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ABSTRACT

ABSTRACT: In this work, a simple optical fiber grating sensor is proposed and

demonstrated. It can find applications in special environments with lower cost and

accuracy, and also it will expend the application of fiber grating sensor.

First of all, we analyze the theory of the dual-fiber Bragg gating sensors. Then we

design a stress sensor based on double-chirped fiber grating and a temperature sensor

based on double polarization maintaining fiber grating.

D

2)

3)

4)

This part consists of three points, namely, the theories of temperature sensor
and strain sensor, the solution of temperature and strain cross-sensitivity, and
the progress of packaging technology.

According to the coupled mode theory, we derive the characters of chirped
grating and polarization maintaining fiber grating. Simulations are carried out.
A double-chirped fiber grating stress sensor is proposed in this part. A new
traffic monitoring system is constructed based on the combination of the new
sensor and single chip. In the proposed scheme, the analog signal is first
converted to the digital signal through the single chip interface technology,
and then we develop a MPU programming to process acquired data. Finally,
the system successfully identifies the axle by detecting voltage changes, and
determines the vehicle mode through single chip sampling operations. The
results shows that the traffic monitoring system could identify the vehicle
mode correctly, accomplish traffic flow monitoring.

A temperature sensor is proposed based on polarization maintaining fiber
grating. By using this sensor and optical maser, the temperature sense could
be accomplished. This paper verified the feasibility of the sensor through
numerical calculation and simulation.

KEYWORDS: Double fiber grating sensor; temperature sensor; stress sensor; chirped

grating; polarization maintaining grating sensor
CLASSNO: TN253
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wmE 1
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x| REZREHESH
Table 1 parameters of photodiode

BKEE 1.0~1.65 pm
KETE oV 70~+10 dBm
WA OV Ry31000.80 » Ryss0nr>0.85 A/W
B -5V <5 nA
ABHERZ 300 pm
THERL 0~10 \/
RE{RE 25 V
THEREET, 40~+85 C
E R B 10 mA
¥ 100 mW
KRS AD620, HPEEEIRIFWIR 2 7R:
K2 BRBMESH
Table 2 parameters of amplifiers
B LEE +2.3v~1 18V
BRI 1.3mA
BAMAKAGE 250V
BAKFHR S0uA
BRBARE B 20nA
B/ SLEE 93dB(G=10)
BKHE Bk + 18V

AD620 B H 1. 8 BEHERE—-MRERABEKER, 7. 4 ERRHGE
SRERRE, 62, 3 WERABKEE, b6 WAZMERKENMNE. WS
REEENR, KRP, WS ESVHEE. AD620 HAMEXRARN:

49.4kQ
RG

BT REE N RERE, FALRRAFLBK, HBREFOBER.

5) LI

RS EERAERGRESIT S, RIRAKERA P HAT9SS2. 1A
3.9, AT89SS52R—FH{KIIEE. HIERECMOSSAIIHIEHIZR, 1 Amel T BE K IE

G=

+1 (3-10)
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SRR B ABIE, 5TI80C51= Mg MTL2#KE.

3.9 AT89S52 ~ & El
Fig 3.9 diagram of AT89S52 chip

AT89S52RF LA FHrHETIRE: 256 FTTRAM, =AM6ALER 28/14(38, 8kF 1T
Flash, 20 ¥4, BRI SR, R241/00%, —6mE2H T 4R, £
QLHEITA, FARRENHERE. 55, AT89SS27[[4F 0HAp A B BRI, X
R4 AT R R

ZHRHBER T, CPUBILTHE, AHRAM. EREATHER, B0, PFkET
tE. HERF AT, RAMNAEBRE, RGBBIKS, LHI—VTHEESL,
BB TP WralBE 4 Z AL 01k .

