CN 201935670 U

R ARATEERAAIAE MARTAITT
. "‘D (12) KRHBER
bt

(10) 1A ES CN 201935670 U
(45) 1A EH 2011, 08. 17

(21) BRIES 201020634309. 3 (ESM) Fl4¥R9 A FREIIE EF B BIE &AL 7
(22) BiEH 2010.11. 26

(73) EFA FE =B
Hbdk 310018 WILA MM T FIX T & #
el [X 2 Y
(72) kBB A TKfEE FoE 4k

(74) ERKIBUA PORKEEMHEITARA
" 33200

RIEA #orlg

(51) Int. CI.
GOIB 11/16(2006.01)
GOTK 11/32(2006.01)

G025 17365 (2006. 01 BAERAS 10 BB 4 70 WA 10T

(54) SEFIFFELHR
— FEZRE 100kn 27047 KO E A S 8
I 5
(57) FHE
ASLFRLAFFHEIZTE 100kn 255506 | 10 11 |
ST 5 8 B BB, G FDRET B PR3,
ST SEFIES, TR AT,
2140 B 8, 64T R OB, 100kn FERELF, O | 18 17 16
BRI, BT B AL R T L
RO e o s () () 13
FRIBOBAE A BOLET = S R RO S " I%I
s FHOR T AT IE 5 L2 1o R WA 52 7
5 48 T He AR SRR (5 L, 000 T A
SO B P, $2 86 T4 RS O R AN 2 7 5
e, T LA 0 7D B % T2
WHRR RO B A . A AR Bk,
2 (3R EL A0 A, 8T TR R 100 24
525 1 B K K TR M
R

12




CN 201935670 U W F E k B /15T

L. — PRI FE 100km 4250 A5 SOGCEFH A 55 4 2 B A5 B6Es , TURPIE A2 A5 Y6 £ ik b ik
Jer% (10), FERADEE W B R4 (LD, R4F 24 BT uE e i (12) , e 4F /v i3 (13), ¢
B0 (14) , 100km M IEOGET (16) , JGHLEBI (16) , #7255 434y (17) 1L
L (18) , R ADGET e oy B A (1D BA VYA 1, Horp 1550nm 4y A3 5 6 EF ik
WOt#F (10) FHIE, COM % thum M@ OGLT IOt (12) HOGEsrikds (13) i ImAHIZE,
1450nm %7 H i R0 1550nm %t iy 1170 51 55 06 LB osi e (16) PR A4 AN AR I , 4T 4y
By (13) M—AM4rHom SO Pr2 Boksy (14) AHE, Y4 ey (13) 15— AN s
FEBOLET (1), St (16) FIPRA 4 o 23 ) S5 505 5 b 23S (17) PN A\ i
CUAHIE, 75 5 A RS (17) W RE BIRE 5Ll TN (18) f#iHAEE, 3R1F 100k
FEROLET (15) BiAEIR I N AR B (5 B IR IR A PR R

2. MERAE R 1 Frid R RE 100km 4220 A0 2 41 B Al 5 hr 2 U A% Bgs , HURRE
SEfkEoEEs (1D 03K 1550nm, Y358 FE 2 0. Tnm, OG5 4 10ns, WE{EIH
A 1-100W W], FEEANE A 500Hz-20KHz A,

3. MUERRIE R 1 FTid R RE 100km 4200 A A 1 B Al 5 fr 2 U A& Bgs , HURRE
AR 2RO (14) AESHOLEE, B F 0K 1465nm, JEiE5E Bk 0. Inm, T 2
0-1. 5W A4

4. WRPEBCRE R 1 BTk MG FE 100km 427045 2006 £ 3B 5 hr 8 U A 13, FLRRIE
SEICE A RETEOE R (12) PO 1465nm, 63l 58 A28 0. 3nm, % 1465nm Fi F) HU5
JGIT RS B FE > 45dB.

