55 9 2006 9 Vol.55 No.9 September 2006
1000-3290/2006/55 09 /4704-05 ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.

100084
2006 1 13 2006 2 7

PACC 4280 4225 0630 4262E

A2,

Ald.

10 11

1963 King'

80

632.8nm He-Ne
.1994 Wang ’ . M, M,

* 60438010

T . E-mail maow03 @ mails. thu. edu. cn



4705

99.5% 99.0% L 155mm. 80% . M,
QC 88.0% .M, M,
He-Ne
0 e .0 D/A
PZT,
BS
Di BS M QC M» <> M3 D,
T v ,
- 6 PZT, TPZTI D3 A/D
oy \¢
Ds Dy [N o
2 3.
st A/D |5 AL D/A
1 E, t Eo t .
El
E! t ry O0\[r, O
(Elt):(o rl)(O rz)
exp 2k, L + g, - a, L 0 Ey t
><( 0 exp i2k.L + ge—aeL)(Etot) !
|
r r, M, M, g
0 e a, a, O e
k, k. 0 e
|
E: ¢ rn O0\[t&, O\[r, O\[z, O
D L | PR [ P
exp 2k, L+1 + g, -a, L 0 Eyt
X( 0 expi2keL+l+ge—aeL)(Eeot) 2
|
r3 M, L, M,
riryg exp i2mv,r;, + g, —a, L =1
rirge oexp i2nv.t; + g —a, L =1 4
rer T 0 e
: 7, =2L/c ¢
E! ¢ EX ¢ Ey t
(Elt)+(Eit)-_(Ewl ) : 0 e


Absent Image
File:
0


4706 55
rag = r, 1+ Cexp 2my, 7 oe I,>1,
5
rig = 1 L+ Cexp 2my, 7, 0 I, <1, e 0 e
r.=2l/c
C=1-1 nrlry
I = ]0 + Ip. 8
Ag,= -Ag. Ag, Ag. oe
¢ 4.
5 4
Ag, = - Ag, =—- Ccos 4mvl/c /L. 6 PZT,
Ag, Ag. Iy
=1,. D/A
I, = 1, 1+ {cos 4mvl/c
, T pzr
I. = 1, 1= {'cos 4mvl/c . 1
Iy, I, o e e
D/A
2
>
~N
=
i
R
-
I 1] / ms
3 4 T T T T T T T T
> (®)
=
ﬁ 2 - -
<
Q 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45
INFIE] / ms
2 a oe b
2 a ms D/A V.D/A
V. 0.57V
2V 0 22 .5ms
e 2 b 2 PZT



4707

4.1.

D/A

A/ FEHR

IFIR] / ms

0

T T <

- 4

<

| 1w

o)

| J<

@

el

o 1N

(=]

o 1]

i {=

L ie

- B
e

I I =)

< el N —

A/HBSHEV/A

e TE] / ms

I, <1,

o

4.2,

4.4.

a

drAvl/ ¢

12

He-Ne

158.2nm.

4.3.

D/A

D/
a

I,>1,

He-Ne

D/A

>1..



4708 55
10kHz
30km. |
2
4 5

1 King P G R Steward G J 1963 New Sci. 17 180 in Chinese 2005 54 4701
2 Lang R Kobayashi K 1980 [EEE J. Quantum Electron QE-16 347 8 Giulian G Norgia M Donati S et al 2002 J. Opt. A Pure Appl .
3 Liu G Zhang S ZhuJ LiY 2004 Chin. Phys. 13 855 Opt. 4 3283
4 Huan H Wang M Guo D et al 2004 Appl. Phys. B-Lasers Opt. 9 Wang WM Grattan KTV Palmer A W Boyle W J O 1994 J.

79 325 Lightwave Technol 12 1577
5 YuY YeH YaoJ2003 J. Opt. A-Pure Appl. Opt. 5 117 10 Silvano D Giuliani G Merlo S et al 1995 IEEE J. Quanium
6 Mao W Zhang S Tan Y 2005 Optics and Precision Engineering 13 Electron 31 113

613 11 Sabina M Silvano D 1997 IEEE J. Quantum Electron 33 527
7 Liu G Zhang SL Xu T et al 2005 Acta Phys. Sin. 54 4701 12 Fei L Zhang S 2004 Opt. Express 12 6100

Study on displacement measurement with optical feedback of
dual frequency laser”

Mao Wei  Zhang Shu-Lian

State Key Laboratory of Precision Measurement Technology and Instruments

Tsinghua University

Zhang Lian-Qing  Zhu Jun

Li Yan

Department of Precision Instruments

Beijing 100084  China

Received 13 January 2006 revised manuscript received 7 February 2006

Abstract

A novel displacement measurement with optical feedback of dual frequency laser has been put forward which has been

investigated both theoretically and experimentally. Intensities of the laser and the two orthogonally polarized modes are detected.

It is found that the laser output power will be modulated when the object moves. When the displacement of the object is half

wavelength  the signal of optical feedback has two peaks with the same depth of modulation. So the resolution of displacement

sensor can be doubled. It is also found that when the object changes its moving direction the order of intensity variation of the

two modes will be changed. It can be used to judge the direction of the displacement. The simulation results are in good

agreement with the experimental results. It is indicated that the sensor has advantages of simplicity high resolution direction

identification cepability large measurement range operation in high optical feedback regime and so on.
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