LRPEHHN\AEE, RAEOREMOF, BOTERRNTL, A
VREMY RE M T 28,

Wit 3. 10 AR RE, TR AT R \AEEE, WRATELAIEY R.

sV
P10
&
RXD

12 1.2 12

- | T TEE [T

LEDO LEDI LED2

sve—I [ l

3.10 FRITR
Fig 3.10 mode of expansion

8 9 8 9 8 9

6) BRAR

YEERETTRADEERERARTHMN. BARTHRXT, HEEMSR
MARKAREF—HAY, FEERFELBERR, HET - ERHH
¥ IRERHFRT, ENMEBEROMFBIERE &, 3R L5HMLRGIBR,
ALY E 55— MERLINT/0N %], SCBLZ i i%E, FIAARMYLEE &,
RXRAHENFEBERASBRMERES, SRS H %00 n A B HE
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79, HEBRAHMERATIREHERN, BrRaimmertk.
FELRANRBEERNTNX, BAFFRTISIOHERBRATRNIE.
3. 11 474LS164K DAL R

Inputs Outputs
Clear Clock | A B 0, 0y ... Oy
L X X X L L .. L
H L X X Q10950 - no
H L HH H 0, - O
H L LX L 0, - QO
H L XL L Q4 - O
[ 3.11 74LS164 ThEE#

Fig 3.11 menu of 74LS164

332 ZEERHEIT

ALK ANBAINGES AR VAERA RBIHRINE, dTRA—
SEOEHE DA R, BT VB — R R AR ARV T tH R R AT - 3,

Ne/ N\ s [ N\ w
*||f* lTl ?‘ﬂ ‘l‘l*
B u Ly N\ s [
C/ N\ / \)
T 11 r
A “ [N s [
\_/
‘|||’ m ‘Ili*

3.12 EWHHRA S EE
Fig 3.12 analytical model of vehicles

32



AL ROTIE K H 248X SN AT Y J 4 i 2

1) EWoh

WA 3.12, BENELHEFRAGR, FEH/LERAER, BitkNEREE
BA 1 HRERHFADE, 5iR1H, B2 HNEERAPRE, siERHE
AT 2 HMERHIKEZE, S1. 83, S5, 87 RAERSHE LFEMAKE;
S2 RANFATHEER Z R AIE; S6 RnBEHEER Z BIMIEIRG; S4 RAAIEHE
R WA, SFFEE $2=0, §3=0, *TF/PEZ%E $2=83=85=56=0.

2) RSN

£3 EWHBESHNL
Table 3 compared of the vehicle wheelbase

R/ $hiE EK
& sl
U c RF 2760mm
ALFA 156 2.0AT 2700mm
7p H Fid FO 1.0 2340mm 100mm
B 3 206 KM 2443mm
* 4B 1.4 BFR 2335mm
NSRRI EE 4700mm 200mm
+ FEEE IK6139H ZMEE 6250+1470
B | =—ET SY52566]B1 HAEHWF 3225m+1310mn | 200mm
%
KRR G )\iE % 1950+4250+1300
K | =—EI SY5382THB 4611V IREELFRE | 1850mu+4605mm+1310 | 300mm
i mm
% =—ET QY52 KEREM 1450mm+3850mm+ 1350
mm
3) Bt

ELEFARKNMNE, PREMAYESD, PRESNNNERTERRERE
—HaTHEE R —H R RRZE, S1~53~55~57; S2~S6. LA AR ZE K455
HABENRESE, R 4R
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#4 KRERHESH
Table 4 parameters of large vehicles
S1 S2 S4 S8 ERER

0.2 2.66 4.715 10 0.8

ERES M S RERIMAT= ARG S, RIFRFHLEE R B3 &K
MFAE ST R, R 4 PREE, ZLGFMBEEURFREBKE S
WVEE, ©Er &SR Ins BT -0, BT EENARZESEMEKEAS
Fl, SEE S] BEARMERAR, Bh e, HREHEH n, EH nka XTF S2
WA SOF /DT S4 WIS, BT S4 MKBEZZRT S2 B S2 MKET
EXF S1, W n FEETEEEXARKKIZE, B ERHEAT B R FER
RS FHIRBARHRE]; “S1” WARRENRFIEE. HERE— N ERELH,
BT AT R o P ATHIRE, BEAESUE o FRIERE, BEEMELH
fRRSPRATHE, BET R TER, MAEHCH b, & binka, WRREH
REIXANMER DR, WERARED AN, R, & S3 ARSI
EE, TTHMATR=H. W B bdnka, WHKHEREL, ZRHIER,
S5HWTRR—E, BRI S5 RAWERMANEL F bnva ERAFERELT, MRY,
RERMERCLER, SHIERBHETELCH—HE.

