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棱镜-光栅-棱镜光谱成像系统的光学设计  
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摘要： 

成像光谱仪能够获得物体的图像和光谱信息，棱镜和光栅常用作其分光元件，这里介绍一种基于棱镜-光栅-棱镜

（PGP）分光器件的新型成像光谱仪，它具有直视性、高光谱分辨率、结构紧凑和成本低的优点。阐述其工作原理

和结构形式，包括PGP、准直物镜和成像物镜的设计要求。PGP元件中采用体积相位全息透射光栅，可以获得高的

衍射效率，并且能与棱镜较好地胶合。详细给出此成像光谱仪的设计结果，其光谱范围为400到800nm，像元光谱

分辨率约1.6nm，系统长度85mm。该成像光谱仪可望用于高光谱显微成像和遥感领域中。 
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Optical Design of Prism-Grating-Prism Imaging Spectrometers

Abstract: 

Imaging spectrometers can provide image and spectrum information of objects. Traditionally, prisms or 
gratings are used as their spectroscopic component. Here a special kind of imaging spectrometer based 
on a novel combined Prism-Grating-Prism (PGP) is introduced. Compared with conventional imaging 
spectrometers, it has advantages of direct vision, high resolution, high efficiency, compactness, and low 
cost. Its work principle and structure is presented. It consists of a PGP, a front collimated and a rear 
focusing lens. A holographic volume transmission grating is used in the PGP for the acquirement of high 
diffraction efficiency and for the convenience of cement and alignment with the prisms. The optimized 
design result of this PGP imaging spectrometer is reported in detail. Its spectral coverage, resolution, 
and size respectively are visible light from 400 to 800nm, about 1.6nm, and shorter than 85mm. It has 
the potentiality to be used in microscopic hyperspectral imager and spectral imaging remote sensor.
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