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Abstract

Gradient refractive index lens (GRIN) is a non-uniform refractive index lens, which has the cha-
racteristics of small volume, easy processing and high coupling efficiency. In order to better un-
derstand and apply GRIN lens, a detailed investigation and analysis of different types and principle
of GRIN lens, and four primary producing methods of GRIN are introduced in this paper. Applica-
tion of GRIN in medical, communications, industrial field and LAMOST (The Large Sky Area Mul-
ti-Object Fiber Spectroscopic Telescope) is summarized. Through the comparison of all aspects of
the properties and applications, we observe that different types and properties of the GRIN lens
have a wide range of applications in different areas.
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Figure 1. Axial gradient index lens
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Figure 2. Radial gradient index lens
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Figure 3. Refractive index distribution diagram of
step-GRIN
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Figure 4. Refractive index distribution diagram of
graded-GRIN
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Figure 5. Spherical gradient index lens
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Figure 6. Ordinary lens focusing diagram
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Figure 7. Self-focusing lens focusing diagram
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Figure 8. Principle diagram of collimating of self-focusing lens
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Figure 9. Principle diagram of focusing and collimating of self-focusing lens
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LAMOST is a quasi-meridian reflecting Schmidt Telecope
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Figure 10. LAMOST telescope
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Figure 11. Focusing diagram of parallel incident light in GRIN
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