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Development of High-performance FBG Sensor Monitor AR4041A/AR4011A
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[Summary]

E—RFy 7 7V—0FFE 1.25 kHz TR TEXH 7V E—RiEERIDEEEZFIH L Fiber Bragg
Grating (FBG) > =% AR4041A/AR4011A ZBA%L, ZTOREREEZFTMM L7, fERELT, 1510
nm 75 1590 nm O FHiPH 80 nm & K HEFE 0.08 pm THUMTEDZELERT, £, ARE HWZER
I, ZOHIEREIEIE0.064 ue THY, HERMD FBG P E=FR0BBRNE AR E S L LB, —HT
EAEEIZHE CEXAIEEALNITT S,

We developed a high-performance Fiber Brrag Grating (FBG) sensor monitor for strain and tem-
perature measurements. The new FBG sensor monitor is composed of a novel wavelength swept
light source which can sweep wavelength with single-mode lasing in the range of 110 nm and
sweep frequency of 1.25 kHz. The FBG sensor monitor can measure FBG wavelengths with a sta-
bility of 0.08 pm (which is corresponding to 0.064 ue) and a measurement frequency of 1.25 kHz in
the range of between 1510 and 1590 nm.
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Schematic diagram and overview of single-mode wavelength
swept light source (WSLS).
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Lasing wavelength change of single-mode WSLS during

wavelength sweeping.
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X3 fERM~ T E— R DRI

Overview of conventional multi-mode WSLS.
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Cutput power [dBm]

| |
1650 1600

Wavelength [nm)

|
1400

3O TN — R RS RO AT T 2
Spectrum of single-mode WSLS.
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9 | | | | | | |
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5 U NAE—RNEERLDEROICH 3T — O R

Wavelength dependence of optical output power for sin-
gle-mode WSLS.
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Output power fluctuation for multi-mode WSLS at 1570

nm.
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Output power fluctuation for single-mode WSLS at 1550 nm.
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IT7—% 2T, ZV—RA T ALY 250 pm, T4 A 15
LRRDIDITHERR LT, SR OHIHIT 50 MHz L7z,

TEIS—
sogLE—R| T 171‘/
1 | .
ERESIRE —|—I I—t—{ 25 #{ Aiora—7F
EFoa1—)L :_ : ‘
775'U ROo—
Tt
~JAE
— REE
— BREF

TSI AE— RS DERO TR A M AROWER
Measurement setup for spectrum width.
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Transmission profile of fabry-perot interferometer.
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Overview of FBG sensor monitor AR4041A.
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Configuration diagram of FBG sensor monitor AR4041A.
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Measurement setup for reflection spectrum of FBG sensors.
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Reflection spectrum of FBG sensors.
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Reflection spectrum of FBG sensor at 1525 nm.
(a) ks CORERF
conventional FBG sensor monitor,
(b) AZRTORIERE R
new FBG sensor monitor.
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HIL7z, AR4011A Z AW TRSHE R 15650 nm @ FBG k4%
BIELT-EREZ R 14 (R, Bl RGR R, #ibid & ch
%o TIEREHIL 1 43 UTc, ZoIRBEETHIRIS D O R D2 E)
i, RBICFEOHLEETHY, Sz IE, KEROHEEHE
HIRSEECThD, 1 ORI EEBOEERAETIZOLE,
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0.08 pm Thoic, HoT, REOWEEMERFE (K HIM) 1X
0.08 pm 725, ZE— %72 FBG &3 (I R L BEADOBEF R
$ 0.8 pe/pm) A LG G OE L BPEREEICHRE 5L,
0.064 pekied, HERIROEABPEREE L 2~3 pe ThH-o7o72
—HTLA LS LA R L 0D, £, —xRERROE
BT, ZOHEREIL 1 peftE THHIEND, BRAE
K LG —HiE R IZHIE S AT RE Th D,

1 T T T T T

Wavelength 1555130 (pm)

"o 10 20 30 40 &0 &0
Time [3]

