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Design of optical system for laser micro-manipulator
with adjustable working distance

LI Ning, TANG Yong, LI Yu-yao, GENG Si-yu

( College of Optoelectronic Engineering , Changchun University of Science
and Technology ,Changchun 130022 , China)

Abstract; In consideration of the shortcomings of traditional laser micro-manipulators, a laser micro-manipula-
tor with the reflection structure was designed to improve the quality and reliability of spots. By taking a He-Ne
laser as its indication light beam and a CO, laser as its working light beam, the repeatability and sizes of the
two spots were optimized. Furthermore, using the multi-configuration of a ZEMAX , the adjustable performance
of working distance was realized from 200 mm to 400 mm. By carring out the corresponding experiment, then
the optical system chart, diffraction encircled energy diagram and the spot diagram were given. The experi-
mental results show that the repeatability of spots and the uniformity, stability and reliability of beams are im-
proved a lot. With the characteristics of its clear operational visual field and treated safety, the laser microma-
nipulator can be combined with the operation microscopy to meet the long-term use need of the treatment.
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Tab.1 Relation between working distance

and spots size

TAEHEE/mm JEHERF/mm
200 0.3
250 0.32
300 0.37
350 0.41
400 0.6
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Fig.1 Optical path diagram of two mirrors
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Tab.2 Multi-configuration of optical system for laser micromanipulator

TAEREE] (mm)
200 250 300 350 400
FBEF BRI HE 25 —15.987 692 -14.678 772 —13.895 566 —13.343 202 —12.933 376
B e iopiEe=y 215.987 692 264.678 769 313.895 565 363.343 201 412.933 374
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Fig.4 Diffraction encircled energy of CO, laser
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Tab.3 Spot diagram of 200 ~400 mm work distance

TAEHEE (mm)
200 250 300 350 400
F3R A (mm) 0.3 0.32 0.37 0.41 0.6
JUT A2 {H (mm) 0.595x10~* 9.495 x10* 17.166 x 10 ~* 24.131 x10°? 30.659 x 10 ~*
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