&5 ot ik
9 A

o5 o6 i
Spectroscopy and Spectral Analysis

a5 Br Vol. 29, No. 5,ppl300-1303

May., 2009

AP ERHEEES R EFRMNEARFR

w OB, KRk, F

w, TE®, £ O

b K HOE AR R 2 5 3 A I K AT S e
WTE2 e fE B S5 TR AR b, WP KR 030051

W OE OS5I AE . A SEOGL I s R 2 WU 5OGET BT N e OG, HR e iR R i R
HHA W8 Jy 1. 395X 10" Hz, A BLHHCN &) THBC 7E R 5010 206 IR AL R e BE 5 A6 —E
PEH, BTG s T 2 OS5 LA TN , HOE (D) AE APD = A (ROGE I AE nA 9. 8T APD (1B
P, ZOGHE IR IE (55 M L /N T 1l B i 2R 46 L) R /N D A #3888 v A A b A 3R X A S, Tl A X
WG v 39T R & U5 5 AT ARAE M) . R BN S /N M 0 25 A O AR BUZ MR 5. SCHFE APD RS
T LA R AR R B B . A B 0. 104 nA MR RBE R TARGEIA APD BRI 2.3 nA B 14>

B,

KEEIE PREUE LR MR N
hESES. 0433.1 XEkHRIRAD: A

1l

i

R 454 0 AT RS I B B o T
SR FE 5 4o 3R A TSR B L £
SO, B A 5 11 15 0 2F 200160 03 0 A 1 A 6
T T 1452 Bk VR 7 ] 10 36 436 . 48 1 O £F o
F B8 £ T L W R 7 W L L L0 A
I 2 0O R T RO O L T
A i MO DR BB 5 02 5 ot L — Al B PR 26 10 ko
DL SHeHL R S 10 £ M H N T L Ok B R £
e 3 R T2 U BT H0 J7 LLE  £ M ey
5 AU T 7 AR BCIE H {8 O ) i
30 B P AR U2 R S R ) 62 78

L OLE v SiO, BYRLE HU 5 il Y 5C &

JCAEICEF AL 3G, & 43 O 5 4% i A BT & AE Al 15 ™ A= 1
S 1€ N R € R A= = TPl R
JF 5 SO, 4y F & A SR, MM LT &4 T
A, MOGFRER AL, HomE N 5 KA fifEN SO, 4 F40h
X5 A I ROE TS SIO, &4 e iR, Wk /B

W B 2008-05-10, 1&iT HHB: 2008-08-20

DOI: 10. 3964/j. issn. 1000-0593(2009)05-1300-04

A, AR, HR/NRF SIO, %R, 1 SiO, 1%
JRE [ B 57 9 R R T B2 I 0 A S R O R A A B R IR A R
e DL IX 43 S8 B % A R B SR R 2 R 1 5 Y B8
FBENTE SIO, KA HE SR, (A 5 7 Al 5 AR g
W/ BT R R RE R T T, AR A SR M R R A A,
H AR B RN Y, 52 BOR T SIO, BZ5H, 5 A%
R SIO, fi 58 B2 HUR A9 M5 A% O 1,395 X 10" Hz, T 4 fil
SIO, 7 FEME 2=, P2 MBwa RN 2E 5 & A4 i i
SiO, A FHOIRE A G BEHOLH T, A G603 R AL,
B SR 300G ST IBOR . WROBOR R L SR BE N, B O TG R
s . 3 SR Rk R

P, = Pyexpl— (ay + a ) []Ks W, (1) [@D)
P,y = Poexp[— (ao + an ) LKA WA (1) (2)
s (1) = [1 — exp(— hAv/kt) ] (3
¥, (1) = Lexp(hAv/kt) —1]7! (4)

Ps Fl P 73 51 2 17 6 27 490 463 S 0 45 14 4 4 o 07 S 0 e 4 4G
TUMTHUR 806 TR Po G ET B 46 A KOG TR K A
Ko 25455 0 2 A 56 1 Hr 48 se 7 A e Wi 46 7 0 R 40 o
as s an JPANIEICEF IR TE A BOG . B 3E v8 J7 i 2 B Ot MR
SR TEI 2 B O B IR R AL g AN g 23R SIO, 23 T
Ab TR BE A R RE S b B AT B b O I TE R R A
SR, kPR R S W, ¢ RR A BT B R
(D545 (2) B BRI o6 2 3 3 3 B 2

