% 36 % Hh ok SR e AR
2009 4F 12 H CHINESE JOURNAL OF LASERS L

XEHS: 0258-7025(2009) Supplement 2-0189-05
AR S JERT ATk (o B8 R M U vk

B HHE
(1 PO R E Wy BB 7 SR 2 e, LR 4007155% PR AR TR B, BEIR 400020)
LR R S B 5 O S BE  FER 400047

WE  OCALFT NI I A2 — R AR 3 A X BRI W F R FE Dol A 7 MR 2 B AR 8 T N . R
BRAT AT AT I 1 /N BE AR Al 1 43 B3R NG AR L SR B0 BT R 2 46 )T, SR ] — b 22 G0 K O 1 R T 0
BEARB SR A S REBAR BRI T E T YA B AT AT 5 00 SR I 2% (PSD) % 8 2 1Y [ 14 b1 )28 ik 2 2000 & 3¢
B REE MG T AL AT 2 PO R KR T UM R A AL R SR AT PSD 4% gk 2%
LabVIEW V- & #E 17 5048 R 5 F1 40 A - BAF HUTH BR T R G0 0 0 DR 28 R K5 B2 B 52 ) . 56 B 2R 98 % 8 4] L S5 B
FHER S50 48 R 28 A i = 2 S G BE 400y 7.5,7.2,7.6 Al 8.1 nm,

KB W CHFLAT s AR B AL I & 5 7 ORI 8% 5 Ze ik R A

FESES 0432.2 XERFRIRES A doi: 10.3788/CJL200936s2.0189

Nano-Displacement Measurement Method Based
on Optical Lever

Tan Xingwen'? He Guotian®
' School of Physical Science and Technology, Southwest University, Chongging 400715, China
? College of Electrical Engineering, Chongqing University, Chongqing 400020, China
* College of Physical and Information Technology . Chongqing Normal University, Chongqing 400047, China

Abstract The nano-displacement measurement based on the principle of optical lever is a contactlessly measurement
technology, which has been extensively used in industry and scientific research fields. In this study, with the aim to
solve some intractable issues in existing optical lever apparatus, such as low resolving power, low precision, and
discommodious reading device, we present a multi-amplify and data auto-collecting system with real time technology
based on optical lever and position sensitive detector (PSD) sensor, and design an apparatus to measure the linear
expanding coefficient. According to the multi-amplify technology, the tiny displacement is amplified significantly,
meanwhile, artificial error is eliminated based PSD sensor and LabVIEW data collecting and analysis platform. The
experimental measurements indicate that the system repeat precision of brassiness, iron, aluminum and red copper is

7.5, 7.2, 7.6 and 8.1 nm.
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Fig. 1 Principle of nano-displacement measurement based on optical lever
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Fig. 2 Principle of PSD measurement
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Fig. 3 Measurement system for the displacement
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Fig. 5 Interface of instrument
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Table 1 Experiment data of the linear expanding coefficien
Repeatability Measurement Theoretical

Measuring .

) Experimental values /(10 °m /C) measurement accuracy values
material . . . .
/(nm/C) /(nm /C) /(107°m /C)

Brassiness 1.7851 1.7806 1.7825 1.7817 1.7821 7.5 24 1.78
Iron 1.2199 1.2197 1.2182 1.2159 1.2188 7.2 85 1.21
Aluminum 2.3842 2.3857 2.3863 2.3870 2.3888 7.6 64 2.38
Red copper 1.6852 1.6827 1.6820 1.6811 1.6805 8.1 23 1. 68
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