333 MEBLERESHH

B 3.13 RExRE
Fig 3.13 Diagram of experimental system

34



LG KE A 224 R X XXM AT FHR 7 7y 4 e 2R

KXMCFGIRH, TEAR, FttiEkRms. 4, HHMCFG1 5XMCFG2F
LDEKSEEERS, XHCFNSEM BB W3 1567,

-89

-18gRer

dBm| ) V% W\\\
/f AN

-48.

1547.65mm s 1549.65nm 0. 40rm/D 1551.65m
&«

B 3.14 TEAFHR S5

Fig.3.14 Reflection spectrum of dual-fiber grating with zero strain suffered
-133

s Za il N

dBm( /

. I \
/] [

I N

1547, 65nm 4 1549.65nm @. 40rm/D 1551.65nm

,,_-"//

# 9
’____7___..,-

3.15 EEAREEEXE
Fig 3.15 Diagram of the spectrum analyzer with zero strain suffered
SHEH1ER THICH CFG1 B, Yt CFG1 MK KT HES, EBEN
CFG1 5 CFG2 R 5%# Rt if Yt R 0 28 58 0 20 6 0 1 3.16 Fims, NEPTTLLE
H, BEAMZEHERN, XBPORKBEENRAKEKTREST, A
EA#K, EBHE.
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4 . /77Q\\~\\
-0BAREF / Vol > AN
AV A
" I/ A
o el \ N
- )
-464) / \\
/ N
-5 l.r/ \
1547.65m ) 1549, 65rm 0.480mD  1551.65m

B 3.16 EBENIEE
Fig 3.16 Reflection spectrum of the spectrum analyzer after drifting
B 3.17 BEZE AR BN B 6ER 5 3E HEBE RN
2mA.

14 1 1 e 1 lmﬁh
1505 158 1585 159 1585 15 16805 1554 1515
Waslengthinn

B 3.17 BB AR R A
Fig 3.17 Spectrum of original and after drifting

ME 317 TR, HEREBZEESE, HPOosKRKEKTRES,
RHEEREMN N EE S S E XM ERZANERS S WERD, WK
RERMBENNBRETHERRER. L8O THT BUE HBUE B BT L &
Ry AT Y AR A F 0

LRIEH: NAREHN HEBRRAR A ABZERBNN, HKeEREXK
BB F— LR ROFER AT —ETZHUNTR. —BOHRE
TR ERE B KK BRR R LT RBEREN DB, ZR=ET
KRS ERROEARE, REERQM M MR P OBKHRL.
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ST KRB, —HIERERERERORATERCET L. B
HECOERR, ARATMANKEER, XERIIBEHMER T IREKNLHR
B, A, MIXHAHTZMESERTIENANRRZER, BEXERRHBH
BRER, BEARFARAR., EEIRKRE. TIXABKET RN ) 18R
Bl R R AR, £H 2% CFG £140T, LBREXPMEEEIF
N H AR A SR TR A3, FIHR GBI K/ R R RN E 21K
Ay EAREBRBAR AR AR R, bl R4 ZhR A 26T LRI
DEFRARAAARZRERN, ZHERAKRET EBERABRE, RET 1%
BBRLANE, THHT CFG LB R, AR KT HESNONER
B. F5aTRAABESSEABRLETR—FRE, RELMHIRS ERMER
BN A KR TEL, BR-FFERENHM R HBELRHR
. Bk, AAEBEEENKEAASREIEWE, B HREERER
A, WE B T R RRERUKIERA.

