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Design of continuous zoom object lenses for tridimensional

operating microscope

Yang Lihua?, Zhao Kan?, Yu Shuangshuang®, Xu Dawei?, Han Xing®, Meng Junhe'?

(1. Aerospace Haiying Photoelectric Information Technology Co., Ltd, Tianjin 300192, China;
2. Tianjin Jinhang Institute of Technial Physics, Tianjin 300308, China)

Abstract: Operating microscope is a necessary tool in microscope surgical operation, and the object lens
is one important part of the operating microscope. The working distance and magnification in the
operation should be adjusted to meet the needs of different users, thus a continuous zoom object lens was
designed. The continuous zoom object lens is consisted of a set of double agglutinate positive lenses
and negative lenses, which is zoomed by mechanical compensatation and moves axially. The operating
area of the continuous zoom object lens is from @20 mm to ®125 mm, the working distance is from 150
mm to 350 mm, and the focus is from 230 mm to 400 mm. The interval between the positive and
negative lenses and the curve of zoom position was also put forward.
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Fig.1 Structure of tridimensional operating microscope
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Fig.2 Ideal structure of continuous zoom object lens
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(a) #EHH 230mm, T/ERE 150mm , )6 B 1 4% @6.4mm, A fE#E 55mm
(a) Focus 230 mm,working distance 150 mm, diameter of entrance

pupil @6.4 mm, distance of entrance pupil 55 mm

(b) £ 400mm, TAEH 350mm, Y6 B4 ®6.4mm, AREH 55mm
(b) Focus 400 mm, working distance 350 mm, diameter of entrance

pupil @6.4 mm, distance of entrance pupil 55 mm

(c) #EHE 230mm, TAEH 150mm, Y6 B @17 mm, AREH 86 mm
(¢) Focus 230 mm, working distance 150 mm, diameter of entrance

pupil @17 mm, distance of entrance pupil 86 mm

(d) #EHE 400mm, TAERE 350mm DG EAE @17mm, AREH 86 mm
(d) Focus 400 mm, working distance 350 mm, diameter of entrance
pupil @17 mm, distance of entrance pupil 86 mm
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Fig.3 Optical path of continuous zoom big object lens
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Fig.4 Interval of positive and negative lenses vs curve of zoom

position
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(a) £ 230 mm, T fE# 150 mm

(a) Focus 230 mm, working distance 150 mm
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(d) £ 400 mm, TAEH 350 mm
(b) Focus 400 mm, working distance 350 mm
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Fig.5 MTF of high magnification object lens
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