imaging spectrometer
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