34 FE/NG

FEENBEROLA M ER D TR R ZFRE T — BT K
MM AR FRUNNEBRRSRAVEEHET -FHYARTEHARR
MAZK. HEMABRPIEE OBAREBSEH HOERIESHLBETES,
KGR BRAPIGRLRBAER B R, BT B E R AR TR
RG), BREREFNHITRECHLE, HRER. ZRAHBBERT HELHN
BREREIN BEAERBOAE, REGHRR. BAKE. RAER. U
8. TUREMTTEETRFRSR. MWEESTKEREURHEL BB FEA
R, ARARBARE, S—NE, ERELETEHMPIR, RT RL3R
FREG, CREMABRBERR, MindutEEas sk E@EasELdE
TRMERE, FEXRRNLA.
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41 KA EBEEBBHER

BEABRBRET -MEANYER “BE”, ARAPH—VILIEHSR
B REARX. WMFRERBRETIFH, AMFHEENE. BEABRELER
R MR M—XEKE. BEELERRRBFESHAREROEEYE
FRENEWAN. 50 LG, BEARITFRHATHEMBET. EEIALER
FXRT, MEFXASTFR TETESERABABRBENNL FEE EHE.
KRESMROHELERRE, FRREERS. CIMEBRRMBBIARBHE
EME. A 20 #H2 70 FRRM LR, BEBARARKERRE, NERML
BERCIERATERET RIS, BAEABIATIRP N B H S
ZEZEN, BEMEEARORR, BRTHAFEZEHRAAR/RERR, HFA
A, EFRAREMERET, LTREARFLEBETZONA, Fk
EHELHEN.

4.1.1 XABREERBHEE

KA BEABROEARTHERERRR BRRAALT AT BN AR, &
N2HBEESHENRHXORAEERG, FEOCRAEER LKERE. &
K. R, HWEF) RERE, REFLIATEARNR, 2RAR, KE
BH2H.

RABEEBRAHRRENY), ERFBEREL THEEBTH AR AER
RIFiF. DIRERAAREEBBEMAATHEHREEAEILL. FR. REFMEE
ERBER R, #ITRENE. SREBJREAT “£7 . ‘B KRR,
BN THBNEBHOEE. EREETREABRNEATRIRBENRESHE
WEMER, CUBITRIEXSE RHE. MR R AT R R
FREVBB T R LI XREBRR B THERT SHEB LIRS AE, ¥
TRAKE A, BRI Z KM TFREBER.

4.12 KA EEHRBBFHOFRIR
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Bl ORI B MO R E (LR 58 . TENMBILR EERLAEE &8 105t
R, HPHRIREN IS Fabry-perot THRIBEHHEE. ¥ FHEBBEN
G fERR. AR EERBE= .

1) YA Fabry-perot T &Y ik B 4% K 2%

A R 23 B FI BB E % Fabry-perot ¥ (UM F# &SR MM FHBE .

EREREVAAEABELBRET, FERARHBARLTR, K—EXH
2 AT 125nm HIEEEHEEE, BFAGRREHREFEREFRAR
HUFRAEETREGEMEHE, B -—RHBERBEEROBRZRA
MEMS T Z#ifERFERBL, BRXFH AR ISHLRER, —BlELUR
i, HERMZUREE TABEMEREWE K. b THRRZEE, KO
ZAPIRE T —FF RS BN FERIRE S, HEWME 4.1 i,

EREANOE SMF28¢ MM-HNA-$ PCF
A4 / Ktk
/I,
s I . — —1
g — —

4.1 XFERBEREERBLE LA 42 HEA F-P TR R
Fig 4.1 diagram of the F-P fiber temperature sensor  Fig 4.2 Principle of the miniature F-P fiber

B BRI R RIS R R Rk, R BB
BHAFRBASREAEHHAERAE T ETRE . RAESREOHS
Wit Bes i T RE R . Y5 FEE R ETH G EE SHERENE MAWK,
HHEALRERNNIBE, NTSIRRFERBNREKEL. RASHTE,
B4 TREBEATAGERBEAL, BRTaTRER3RMR RS
Rg, FUTHETS. AN, SBEME 0K N REREBB0RE ¥
R BRNREE. SEBBOROEH DT ERTYRE-P ). £EH
RARTREN, BT EATRESES—SOrERE, BETERREM MK
Ao Ay s A BIEDL. JONBIEIF-P B, TNHHZE F-P BEIFMRTEZ 347
REFES, BREARTY. EBBNBEREERIE RHXNTHTE
BOOERTS, 4 F-P BHBKREMELRKNBREN, REXERK. B
SR KB RN R TR R SRR RS
S B BRI LT BB b, T LU SO R B v A B R R R
BUE. AR, GERBMATEES, R, RERBNEANE, EL
e B A PR AL 368 o

FIBS AL L ERES SMF28e B H MO RBHIAE—BISH LT Bk
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REFMM-HNA-SFIHE T —HEXF A EE-HFFE-P)TFHN, FEWAE 4.2 Fiow.