EE£TE: RHEHERS/ESH (2006DFB72510) , 117544 [ br & VE 5 H (2006081015) 1A i i1 B 2477 £ i35 H (07010709) %% B

EBE®M: ik Bl, 1964 44, AL R m % LRI

e-mail: cntyzy200@yahoo. com. cn



EGR i 61 565 4 1301
2 TR 8 B 4 4 A 2 AL RS R 4 Wit i G5 AT =R, N TARENRSE, Pos
Kas aos an BN H U\P/—&/TP(» * Kyy afRao +ar » I
4 AT faj b
BOCIRER S AR E T & — A6k (& 1), il ad Py = Pexp[— ol JLexp(hAv/kt) — 1] (5
1% 3 L AMEARDGCLT S, WA &%, FivigsS Sio, 0.6
A A 7 A O L 1) B R WO A R R % 1« 3
AR, AR, BRI i R 2 WU S 5 R 051
Wit frh 2 BURE 5, Soam )5 3F A B SR E RIS 5 = 0.41
AR TTHEATAL IR, X REHEATAR T, W E IR B £ o3
— Bt s TR MmEEENERSE Y., RFREZR 28.5 é
CHHE T, HIDELF K 11 km, % 10 13~1 029 {1t 16 m 2 021
KGR & T 50 C R R A 6 b, DU AE 2 4b 77 4 — A 0.11
22.5 CHMREE AL, R B Y W7 36 52 W K s 307 96 7 it F7 2 N
S5 LR AE S I B 2 TR
ot s T 200 a0 60 s0 1o
o v Distance/m
3 pe— @ @ Fig. 3 Signal after being accumulated 100 times and averaged
[maw:| [sae:] T BESEVRRE T Jy T 5 GG T B B 1

EIRRIEAE

[msen | s | Aseesins
p

N7
| (s

WL aRIE 2% BRGS0
RSES
Block diagram of the system

Fig. 1

3 R

JRUE A L) I C2) 20T SR b B0 1 3 6 27 G i 2 4
(3Kt (L R O AR 058 . W T APD #4361
B, AT IO 15 5 WV TE KRR L AT 2 s 4
PUIIR M 7E 1023 m Ab AT — AN BE B0 09 FE 42 L 302K £25 Mk L R
B S o TE R LR I 4 R SR /N U 2 R
T A A A R4 R AT R TR R A N W
IA K 76 80T ms 4ERSE AR AR, M. B JERHE B AT 100
VI BN T4 AR S R 015 S, MR S el 1
PURIARE 1023 m Ab O — AL O A7 76+ {EL 1068 L AR SR e

%,
0.4 fpi UL N U A NS SO SO
g (T
S 03
2
= 0.2
) H
@ 0.1 pro R
i i H|
0 200 400 600 800 1000
Distance/m
Fig. 2 Signals of the Stokes & anti-Stokes
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Fig. 4 Ideal shape of anti-Stokes
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Fig. 5 De-noised signal
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Research on the Supersensitive Detecting Technology of Backward Raman
Scattering Signal in Optic Fiber

ZHANG Yue, ZHANG Ji-long, LI Xiao, WANG Zhi-bin, WANG Peng
Key Laboratory of Instrumentation Science and Dynamic Measurement, Engineering Technology Research Center of Shanxi

Province for Photoelectric Information and Instrument, North University of China, Taiyuan 030051, China

Abstract  Unlike the Brillouin scattering., the anti-Stokes Raman scattering in optic fiber is unrelated with the strain, but is only
the function of the absolute temperature. The frequency shift caused by Raman scattering is about 13. 95 Thz. So the Raman
scattering is easier to be picked up than Brillouin scattering. It has certain advantage while being used as the signal of the distrib-
uted optic-fiber temperature sensor. But it is weaker than the Brillouin scattering, the peak photocurrent produced in APD is of
the order of nA,near or even lower than the noise current of the APD. The N/S after being photo-electric transformed is usually
lower than 1. The means of Fourier transform and wavelet transform is not effective in dealing with such kind of signal.
Through analyzing the feature of the anti-Stokes Raman scattering signal and using the wavelet, the anti-Stokes Raman scattering
signal after being cumulated &. averaged was picked up. The supersensitive detecting below the “noise current” of the APD was

carried out with the senstivity; 0. 104 nA « K™',lower than the “noise current” of the APD 2 classes.
Keywords Raman scattering; Optic-fiber; Noise current; Wavelet
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