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Influence of the Environmental Temperature on the Service
Life of Fiber Bragg Gratings
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Abstract: Based on the formation and attenuation mechanisms of Fiber Bragg Gratings (FBGs), a model

describing its attenuation law was established to study the effect of environmental temperature on its

service life. This model discusses physical mechanisms of formation and change of the refractive index

modulation, gives the relation of peak reflectivity between temperature and time. By experiment and

numerical simulation, the rationality of theoretical model is verified. It is concluded that FBGs can work

reliably for a long time under conventional conditions without consideration effects of other environment

impacts except the temperature.

Key words: Optical communication; Fiber Bragg Gratings ( FBGs); Service lifetime; Environment

temperature; Refractive index modulation; Peak reflectivity; Decay
OCIS Codes: 060.3735; 060.3738; 120.6780; 120. 6810

0 35

G2 A i A% 6 (Fiber Bragg Grating, FBG, fj F)
JCEFEHD BBV S5 T hih e T 5 E
SR A5, O TE A O S R AT B AR B T Tz
FN ARG R 3 2 5 F b B R LR K
e M KA - R G5H  B i 73 o — i LT
FLE LEAR AR R b R S5 0 i RROIR S O
R 00 G 27 S M 3t 0 0 B A 30 0 G M N AP (H
HT TN PR 1 2 v AR R B N ) PR B L

EE&TR . BHR &S AT LRI R %4 (No. 2013AA03A118) ¥ Bl

SFE AR GO AT BE A 57 T BUL L
KRG AR A 15 2 BB I 8] #4242 A AR A, ™ E R e
)k 45 2 L DRI O 27 el A 552 B Al 7 i © 8 T
AR RO — AR AR, O T A T A PR D6 2T 6 i
FFA T 2 S0 B W T HAE 25 A B 5E R O AR R
F% 24 i e 5 JHG vl B O 21 56 I 5 i ) 5 0 A
B i

BIF 5 35 300 JEE T S £ 6 M 73 i ) 2 0 O g 1
VP2 WEFE B T GO AL A AR A AL B e A
XA A5 T R ' £ O M R B L B 5 4

F—1EF I F L9 ) Lo WEFE T A, R 0 KL AR, Email: xhy_cqu@126. com
SIfGEAEE) BRI R1955—) , B #0814, FZBE 7 1 G B AR JELF £, Email: wmchen0802@126. com

WS HH:2015-06-09; 5% A HE:2015-08-17

http : // www . photon . ac. cn

1006005- 1



T

¥R

T Power-Law fE#IE 4k th £k (Aging curve) B #IN
Xt B R Riant-Poumellec A58 25 T 48 7 1L &
YERIR SGEF S i 75 i AR AE. Hoh, Power-Law #5551 L)
F AR LR 1 B8 F 4 3R e A B 42 Hh 19 & Ak it £k (Aging
curve) 5% R 7 8 FE X 6 £ St 7 Ay 5 5 i B 5T
N R )iz AR SCBR R A R 38 S 6 A A R R
PGR KRR B 2% O 7 AR T RO AR i A
Ti A w7 OGER L Y A i b IR i BGR K
S H B R = R DGR SR A i O ik

5 TN BRGR ok Ab B B 2R 6 M, H B A e A
S B ks L AH G T S 2 R 0908 A i T A fef
UL T8 DR G b B i — 25 X6 3 A 0] i DA BIF 9. AR S
WFFE T A B R BE X 6 21 S M 75 A 0 52 ).

1 RFRMAHRBAIES

SEEF S A VR S R AR R e R BB 2ok
£F 7 5 A HR G 51 0 8 T 5 3R A JE U 9 5
JEEF e A P fl 2 e ) S T AN R ER R CAn AL R
SRl B AT 5 R S 0 o AR Ak X T AR OR
SR B 0 0] 3 B L H LA — 5 R R L R O EF
S A RS ML BE A BE o BT E A D LB
FEG 27 S Mt i R L B P, W B Ge B T L
GeO, MIEXBANEL b, F L ECLT h FEAFAE Ge
O H#EF1 Ge-O-Si W Al 2 X B3 S b G 1915 8
452 5 25 40 % BES BT L Ge-O #E I Ge-O-Si 8 & A= Wi
2,5 H, ZAEWK D) BRI B GeE'
B
H, >2H
Ge—O—Si+H >Ge— OH+Si—OH+=Ge+ (1)
Ge—O+H >Ge—OH+=Ge -
L UM IR IB LA 77 4 GeE B g i Rl i, — 4~
H FL - DA BT 2 ) 7 R R R L B R B Al IR TE
W e ) A7 A B — AN AT I R ARG S O HL T A R
5 FEL A AR X A T L s T i 2 A Ak v 3 o DA T
FEOCLE L0 7= R T 4T R AR W E 1L B

UV
Core |:> COre o 50o 00w o P oSl
Cladding Cladding
A A A
|
AWAWANWAWAN LY
\VAAVAAVARY,
ncu I’ICO
z Z

H1 batmasirgz=fldZp s EH
Fig. 1 Schematic diagram of the refractive index modulation

formation in fiber core
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Fig.3 Schematic diagram of FBG thermal decay
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Fig. 4 Principle diagram of FBG thermal acceleration

attenuation experiments
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Fig. 5 Decay of FBG peak reflectivity with time under

various temperatures
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