SMF28¢ A B ERA 8.2um, HIHERLAN 10.4um, KT MM-HNA-5 (8]
LTS, SMF28e At iR 43 X 80K 46 F MM-HNA-S RIS, SHAK
BB, BHTFZES5E SMF28e A B EHAE SiO) T AR, FrUAMAZRE
FER F-P FHAKIBE—AE, ARSI R4 E] SMF28e; H—ABAA
FYe(HF SMF28e AT F0 MM-HNA-S # 24 Si0, Mk, PIEMEEM R E
B, ATRUECHAA BB RS E)REEHEAN MM-HNA-S PO SEiE 4 4k 48
[FRTFEHE, 72 MM-HNA-5 S04 MR R R4 RS (Bin 550 7 2 S A Eid
REEFHEE, B F-P THXHE-AHE), hXHRRERERTE. L
RRW: ZPERETUAT 1200CHHENE, BERABLTHEKA 3.46mm
i, REBERBELAN 103my'C. XFEHEE. BEHT. G, REE
B, WELE MRS F-P T MANR R 4R TS RARK
R E.

BR FENBHBEAEBRRES FEINE TRANME, A& BHERL,
FHERHARMAAZHREERBLEANBEIRALEHESR, LT
RE-HF-P) TR IZE 2

2) ¥ FAEREB AT REFLR %

4 TR R AR B R B R A 2 B R R BOE BB R TI R
HHRE S . BT F AR, BHSRE—BONTRE, ST
BRI PRPEHRERR E (T) W, £HLRBKRERL, BTHRHEREEMEE
BERZRUTRN, Bty SAMEREEEKSBRETRL, FNEALIE
PEHGERE RAEZN. DRBFRUNEANEIEMRRERERL, MR
R F L SEMRNR, BTAHNNKRER.

FERREAPF AL S RKER T T M ERE. RERTRFET
RAMREEHRE. B43 IRRARLN TERER

AlGaAs® oAl
‘ XE R
AE4R \ (m
r e wns
1% ! [
RN R i
L R FETH R U
43 REMTHEREE B 44 ek LA

Fig 4.3 principle of the temperature sensor system  Fig 4.4 Structure of sensor head
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B R A ERIESRIEES) AlGaAs, InGaAsP B REZIRE R, BHimgkEH
KF RS BB RBETHE (AlGaAs) 52%IF (InGaAsP) RHHINE,
Bk GaAs MR AEREUHER, BHEREEEF R X UENEEL,
RERSERED, SLMBRBANETE—H, REBTFERLPH GaAs #ET
ERARTELEEAN. FARETAAERESL PIN B _RELSERRNE
ERRERHB;ES, LHEBK. BiEE, #id AD £DFARN, SRER
HASELRERHER. RELEBLBEME Gaas FIfE, FEHEL 100um,
matt e, HMER, KLkERGEREENE 4.4 iR,

SCI0UF B peAR R AR B I B VS B ZE-10~120C, FERARETTIE 1°C, WiIRLRS (A
22s, ¥R EEBKERNERFETHNMA.

T e AR T 3 S4K GaAs RHT AL S AR U e (B IR B F+ 1 I KB KB
FIMT5 B RERE TR — R R T —F R K S AR
KABEAEBE. WRRZFEEWE 4.5 Fiw.

&2 1
\ ] Inu
AN ) BERR =) LD ) Rk l : I {M
LLLES v AN
7
RE R (— MAuM ez ir— Kkl / hras J \ Garskt
45 HEERRTRFER 4.6 BURNLEH
Fig.4.5 Experimental principle of sensor Fig 4.6 Structure of sensitive probe

i 7805 B R B R ERBENLIN R HRE(LED),  LED REREN
WHIIE, 2REKER LED XEHSBEEANRS, SEBALNRERT
BEGSEIHRERERSIABRIRE, RAENGH LM324 #HTHERX
B, BEHITHFE. BURHLIE 4.6 FiR.

