7 1 Vol.7,No. 1

199 2 OPTICS AND PRECISION ENGINEERING February, 1999
*k
g
(LB AF FREMHEA RN BR £ 200030)
n 5 A

(REAFHENFER  K# 300072)

ilum

:1998- 01- 19
: 1998- 07- 06



111

) 1 2
A
X = 0OP:- OPt:N.2+ OP.
I Positioning Interferometer Initializin: Ct
mirror \§>

Object Mirror

M-LD Isclater BS BS Fibe:
0= = 2 B
[Vt I

(1)

<2z 1*N DC
Phai=1,2,2,4.)

Pulse generator EE—J_@

3dbDC

Fiber Mach-Zchnder
Sub-Interferometers

|
I
+
1| JUL ps_| 1NDC 2
!
!
1

PIN Detectors

C -
Range expander| Fiber
«MZ array
L . __ .} |NFT|RefenceMimor
S 'séz—nningﬁn;r‘_"_ﬂ
CCP "
BS B |

____-_\EL-____J
He-Ne Isolator X

BS EE Disphcement/L!——
Measuring  N—]

Signal Processor

Fig- 1 The scheme of the interferometry
OP; ,OP, ,A He- Ne
, OPx(n= 1,2,3,4)
OP. "

=+0. lym



112 7
3.1
W, AUAU =), | F(u| >
r = ko (2)
OP,= T°c, OP;= T*c
S0 = kf(t- ) = fLKF(0)™ Y dv
s (3)
fe(t) = kf(t- T) = @M _KF(Qe™ Y du
K LK
fi() = fs(1) + f(1) (4)
I=[f)+ fo(0] () + fo(D)] (5)
I=Kf(t= T *f (1= T+ Kf(t= T)*f (1= 7)
+ KKf(t— T)°f (t- T)+ KKkf (t—- T)f(t- T) (6)
( )
L= Kf(t- T)*f (- T) F(u)|*dv
2 ] .
L= Kf(t— T)*f (t- T) = J:[F(U)| d
[= 1+ I+ 2KK* Re[e_I'[F | %" Vg (8)
™= T- T, :
(9 = 2kke™ T FH| ey (9)
f=0- W :
I= (L + I)[1+ Re[T(D]] ( 10)

7= I Teos2mm + s 17+ 2k [ws(ZmoTe isin(2mm

(11)



113

R T(T] = cos(2mnm ': F(f)| cos(27 D df - sin(zmmF(f)l *sin( 21 1) df

cn = T s s
S(7 =_j'le(f>|2sin<2wdf

Re[T(D]= X7 cos(2ruT+ @

P e S
W= C(9= 5(0.9= aragl 7]

(10) (14)
I= (Ii+ I)[1+ XD ®cos(2muT+ ¥
| F(ul®
2 1 u)_z
|F(U)| = %GXP[_ 20 |
[P P = —=expl - 4]
g
(17) W

+ o 2

= 1 exp| — Lsin =
S(m = I°° - pl= 521sin(27Tdf = 0

I= (I.+ I)[1+ exp(= 2T0T) * cos(2mu) |

T= 0,

Ir) ; 1 , = 0(T= T),

AU )

(12)

(13)

(14)

(15)

(16)

(17)

(18)

2(1s +



114 7

, 2 (Hitachi 6711G

B yexTRONIX 2232 TEKTRONIX 2232 _
2aU1-8.88V TRIG 1=P.1GC 1 -0]oo8 avi=08.g8uU TRIG 7= .20 dl=0lpeot
. SRE ‘a s SRE a

i Hirt et e e M

26 PERKDET B|S5s 25 PERKDET B]2s

Fig-2 Interference fringe envelop of the MLD under Fig- 3 Interference fringe envelop of the MLD under

CW operation pulsed operation
9 (f m < IOM HZ) ”
b 2
, 3
455k Hz , 2
U; - N\ : TEKTROMIX 2232
’ S R B m T- ]
0.8 — / :\\ ! vy 2.9 lcreF a al  1-°20%°
0.7§" P { "
0.6 s
0.5F : . J 1 ‘
0.4 : A
0.3 [T} A
’ | IL
0.2 :
0.1 A
0 o ] 56 10\ PERKDET O}1s
-120 -90 -60 -30 0 30 60 90 120
Distance um
Fig-4 The contrast curve of interference fringe Fig- 5 The positioning pulse of the zero OPD point
s A= 0. 673um, AA Inm,
AL 450“111; ’ N AA 10nm,
AL 45m, 4

0.5%, (18 +



1 : 115

0. S5pm

9OIJm ” 0
s 5 s s ilum

ilum 9

1 Kikuta H. Iwata K, Nagata R. Absolute distance measurement by wavelength shift interferometry. Appl

Opt. 1986, 25(17):2976 2980
2 Kobayashi S, et al. Direct frequency modulation in AlGaAs semiconductor laser. IEEE Quantum Electron,

1982,18(4): 582 595
3  Chen WeiKuo, Liu Pao—Lo- Short coherencedength and high—coupling efficiency pulsed diode laser for
fiber-optic sensors. Optics Letters. 1988, 13( 8) : 628 630

Research on the Positioning Method for Interferometer System of
Absolute Distance Measurement

HONG Hai-Tao', YE ShengHua’
(! Dept- o Information Testing T echnique and Insirument
Shanghai Jiaotong University, S hanghai 200030)
(2 Precision Instrument Institute Tianjin University, T ianjin 300072)

Abstract

In the paper, we put forward a new optic fiber interferometer to measure absolute dis—
tance consisted of a positioning interferometer and a measuring interferometer, and use the
optic fiber having preknown length to enlarge the measuring range of the system. M ean—
while, we discuss the method and the accuracy of the optic path positioning of the system in
detail . In theoretical analysis and experimental research, the positioning repeatablity error is
i]um.
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