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Proposal and design of reflecting optical system to improve detection intensity in fluorescence
confocal scanning microscopy

D.K. Kang' (Mechanical Eng. Dept. KAIST), J. W. Seo (Mechanical Eng. Dept. KAIST), D. G. Gweon
(Mechanical Eng. Dept. KAIST)

ABSTRACT

Confocal microscopy is very popular technology in bio-medical inspection due to its ability to reject background signals
and to measure very thin slide of thick specimens, which is called optical sectioning. But intensity of detected signal in

fluorescence type confocal microscopy is so small that only 0.2% of emitted fluorescence light can be detected in the best

case. In this paper, we proposed the reflecting optical system to improve the detection intensity and designed the optical

system by optimal design method. At the end of the paper, we analyzed the characteristics of the proposed reflecting optical

system.
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Specimen  Spherical lens
Spherical mirror

Objective Objective

Fig. 1 Proposed reflecting optical system
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Fig. 2(b) Converging angle of marginal rays (s»=500mm)
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Spherical lens KBX079 (=250mm)
Spherical mirror 10DC500 (f=250mm)
OL -Spherical lens 125mm

Table 1 Result of optimal design of reflecting optical

system
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Fig. 3(a) Axial response varying m
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Fig. 5 Comparison of OTF between without and with
reflecting optical system
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