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Calculation of Effective Optical Aperture for Optical Immersed Detectors
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Abstract: When the detectivity of an optical immersed detector is measured, the effective optical aperture
of the detector is involved. In this paper, the calculation expression of the effective optical aperture for an

optical immersed detector is derived.
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Fig.1 Optical principle of an optical immersed detector for

effective optical aperture
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Fig.2 Optical immersed detector with a hyper-hemispherical lens
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Fig.3 Optical immersed detector with a quasi-hemispherical lens
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Fig.4 Optical immersed detector with a hemispherical lens
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Table 1 Partial data for the calculation of formula (20)

N2
m 1 11 1.2 1.3 14 15 1.6 1.7 1.8 19 2.0
5 0.9798 0.9800 0.9807 0.9818 0.9833 0.9854 0.9879 0.9910 0.9947 0.9989 1.004
4 0.9682 0.9686 0.9697 09715 09741 09776 0982 0.9873 0.9938 1.001 1.010
3 0.9428 0.9435 0.9456 0.9493 0.9548 0.9623 0.972 0.9844 1 1.019 1.043
2 0.8660 0.8681 0.875 0.8882 0.9102 0.9449 1 1.0915 1.2618 1.6813
19 0.8503 0.8528 0.8610 0.8775 0.9056 0.9522 1.0324 1.1847 1.5660
18 0.8314 0.8344 0.8446 0.8657 0.9035 0.9716 1.1049 1.4462
1.7 0.8087 0.8124 0.8255 0.8538 0.9089 1.022 1.3208
1.6 0.7806 0.7854 0.8032 0.8443 0.9360 1.1898
15 0.7453 0.7518 0.7778 0.8463 1.0524
14 0.6998 0.7094 0.7529 0.9072
13 0.6390 0.6550 0.7538
1.2 0.5528  0.5907
11 0.4165
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