5. MPEAAIE R 1 FTid A FE 100km 420 A 26 41 B A1) 5 P 2 U A2 13, JLRRAE
AL BOLET (15) 2 100km G652 ifE BRBIILLT



CN 201935670 U WO B 1/4 7

L‘.UI

—HHBILIE 100km £ 5 H I im M 5 h S AU 1R LR

AR

[0001] S HIHT R0 RO T Al A, JULL I 3 A O AT B B 547 2 U AR iR
felds o

EEEA

[0002] K HALLSK, [ Py ZNE TREATE, NS - AR ERAR M 2 BRI L A AL 16 L it i BRI HR
7 VL2 T LA Y o2 AR R R PV A Ay I AR L R, T A A R AR A T T L
SR R RS 0 4%, B R AR B A% IX AR IRBS A G 7 WL, A E R A2 211, 5 % T3
AT JE5 s AN BE BT, ANIE A TR PR s, SEANGE & T N i 5 93 0 KR IR
o

[0003]  T4F SRR FE AT I A1 A2 2R I BE ST R 2 - R TRE  HE D TR Ak Tk, A28
MG, 518 , Mk, L R SR M T 2 2 A i i A 45 0 9 55 (1) I RT 0 o S 7 A% ek
BEATIRR - — BB LOLEHEME (FBG) AUGLFiA (F-P) 25 b B “H” (k) 8%
ET 1, SR OGN SR AR LR Rl 1 2 AT O 4T A s 190 % 5 YHE 23 AT 26 2T A Tk I 1) 3 722 i
R AE P AR RS 2 TR (R EF R AR S A T, BRI ZER I “ B X7 5 55 — R R DA I A
TEREPE, Ol £F 3 R oz 22 A HL I B 508, SR FH I I (OTDR) B AR 4 e 1) 4 43 A e 45 A%
SR I, W B N AR TR RS o 4% 73 AT G AT A I 9 R IR 6 4T BE 2 A A TR SR AR I L, AT
AR E X o

[0004]  BK7EEHE H ¥ (A0 A X OGEF 3 A 5 fr 2 U e 1 AR SR AR 18R (P E &R
ZL200910099463. 7) &AL T —Fi e ARG« 45 1) 187 5 A M LU e, mT SE MR 4 19 2 A OGS i A
b2 U 6 N AR VR AR IS, 35 T FEFE 0—15km 443 A7 26 A7 A% SBR[ RS ) Y
o (HCANRESE AW R I AR A A T AR B ) PR T 22 A i R I I, X IR L AR A
I3 AT FOGE B 2 R AT LT R AR 3 B A S Y 3 ) 75 3K o

RZIAAE

[0005]  ASE AL H 2R — PR A b 2 O H R B RAS | &5 1A ] 2R L 1
Lo, T AEMELF B AE 100km 425340 KOG AT BB 55 Fr 2 U A%l

[0006] A< S HIHr AL EZC FE 100km 4= 43 AT A OG AT I F 5 Fir 25U Ik, B35 T ik
MEOGA, BB CET I 5y 5B A SR ET 78 A SO IR, DA 4 B A%, DL ET B B OGS
100km f£ BT, S RO, B 75 S AT T 0. SR 4F I 8 2 HLA Y
A 1, Herr 1550nm $ay A i [1-5 GEF koA AH I, COM i o LB B4 38t v 506
ET 4 BB (R NS A 4, 1450nm %y HH 5 1T 1550nm %y HH o 0143 ) 55 O A B iio s B (i g A
N AHIE , YEET 43 B g 00— N H i O ET RS OGBS AH I, YT 2 R 2R 1K O — AN Hir
BT KOG AT, Dt A B SUBE R 1 P A Hh i 23 0l S5 AR T AR SRS Y A N I AR, 25
FAE TP R BRINIE @l TV AL, 35143 100kn 1% EOGET BT /£ 3L 1
NAR R FEAE B IR 4R IR IR M



CN 201935670 U w BB P 2/4 5
[0007] b3 8k v 30O 28 1 v D VR K R 1550nm, 6% B8 BE R 0. Inm, S5O Ik v B BE Ry
10ns, WEE Zh 24 1-100W 7], RN A 500Hz-20KHz 7] i .

