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Research on Optical Structure of the Novel Micron-Grating
Accelerometer
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(Key Laboratory of Micro-nano Measurement-Maniputation and Physics (Ministry of Education) School of

Instrument Science and Opto-Electronics Engineering, Beihang University, Beijing 100191, China)

Abstract In order to improve the sensitivity of accelerometer and meet the needs of high-precision measurement, it
is very important to improve the sensitivity of optical sensing structure. A theoretical design of a novel grating-based
accelerometer is proposed. The mathematical model is established and the optical properties of the structure are
analyzed. The formula of the optical intensity is given, and the curve of the optical intensity variation is figured with
Matlab. The main factors of the sensitivity are analyzed. Through changing the parameters of the structure, the
sensitivity of the optical sensor is improved. An experimental demonstration experiment is built and the correctness

of the theoretical analysis is verified.

Key words gratings; accelerometer; optical sensing structure; high sensitivity

1 5 7

T T A2 S R R — o SR T A A A R —
ML 2110 ) 2 e A S TR S0 L A2 L BRI 25 D
A H 2 W o B 627 5 15 A T B2 A% A
T JRE L 4 L P o e R A S Y R AR R T
g i A R B A5 3 T AR K R . OB
R JEE A A A AT S O IS o B T A R
/N R PO RE T 0 O R R B A5
JEIX A B2 4R BGRE 5K 10 48 o o BOK 2 31 AT Y
JRTER o Mo A R LA TG 5 A A
R A [ D L 0l HEAR ST R e U OB % ISk AL
RGO RCER - s A A TR 3h

WerE B HA: 2009-08-10; W EME A BHA : 2009-09-07

5% B o Jl A e A R o AT A I 8 U 4 0 5 A
B Al 3 3 X R 0 I A o R A R

ARTCAR T — i i R T A A . RE S 2K
% 5 0 I RS BE . 0 LR AT T B 2 M LAY
- b S B R T S 4 BT Y IR A

AN K e

Hall 457 S T — A MO8 4 58 . 45
1R 23 1 0 1 S 77 20 5 1
A T I AR 30 RO Mo 50 A 51 e
L T A 4 2 R A O T
P BRSO LR 3R E T 15 7 37 A 2%

TEE R AT SRHEME(1984—) 55 AL A 5 A2 » 2N MOEMS Jiile B2 31 J7 i (R BF5¢ . E-mail: zuoyanzh@163. com
ST A 1968, L, W, B4R L 32 BT BROG A IBE f  ROR O T B 5T

E-mail: fenglishuang(@ buaa. edu. cn



6 19 SR 25

BB OK G i 3 B T 2= S5 R i o 1797

W d RUIEZBSURZ R R . X HIE
7 18] Bt 4 78 F) [] s s S5 T 2 A A qb R 2 il 22 0
SR BTG BE B 1A 2 BRI AR
SR A 5 OG- 9 s 2 0 Y BRI, X
2P 7 14 5 5 T T 5 % 50 I AE TR B4 40RE L 25 it
AN BT BT T 5 R A T o
LI QN iy I SR L LT [ S e < B 1
Sl R iy SCHE RN [ > R . n] Sl AR R
I/ N R P S D U ) B e SR A 4
I PR AR TR A i 2 25 AN B O R £ ST

movable  reference
membrane grating

L

-3 \3 translucent
¥ \ medium
-1 +1
incident
0 N laser

B1 G 1% B R B A
Fig. 1 Schematic diagram of grating assisted
interference displacement sensor
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Fig. 2 Schematic diagram of grating assisted

interference acceleration sensor
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Fig. 3 Schematic diagram of the novel grating

assisted interference acceleration sensor
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Fig. 4 Calculated intencity for different grating structures
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Fig. 5 Calculated diffraction for different values of R

Fig. 6 Measurement accuracy mprovement

factor as a function of R
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Fig. 7 Equipment for demonstration

€))

& 8 K (o) A 8 B 1 (b) W L W4T 5 BiE
Fig. 8 Diffraction images (a) before and (b) after

adjusting the equipment
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Fig. 9 Calculated first-order diffraction for different

values of R
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