K201 B H 906 E R IX 200um, AR 2mmx2mm #) GaAs i, ¥HEH
ETEHERN 249mm FMEET . ¥ GaAs FHE—UMBEETHE, B4
MEHEE. LRIER: ZEEBCFRELBRONBEETXIL1C, WE
REZE 20s 2, FRIFMKIRENE. ERME: 7 20~70CRE RIFHLEHE,
EXMEEAR EERETABTIL. BEHTWTHIZNA. REEBL
W& REE, DRAAMRIENE, XM EBREE-10~300CAIEET
fE.

R, LEFEBRREEE AT EERNNEEKERRELEFEYE
#E, BRIEFEEEKERMEH. BEXRYE, BREIFMERBEREIRERE,
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BRI —BERBUECH TRRMER, AT AAEMEE.

3) JEAF MG 1 R 28

FEEAF e ML P 5 6 28 B0 T4 R R 24 S0 A S Ml BT AL 3035 A8 BE R A B AL
K AMRA S F RERETL, NTIERSEMEKRERK, BTN
BREZWHE R AEKZWL, RaIRBEEKZRLER.

T £ YO MR £ /35 58 180 59 [ 22 R R Y A o B 0 3 T SRR B e
B AEMEHR, EARMEAEKREMEHEE—E, AHNEREEL
i, B EAEKREMENEE AR EN— N NER, AR AR
BHEMK. ETHEVERSEXE S ABR:

(1) JL. Cruz ZUHRH EE# LM BRI R B b, HRBAR
B, BEKREMH BRI, FEMINEMK, REPORKAHZRLE
Wn. R, JIHEEFREHEHBRS: BENRZIM P R E0H2.
SHEFR. o LA ER 5 IR,

(2) Jachoon Jung ZPTHRHE I RN &R MK H i LBLE KM S, MEH
B. BETL, NEREHEARHARKREFRANEROKERILENER
R K ENEWE, NTRBELHOEERBE. TR, MITRAxZKR
A YHMHE E B RN EWIEEEE— PR, RETENNAGEE.

£ L ATR B 00 A Mot R ZERR0E AR B A L ot iR A AR R B g
BetE, BIHEHET —RWE R A MR % 8%, EMRATIETL I e 2
HERAAEEER. W& RAEENEIRENE 4.7 iR,

iy Xt y X#Braggt it "
iif.ﬁ ’ L2t r

'Hﬂ/j —] F
] L]
Y S

f
S ’ rnEw ARE
BHNA iR

B 47 feRBSHNRER B 4.8 WEARAHREABRBREHRER
Fig.4.7 Structure of the sensor Fig.4.8 Structure of dual-tube fiber grating temperature sensor

LIRBERES, #H A FitE B KEHRL, HAKENRLEL B KEK
BUERAL, A BRENZUENZEEZEGBS T M. 2UMONERE
feht, RREHEKLMEZRERL. FHMONERER, BEKEKELEHR
XK. FHit, ATCLUELIAE AR B KKENERASRAIEKREEIARREZHE
MR, NTERBRIHENBRREEROBENE. SRUER. ZEBR0H
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EikF £0.05C, REBTHRASNANMNEE BREFKSIPE 0.0014C/pm, F
My BT EERAXAMNRE, ®itEE—RREERETRN R R BERTL
HHE S %), 3B R R R MR A AR BRI R BES TR ER.

B A SSON T T — A A I R o 2 A 8RS ) U 3 Y 4 M A5 R
%o B 48 AWERIH Bragg HMHRFHBEBNLEMRER, K, HEERE
TAHNmB A RAE M ERER, BRT 4B REERA A Bragg tilt. R
i, TR SMEHRIMESHRRTNERME(LI: ), BBERELS
BN EEBA NS Bragg Hilh, MTI{E7F Bragg KK WMNEE R EB.
RIEMELREIER BEA B E BB T SERIEE, XABEE
ERERERBEN 9.8pm/'C, SHER 0.102°C, &HEENR 99.88%, EHEMEREE
1.55%.