[0008]  Fik [ £ h7 B WO A8 8 IE SO A, B L KA 1466nm, St 5 R
0. 1nm, DhZ 0-1. 6W 0. SGETH BWOLA S 100km AR IEOGET R AN HT 7] 2231 1) C BB
PIARA=) O

[0009]  IRHIEE B B LR KR 14650m, Yoilk %6 FE 4 0. 3nm, XT 1465nm I Al 55
IR BT > 45dB. JGEEF7E IR A ) 1465nm YT R 2 WOLRREAL BOL A h i
[71) T R ST 38 A B AR B S T A BOG £ F 1450nm ¥ BRI S 30 46 7o 20 7 22 U A S i
[0010]  IRAIMEBOGET h 100k G652 3AE PAGET

[0011] Sl [kt 25 & HEBOE Bk b 3k N AR O 41, EAR IO AT Hp = AR 1 1 3 ) B
WG 5 R TG 5 by B B U T A A RO G SR SOEE v by 2 U
6T W, AR 2 WOLEE S 100km A& BOE A K4 BCHT 9] 23 1 C 3 BLG AT 72 ORER T
KJa s S A CET I 5 5 2853 A, A N AR5 JE IR T 3 0] S0 ' R o A 1 B A R
AR 5 TR 2 BN DI 43 il G0 W AR ISR, g A 5 e 4 iR FBLAE S RO, F 3
IS e i 5 L A5 B R AR 45 55 25 AR IO A b 3% R AR PRI w57 1 B AR 5 AR AR A TP
FUT7 1) 5 TG e by = B O 5 B U G 5 A L, R R AR I 5 i 45 B AT 5 B
(IR 15 S, 25 IESTLRR TN i PRI, P2 L P AR A T B RN g v, N AR 5 905 R S U AN A AR AS SU3K
I, R FH GRS S S AR SO AT BRI s AL (AR e fr ) » M5 s 5
VAR I PR AR SR A g R 5 o R A 5 BE N AT 52 A, 7E 60 #2153 31 100km AR BOGET &
S AR B REAEAL B PIIRRS FE +2°C, l v E BT THAE 1 B R SGEA T RE P 458 5, 4
FRIBOGET 1A I AU BITAE 0 1R A% BRI, I R i o R IR (E 5 .
[0012]  JGEfr &ML 1) TAE R BE -

[0013]  JGEFFr B AR A A SR ARG 47 R 98 47 1660nm JE 62 4L Al 306 N 5T 31 BBl
£, WOt 56 oy TR AR BAE F L ANSDE T8 — AN 6ET o T EUR 5 — N G e
I BRGSO T AH MR 2 58 O AR B A 2 T I BRIE , T30 — AN 75 7R it
SRR B T WA 75 TR BROITFE v by = U e T RER A TS AR R
13. 2THz o NI 1550nm O D2 IA B — @ WIS, 7= AL UK B se b 2 JUR e, Ol
SR T 13, 2THz, 3R45 T 56 EIEH5 1660nm ), 28 1660nm 2% J5 1E R S A 56 I 1 320
P o

[0014]  F3A FOGET 7 B IO A% I 38

[0015] Y ANSFHOL v, 5CE 777 AR AR ELAE B, T8O — A R o e e
Wb 8 HUN 6T TN 7S RO RO s b S BUR T A v, GE T I AR R
13. 2THz.

[0016] v =v,tAv (1)
[0017]  JHORZS T RHE &k
[0018] G, = exp (gPoL.se/Aosr) (2)

[o010] I Py = ToApe SESBURARHIRIB A AR, g RT3 BRI A A2ICETHIA
BT Lege ATCETHIARUE I (518 T a2t X M B fieaiint ) , ik (k-



CN 201935670 U WO B 3/4 71

[0020] Lo =ai[1—eXp( -a ,L)] (3)

[0021]  Xf Foterhr BSOS, BRIl D3 U 35— B E I, A f ] Be i 5 5 %
TR & IOR, AR CET BB ITFE s i v = vo— A v FECET A i A PRIEIE I, DR 43 223 DG 1K)
D 2R AT DAL A e 46 e 000, JFAT R O FH , 8 20 n] DA DG £ A S F6, 3 mr e
oA AOCET NAR IR A IS 1) AR SR, 3R 52 SR 2 U IS FH R 9 n 4 43 A O 21
fEIRAF I TAEFEES

[0022] 3 AT ROGET B M BUR D't 4% B I 2 T2 AL 1) B B

[0023] DL kOGS K MO bk B AR AD G TRy B AR AR IBOGAT, ot
JCET 3+ BIAH EAE R, 7 42 5 NGOG R 1) 3w R B O, B B BN AR AT AR S A7
PUFE, BT T M FE 2 8, 5 s M U s R R

[0024]  I;, = I, vo'exp(-2a L) (4)

[0025] LA I, W ABIRIREF AR SR, L oA SCET K, T S i A U e e R 4 K
LRGSR, o I ANSHOGEAKAL DB ET AL S 6.

