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Experiment on FBG temperature sensor in cryogenic environment
Cai Guoli, Jian Wei
(Lightwave Technology Institute, Beijing Jiaotong University, Beijing 100044, China)

Abstract: A theoretical method for Fiber Bragg Grating (FBG) temperature sensing has been proposed. Based on a temperature
sensing model of FBG, a temperature sensing experiment is conducted at liquid nitrogen temperature (—196 “C). The theoreti-
cal and experimental results are compared and analyzed, which shows that at liquid nitrogen temperature or in large -scope tem-
perature sensing, the relationship between the temperature variation AT and the relative shift of the reflected center wavelength

AAi/Ag of FBG is nonlinear and conic multinomial.

Key words: FBG;optical fiber sensing;temperature sensing;liquid nitrogen temperature

JEEF A HL S e (FBG) J2& 3T 4F ok & & Iy i
B BRI G TE IR g 2 — DU R

Pt An A o A WIER I OCHE T AL B SRS EE N T
WUPRE Ay (T AE 28 8 JE I JF O/ B 21 — R, A

A5 A S 2T S ML 8 B 3 R B4R . O (T (T 4 (D
AF S ok A TR TR S T AR+ {H K T 43 0 TR 5 4 dT
P IR IR A 56 F 0 °C U FBG LB 45 %'%EP’AW’ 2)

A iR IE , I AT 5 SCHR AR B I 5 I RE Y OC R AR
h RSN T R AR B {H K R AR BT AN E T

2H,AT=T—T,, HRXDOMK (275

Ik P £ 7 1 Sy MDA L gy

2R SO £ IR FE BB 1 L B B 5% o ;’&M :
TSR A B 5 L A e 1 G 2R L 3 T 2t At AT T AT (3)
T SLRN LA TR S (196 (O NP st R E R R HA
ARSI e oy SN AT L1, 11 dh "
A YRRV Kk BT 3 I 3 A R i T7xTdT T2 T T dT :
HE IR R R M C R L TR R TR (DB R BOR R T R 1%
5 I 5 0 2T e B 14 R LB 4 B 3 43 7 1Ay 1 deg 1 dA -

B9 FA — 3 1
1 SEEEMHEE A RIER

JCEF I — 37 S A 05 DG 27 B 1 Jo] 33 23 A 1)
Juf . 3 Brage i N
AB :2ﬂef[Ao (1)

As AT g dT A AT

K, 1/ne « dng/dT RFSCEF M O R % H
e RN 1/A « dA/dT RFOCEHLME ) P2 Ik R 5. A
a Fm., W, X G) AT LIS

1 day

" AT =¢e+a, (6)

o
SR T e R g e O
O 4 B T AR 2 5 B T B Lo E et @

T 2 18] o 30 A e AR Ak i 28 S BOAT A% S A

WA B 1:2006-05-18

FEH R HEE A (1981- ), L, il g HE B N At B Mo 2 ' 15 ) i SC B BOR 5 88 1 I AT 5T

56



SEIEA S OGET LM R AU IX i 1% 8 B O F 5T

G 6) (D5
_ 1 | de | da 2 |,
77—(s+a)+2 [dT—FdT—F(s—i—a)} AT,

(8

XTHB A TG A R Ik 2R 8OO0 R B

BN a=x0.5X10°/CH, ea8.3X10 7/ CH 3,

BT OGEF 1) 01 5= 2 B2 BE R B K A2 A8 A

I, B K R AL o PO R e 5IREA — & K

RFR G TFAS TR T B Pt 7 RS R0 3 st D' Al i 2
RGE R g AT

2 EKWAERKTH

AT AR SR O B BT TR B, DL T DA A% S A G
T8 00 L P A BB T 5 M TG EF AR D 2 S RO R R
JE R AR, PO A el i ATV A OEE AR R
PRI R I 2 SR E e A T A2 Al R Bl B it 2 0
VST AR SR A R b SCHR( 1~ 2 i S EE

WAL 05 7
%:<6.o45><1o 100 . AT) « AT, (9
B

AU 2R I PR X ] R 20~ 260 °C , I B0 A
AR X G ZF D sz S I8t m o0 It A BB R Y . AR S
W3 1 OCEF G S 5 I < 78 LI XA I B e 3
SEE R E A 1 TR . B DG AR K A% (EDFA)
(FE AR ) K 0 638 o 3847 78 A 31 8 TR
R CLF G L 28 64T S M B ST 0 3 i R AT 4
HEAFERE A HTAL CANDO 23 7 AE 72 1) AQ6319, Hisy
BEFR N 0.001 nm) . G LR M A 55 r AR
PRI B R A TR 1B B A G4 T OR A A
HEBLH AR ZIMINE AW,

EDFA

\
%
C
>

&R

k| FBG

A1 RBEFERERER

S0 R 8 G AR B = N FBG R
S A R 1 559. 650 nm, FE (23 C) FIGL 6
M B TS L an B 2 B L SR R TR RO £F A
R A AR X (— 196 °C) FOGLLF et il =
SOCTELAE 3 o . DA i B A X, B R
RO R A B RN Ay =1.398 nm, HE
T A YRR BE — 5 IR — VAU AR B S, SE I
s WL 1, Ay MRS EEAE 1.4 nm A2 47, Ui WL
(1) 728 A X G EF DM R 150 58 42 S — A Rl Y i

2006 Apr 21 1630
R:FIH ~BLE

> HODE FIT : OFF
b 1 Fl¥ ABLE
E[TE  ~ISH

5 ' 8. 344
MOGE : 1 - ¢ 1569550
Si0.%rm SENSIMORH HLD it

o . B

@ 18D 1578, §dnn

EEEET | EE

1569, 180m

A2 FERTRARMG RS LR

FEG 0, 3drn-Fand HE 2006 Apr 21 1634
T 2 “BLE
A ABLE
AL
BeB-D FES:@.B5mn NS:MRM HLD AG: 1 SPL:AUTO

.?. 18D 1568, Tarn

e BB
A3 REBRETRAEMG RS EL
% 1 FBG BEAME BN T H3E
% Ay (23 C)/nm Ay (—196 C)/nm  Ady /nm

1 1 569. 650 1 568. 251 1. 399
2 1 569. 650 1 568. 249 1. 401
3 1 569. 650 1 568. 247 1. 403
1 1 569.650 1568. 252 1.398

=X () TH 15 2 6 25 6 M A W AR X R
N Ady = 1. 325 nm ., XF F AR SCSE 5 A KR
L WA B R 22 /Y TR R AT BRSO 4ROk
N AW S NI S b S 1 O . g = ST P
FEW R X G EF T 8 52 B B AL IR, S SO
LI I HEKRIER R SEEZ ZRERA.

3 it

SEHWTIE TG ER LA AY R R R L T R
21 S 9 ARG DX S e s 9B B A O AR
PRENLUTE58 : (1 L e e 3 %0 X AT fiE 55 3
AR I HRCAHGIE LTI s (2) ISR AR XS
PER S U R RO R

Sk

(1] BHIRZ, Fesfob. &0, %, SLE bl B L @&y Ak
IS [J]., ETF2#MR . 2003, 32(7): 844-847,

(2] Fesddt, BHARZ. 0 B, 5. JGEF G B 1%
WK [J], WA, 2004, 53(7): 494-497,

57