FEABHREBRREERE, NERAAMEEABREXAEER
MR, REHFHENKAMM, TEMMMETEERELRBEZETR
B R B MBI 28, TS & LI IR MR W, (R
FELFNATRENBNAREHKE.

4.1.3 BiERBEMHMHERA

LEMAHEZ=FEE R P T RERCRREELINRE, GHRTT, B
K@ ETRA, SIETERERA, FSRBRG, Eitw T Er ZnAa,
* PR R E EEBBRLERD, RBER. THETE. HEES. B
HEEREATHERNRETHRENES. MAAABRBEEBEIMAT
FEAAREEBERFLNAS, MTAERA-EHHEARAREEREEM
HRBGHE. HPBRH K — R R R AL BRI B SRR
He Z—HEBHLENEFLET: WEFSAZAERNR. AT HBRENL W,
UAREERENRUFZAEREOER: RE-RATFHEREREL R
RERBEEMEURAMET O HAXNE: FHEAME R A HERE
HITHABERNMBNAERGLNE: ENRENEFTSER, A, TBET
— BT R A I 2R P AR AL B AT B

42 RBALHEHES

R IR I 05 FR IR I (R . 4F (PMF: Polarization Maintaining Fiber), &—Thgk
REZERESMEREARRERT., CEERACANEH BRI,
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HERT KT R REWITH, FRMFERZEARHEES, ERFREREH
RE. RIRCANFERS, HFEXHOEERBEAT UG RER: AR
RBRE, MABURHAE REMBME . BilREROBRITHEGRER N
HBREAA, HREEREAIMHERI ZEANAEKREFEER, Bl
R, ERHREBEERNS, NANEESBRATEN AR . &
HIERMARIRmCLR, RITHBRBIEHIMRKEBRNAIE GBHX
FIWl, B8R MEASKKOMAMER. EHR TRRAS, AAHBEEHR
NMRBREERNEES, BENRAREEZIFRELRENER, ERBNME
RFHENT, B REREABTERTOE LN HERNEBROHF
TEE-MNAER, BN H—RMgeH: TES52 EXHMFES —PEN
SER, BA-E— AR, WA ENFTHRSR, AHRIHAR, 5IAH
— X4 B KIS, Bl

poAB _ 2B, -B,) _non
ﬂx}' ﬂx+ﬁy n

B AKX RMEREL, B, WA RALERY, A ARG EET
BZZE, B, AXARBHMTIEEELR, n ANHEHITHE, n HHGRET
SR, nRARBHTHERITHE. —RIERFTITHER, AN RESR
FrEE LT

FRNRBEAE=M, BRURMET, NGB RMWALLRMHEZ R
XeF. RERRGD, RBRERRY, NEHAAF, BBRAXARREHS,
WEEEAP, NASERKEN.

EXZRBORMEA T, HIEPERR R B 2 R 10 2R N A X 5
RS, BEASCHERQRRGCET R RN B RMEL, MBNEX
B AMNMAR DI ST BB, B R A RAR G A B XUF 4 7T AR R A2

B-= 2“‘”’A"‘”( - 32y 4-2)

@-1)

( ) (1- 3( )'] 4-3)

LR, ¢ AMITABARY, EARAMENBEREE, v HHERE, AchB
BRMNARSEMAERREE, AT ARANHZAERNEZRMBEE, nAER
AR P OMIERGERER, A BRENXKER, bAHEBEFRATH
SPERKE, e hRMATHHEE.

FEHRMAA B —Me=1, HRBEBE=7.69N/m*), HMXHRHK
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c=343¢-12, BEMNHKBHIRWIK REEAa =6.64e-7, BIBREZLTERN
-50~200C, #1% 10°C, BB HEmEA M IS FEEE LA 4.9

x10°
5

R
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# 3 (C)
4.9 R IR SREHXR

Fig.4.9 Relation of Polarization-maintaining fiber grating birefringence and temperature
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