38 & 1M A I A Vol. 38 No. 1
2017 4F 1 H Journal of Applied Optics Jan. 2017

XEHE:1002-2082(2017)01-0031-06

B 1T PO PR A 1] 41 5 R e

EHM, FPRF ., RIEE. 1 &

CECTUHE TR 2% B2, Wb 2N 430070)

W B ARERRTFRAEIHRARE Z ARSI F M, B —F K THFHE5(DMD) o ik
e i, ZALKRMA DMD e FRA , AR ARKE KRR RIEMEL AR LKA &
ARROKAE . ZHEREEHAINTRRENM LA s, SFiEAANMaaMHER. 245
T BERATHBARRATTRR T AL EREN BB RAERA 4 ADNBES B S MBSk 2 4h &
AR R TEAS 1 mm,4 Bk 2% EFGEIESA 297.3 mm,5 B3k 2L FESEIEH 361,
A7 mm, 4 ey R 5 R % IR 5, A6 43 45 R ik B U+ kHz, ik 2 AP 2R R 6
R,

XA R F T A e a4 ZEMAX; OB F & b 24 % ; DMD

hES %S TN202 MR EE A doi:10.5768/JA0201738. 0101006

Fast axial scanning system based on digital micromirror device

Zhan Weina, Lu Jingqi, Liu Yangzan, Jia Xinting, Tao Jun
(School of Science, Wuhan University of Technology, Wuhan 430070, China)

Abstract; Aiming at solving axial scanning problem of dual photon fluorescence microscopy ima-
ging system, fast axial scanning system based on digital micromirror device (DMD) is proposed
in this paper. DMD is used for selecting optical path in this system, and lens groups with dif-
ferent focal lengths are placed in these optical paths to generate different changes of beam di-
vergence angle. Then axial scanning spots with different depth are obtained after beam focused
by objective lens. Axial scanning distance, scanning spot and diffraction efficiency are calculat-
ed and simulated. Results show that when scanning system adopts four modules or five mod-
ules, axial scanning distance can reach Imm, focal length of lens in four modules and five mod-
ules is 297. 3 mm and 361. 47 mm respectively. Axial scanning spot varies in good linearity ex-
cept marginal spot. Axial scanning frequency approaches to dozens of kilohertz. This scanning
system can meet requirements of cranial nerve imaging.

Key words: optical design; axial scanning; ZEMAX; two photon fluorescence imaging
system; DMD
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Fig. 1 Working principle of micro mirror
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Fig. 2 Fast axial scanning method based on DMD
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Fig. 3 Equivalent optical path of axial scanning system
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Fig. 4 Optical path simulation with one modular
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Fig. 5 Optical path simulation of scanning system

with 4 modules
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Fig. 8 Position of scanning point on axis with 5 modules
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