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Fig.1 Sagnac/twin Mach-zehnder interferometers for distributed sensing
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Fig. 2 The fiber arrangement of the 3X3 coupler

W RAE RS & S A OB T H R AT e
PRAE (K3 7N S 1190 4%, G SRS A o P s Ay

ro S, 0 Sy, 0 S
Slg O SH O 514 O
0 Sl/l 0 S]z 0 SH
[s]= 2)
S 0 S, 0 NI 0
0 Su 0 S 0 Sy
LSH O SH 0 Slg O

It':'j S, = ‘Slz‘ejm » Sy = ‘SH ‘€j¢" . MR HE STk
[12],3X 3 JG£F Rl & A% 110 B o A1 S 5 i 4t AH A7

%N b1z

- ¢1,1 =4+

Us

H

?’\’va/\

POE AT R AT IR G R

NGNEEE RERtIE S

o<\sm\<%,%<\sm\<1 (3)

Un R B G AT A D R iy, B e EE

1:1: I,DI\IJ ‘Slz‘: ‘SH‘:\/ga(fnz*g’)M :iz?)l

R R 3R 5 AR

AR 48 I 2R G &5 K KRG & 5% (0 4% B R B, £ A
2 18 A TOAE A3 N B RE R O% ST AR S B RE NS R L )
PL4r 50 5 H I 2% D, A D, e 31 1 DY R O

2.1



134 W A5 TR A% 50 /0 A 8 BT D B R A T R U BRI ST 69

R & Dy 2R 1 Y6

~ 2 . nll—=z)
E, = ﬁEoexp {][wfz‘,—O—A(j;L —|—¢<z‘ e

nAL
¢

)+23—“+n]} )

- nll—=2)

C

%’1} (5)

_n(lj—z))_

ESZ = glfo exp {j[w(t + ad ([ )+
Es:s = gEo exp {j|:w,t + Ad + 95(2‘

%TWKM (6)
E, = €E<)exp {j [wrz‘ + ag (t

2—“]} %)

777([;0—2) )7

3
T3 D, 2R DY 4O
n(l—z)

c

E, = gE)cxp {j[w(t + Agy +¢<t—

"AL)—ZS—’HLK]} (8

c

E, = gEoexp {j[w(_z + g (t — M)i

C

%"]} 9

t7n(l+z)

C

£, =Lk o0 (i[wetap o+ J+
210 (10)

- nll+=2)

E, = gEoexp {j |:ut + a4 (t ( >+

2{}} an

A, ag, = ZBL AL WP AEOLET BRI F,

A JE 7 2 RS VE I BE 2 U BE B, 1 otk
LT KL o0 B BOGET AT 5, g0 KR 55
VE FGF 6 47 o A S e I i n R R S L S E
E, JE, ME, MIR&L 2X2 fA 8 M a, it
DALA o MFINARAS . HeAh A ARIEG 2T F, M F, #8
Z R TR AERAE S R, T OGRS AR, =2
FNVE KB AT 2 50, W R AR R ET Fy BT
W PRI 1B A F, AT o (0 <<a << 1).
AR RIS D, T E BRSO R e

<tin(l—z) _ nAL

C

b = wi + Mg+ 6 )+

27
?4—71 (12)

b = it +ap (1= D)y 2 (13)

c

_n(lzrz))

b3 :wL»f+A¢1,+¢<t *%T‘FT( asd

- _nlU+2)\ 2«
¢4 = w.t +a¢ (t - ) 3

BT S, 6V A T K BE (CRCK 90 38 /) T 4% Ik
JEFF, MF, Z K2 AL RN D, Bk
WA T E, 5 Ey ME, 5 E, 24
RAETW BT LB h

I, = ((Ey + E)(Ey +E) " ) + ((Ey, +

Es)(Ey +E;)") = EE) +ELEs +

E.E; +E,E; +2E,E;, +2E,E;, =

(15)

ILSIO +3—16L)(cos Agrs + cos Az ) (16)

X App = ¢ — ¢ smn=1,2,3,4.
Wi a2~15 .4

L —: L
Y
L +=2)\_ n2z—AL) d¢ | 4=n
(’ﬁ(t c ) c dt+ 3 an
_ 2nzdg | dn
Ags = ZE 4T (18)

HT A EOLEE B, BF, 7250647, S A2 14
0 AL Bk, BB (17) P AL %f AN K
WA BT, A T G 4

_ 2nzd¢ | dn
R (19)
Y)Y SO T AT & s
I, = %Io(cos A +cos Agy) =
L os (272 dg | A
1—81()005 ( o + 3 ) (20)

F R COANIA6) , 7T 1T D, 2B 5O 55

11 2nz dg 2
I, = 751+ gglicos ( T ) 21)

: A s 1 2nz dg  2my\ g
A, 1810 AERTE, 1810COS ( o 3 ) IE

5T HE LR E, ZMA SEHES NS
IR A A NN S
AR, BRI 28 D, LW G5 KRN
IR T TE o P
I, = 1ol + gglocos ( R ) (22)

HaC Dt 22), T8 AN SN =5 5

-
. | Znz dg _ Zmy
Al =1, I, = 1810[(:05 ( o 3 )

s(zﬁdi+2?ﬂ>}zﬁfosin (22£ dg%) (23)

dz 18



70 o F

%4 37 &

WS (23) T B H, 28 o 155 00 2
SA o (25 SR 0 E S . AP R h T

TR TR R R A ML ZEAE 0 L REEUE Ak
JIt LA 22847 AR AL D B, R A AR RO 0 8 2R

S PN 1 Ab, K 3 A R B L A TS

) TH%*IVE R A R G AR LR R B R
At .

- 0 72 = 2n
K3 THUHHESATESR

Fig. 3 The sensitive point of the interferometer
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Study on Long Distance Pipeline Destruction Alarm Technology Based on

Sagnac/Mach-Zehnder Interferometers

TAN Jing"?*,CHEN Weimin' ,WU Jun',ZHU Yong'
(1 The Key Laboratory for Optoelectronic Technology & Systems ,Education Ministry of China ,
Chongqing University ,400030,Chongqing ,China)
(2 The 95478 Unit of PLA ,Chongqing 400000, China)
Received date:2006- 07— 24

Abstract: To solve problems about lower sensitive or shorter detection distance in existing methods,a novel
method based on Sagnac and twin Mach-Zehnder interferometers is put forward, and its theory about
detecting and locating is analyzed. The result shows that this method can be used in practice for long
distance pipeline destruction alarm project.

Key words: Pipeline transportation; Destruction alarm; Distributed optic fiber sensor
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