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Design of Microscopic Objective for Laser Cell Perforation
with an Aligned Optical Path
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(Key Laboratory of Optoelectronic Science and Technology for Medicine Ministry of Education,
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Abstract: Since living tissue can be perforated without injury bynear infrared spectrum, and in order to solve
the problem of refocusing, the 7 pieces of front aperture microscope structure is designed and optimized in
the 0.48-1.48 um waveband by using Zemax software. It realizes apochromatism and multi-spectral confocal
imaging with the image distance of infinity, and the maximum focal shift is only 27 um. At the same time, the
optical magnification reaches 40 and number aperture is 0.5. The Optimal Structure Designing shows that the
system has high resolution, the MTF of visible wavelengths beyond 0.5 at a spatial frequency of 350 Ip/mm
in 0.7 field. In addition, the MTF of 1480 nm wavelength is close to the diffraction limit and the energy is
high, which caters for the requirements of cell perforation. In the meantime, the experimental results are
drawn out and we have made predictions about its prospects.
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Table 1 Design specifications
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