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Design of large zoom ratio compact microscope based on

coaxial Kohler illumination
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(1. School of Media and Design, Chuzhou Vocational and Technical College, Chuzhou 239000, China;
2. School of Art, Anhui University of Finance and Economics, Bengbu 233030, China)

* Corresponding author, E-mail: wangqi@chzc.edu.cn

Abstract: In order to achieve a large image plane and large zoom ratio in microscopic imaging and solve the
problem of the high integration of coaxial Kohler illumination, we propose a design method for a compact
optical system with a large zoom ratio based on coaxial Kohler illumination. First, the imaging principle of
the continuous zoom optical system of telescopes and microscopes is analyzed, and the design principle of
the positive group compensation zoom microscope is analyzed theoretically. Then, the front fixed group is di-
vided into a collimation group and a convergence group, and a beam splitter prism is designed between the
two lens groups to achieve a compact coaxial Kohler illumination optical system by sharing lens groups. Fi-

nally, the continuous zoom microscope with a large image plane and the matched coaxial Kohler illumina-
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tion optical system are designed. The design results show that the zoom ratio of the microscope optical sys-

tem is 10%, the working distance is 60 mm, the highest resolution of the object side is 1.75 pm, and the coaxi-

al illumination uniformity is 94.3%. The designed microscope has excellent imaging quality, minimal distor-

tion, a smooth zoom curve, and a compact size, verifying the feasibility of the design method.

Key words: continuous zoom microscope; coaxial Kohler illumination; optical design; compact structure
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Fig. 1 Imaging principle diagram of the positive group

compensation zoom optical system
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Fig. 2 Imaging principle diagram of the zoom microscope
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Tab.1 Design parameters of zoom microscope optical

system
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Fig. 3 Ideal model diagram of the zoom microscope
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Structural parameters of the front fixed group

(a) Front fixed group Surface Radius Thickness Material Semi-diameter

1 263.48 2.50 H-ZF62 16.0

2 62.63 7.00 H-FK61 16.0

3 -56.44 1.50 16.0

4 239.81 4.53 H-FK61 17.0

5 -81.10 1.50 17.0

6 Infinity 36.00 H-K9L 18.0

7 Infinity 1.50 18.0

Surface 8 56.09 375 H-FK61 17.0

S 9 -123.63 17.0

(b) Zoom group Structural parameters of the zoom group

i Surface Radius Thickness Material Semi-diameter

\ / 1 66,01 250 H-ZLAF75A 9.0

‘ 2 24.87 1.13 8.0

\ 3 3523 2.50 H-ZK9B 9.0

l/—\)\\A_‘ 4 18.93 3.74 H-ZF72A 9.0

5 56.40 8.5

Structural parameters of the compensation group

VT

Radius Thickness Material Semi-diameter
54.71 3.85 BAF7 9.0
-44.20 0.20 9.0
19.54 9.48 H-FK61 9.0
-45.47 3.87 H-ZLAF75B 9.0
1741 6.0

Structural parameters of the rear fixed group

Surface Radius Thickness Material Semi-diameter
32 -

(d) Rear fixed group 1 13.23 3.82 [-ZPKS 6.0

2 2731 0.70 6.0

3 -32.27 2.50 H-ZLAF68B 6.0

F\W\ ] 4 101.05 118 6.0
| )l ‘} [ 5 2381 4.41 H-LAKS4 45
Vol 6 19.38 23.17 4.5
I J | > :
L | 7 411,09 275 H-ZF62 6.5
8 -72.90 6.5

IR R TAD G e

Fig. 5 Structural parameter diagram of the zoom microscope
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Fig. 7 Spot diagram of the zoom microscope
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Fig. 8 Distortion curves of the zoom microscope
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Fig. 10 Structural parameters of the Kohler illumination
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