[0026]  H TOGLETHAL BOGET Bl B AL TN IR I, M IR I 1858 7 A2 T AR sl RS0, 38 Rl
EIIZ DG R A2 i, DGET 7 AR R ARG, TR OB AT I N4 FE A o, WLRAFE « =
a gt A a, AL EERE — B R T Wb T (1), AR A I i $FE T8
OGRS AT I

_ 120
[0027] Aa-ZIlo () )
[0028]  JEAZEEREUKN /N B OGET AR 5 2 R A LA AL o 53 0 45 S 30 58 AT 5 L 56
I FRAT o

[0020] I3 Al HOCETFir &2 HIUR 't 1A IR 0 i L 1R s 2L

[0030] 4 AGHHOL 5 IGET 7 1 A AR SR M AR ELAR AT, B — A RO BT e
b2 BN OG T, WA R RO O T S R BN G 1 JGET o T I TR
13. 2THz» JGEF 7> T RES B AR TR AT IR B /R 222 (Boltzmann) TEHE, FEOLET HL I M
FETOHTE A B2 HUN OGEE R

[0031] I,=T1,+v,R(Texpl-(a+a,) L] (6)
[0032] ‘&5 BIDGERRFE I Hl, 15 BV T B 2L Ra
[0033] R, (T) = [exp(hAv/kT)-1]" (7)

[0034]  h REIE (Planck) WHG A v R IEF M TR T, 0 13. 2THz, k /K2
SR T YR Kelvin) 48XHRE .

(00351 A S AU SR G P BRI 2% 5 %, PRI FHE s b @ st Y st i
SR 0 L (R L

Z (("g = 2" e cxpl(hav/ KD)~1T” wexpl-(a, =) o
(00371 FHELFRE T i (OTDR) (2R Kol 1 2 PG i 4 8 it e s
BRI L, HIR R M LT & BLIR 2 .

00381 A S LB (AT 2 MR T

[0036]



CN 201935670 U WO B 4/4 51

[0039] S AHT AL KRR IE RS 100km 443 A7 XOGET B 5 7 2 UM AR It R 0 A 206
ELhr B ORORES, W A N AR B BRI BOGAEAR O ET ™= A2 15 1) 3 ) BURHE 5 80K, IF
K T A 1S BT 1) OG5 5, 18 s T AR B R AR B S e L, 39 n T %
JERA I A B, B i T A RS 11 ] S P RN 2 [R) 43 R, £ N D 379, 1 () B de ) = DR
W TEAR LB R P IF H E AR o FEPEM LU AR T 20 A KO £ A LKL R AR A% 8K
5o BHBAERH KII7 R O CET S 40 2 10, ANHE B0, DL RE T4, I 5T, T 8 b ey, A2 AR
Tz AT, 6 AT B AR AR S A T R AR I L, AR R (1 AR 62T, B, ARSI T
RVE ] TR RE 100km 450 A A OGEF AR R AL RN . 1] T B RE 100 2 BYE N A
A TE R IE ORI A R TR WA RN I 3 TR )

M (=35 AR
[oo40] &I 1 SREEIEFE 100km 44545 X IGCET I F| 5 fr 2 U AR IR 1 s =

BiEZiA N
[0041]  ZMRIE 1, LR 100km 427 A7 AOCEF Frf bl i 2 HIUR AR 1% AR R 4T kot

75 10, RO CER R AR 11, e 28 oy IRGTIEC I 12, & 4 B4 13, JL4T b B 0L
14, 100km f&JEIGET 15, S LB 16, 2075 5 A0 BEAR 17 A THL 18, BEMAD LA ik
Gy A 1L HA DA 1, 2o 1550nm Fiy A 5 06 ET oG4S 10 AHEE, COM it v
CHEEYCETBEE A 12 5647 70 4% 13 F% A\ s AHIZE , 1450nm %y Hi o AT 1550nm 4y H i
a3 5 G RSB 16 1PN N i AH I, AT AT ks 13 Mt u SO R 2 Ok
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