14 FREIEREIZHRTT 2 FBG Lo —r i RAE)
Wavelength fluctuation of center wavelength for FBG sensor
at 1555 nm.

1513, HHRA W EL 64 Hz OF X ORI HE R 1545 nm
® FBG w2 iR0AHT, ZOIREZBIRIL 7245 R T D, Hihi%
FRARER], MERTE R Th D, IREDS R T D812 ka8l
TETWD, BITIE, REEREH 38 B7nD 38.1 BETOILKKE Of
FEL TS, FRIE 0.5 pm FREE ORI IREIL BIHI TE T2,

a0

60

40

Wavelength 1544671 [pm]

20

]

-20

Wavelength 1544671 [prm]

-40

B0 1 | | | 1 I I
1} ] 1m 15 200 25 30 35 40

Tirme [5]
15 PREWEBLIIAS B
Result of vibration measurement at 1545 nm.
5 F£F&H
a5 EH$ 1.25 kHz, W RF5I#iPA 110 nm O 7 /1E—
FEERSDEEAZFHAL FBG B9 E=4%BA3L, TDO4E
ZRHmL7,
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FI, RIS DCIROREAFENL, JeH 7130 — DI RAREE
WNEL, FaB I P OFIRART VRN Z AR LIZ% T, A
FREEEZM ALY FBG £ ¥E=% AR4041A/AR4011A %
U7, ARZRE, 1510 nm 2°5 1590 nm @ 80 nm % 1.25 kHz
DEEMEERBRRNE, FREEICNETDIENATRETHHIEE
RUTz, —flELT, FBG BSOS AT NI AEBIIL,
ZOWUEFEEED 0.08 pm THUN TEDTLEIR LT, AfER%E, —
H78 FBG ko ¥& AW GG OE L BIEREICHRE 5L,
ZOMEREIL 0.064ue THY, TERLS, BRADELRE
X0, —HrEEEICHIE CEAZLEHBMIT LT,

EE U

1) AWIEH, “FBG oL EEME~NAE=HI 7, AT
S v 7 Eiliigtes, LST47-15, 2011.

EHAF S, AR, BB, WA, “FBG-BOTDR HAfif
BEAICLDOTHOAMRIE O ERBEE, 5 45 DL
7 BiAlige s, LST45-5.

HEIERH, REE, “FBG ZFIALIZIKME AT L,
HRIEE PN E R, 2005-02-25, 2005.

BIE g, HHE O EE, HA M E M, EmE OKGEE, WA
U, YT 7 A3 (FBG) IS DIER BT AT 47, 2002 4E1
RFPDERFNTHIES, pp.1431-1432, 2002.

MRTE, RIS, “Z#EEKICHITS FBG B oG nm”, &
37 B s HifiF gt s, LST37-16, 20086.

K. Fujihashi, T. Aoki, K. Okutsu, K. Arai, T. Komori, H. Fujita,

2)

3)

W

4)

5)

6)
Y. Kurosawa, Y. Fujinawa, and K. Sasaki, “Development of
Seafloor Seismic and Tsunami Observation System ,
Underwater Technology, pp. 349-355, 2007.

7) T. Saitoh, K. Nakamura, Y. Takahashi, and K. Miyagi,

“High-speed MEMS swept-wavelength light source for FBG

sensor system,” 17th International Conference on Optical Fi-

ber Sensors, Proceedings of SPIE Vol. 5855, pp.146-149, 2005.

8) T. Saitoh, K. Nakamura, Y. Takahashi, H. Iida, Y. Iki, and K.

Miyagi, “Long-distance FBG sensor system using high-speed

swept-wavelength light source,” in Proc. 18th International

Conference on Optical Fiber Sensors (Cancun Mexico, October),

ThE24 (2006).

T UY T =%/ No.87 Mar. 2012

67

9) T. Saitoh, "Optical spectrum analyzer and wavelength swept
light source utilizing MEMS scanning mirrors," 7th Chitose In-
ternational Forum on Photonics Science & Technology, 2006.

10) T. Saitoh, K. Nakamura, Y. Takahashi, H. Iida, Y. Iki, and K.

=

Miyagi, “Ultra-Long-Distance Fiber Bragg Grating Sensor
System,” IEEE Photonics Technology Letters, Vol. 19, No. 20,
pp. 1616-1618, Oct. 2007.

A, A, AR, A [EE FBG =X 0BRSS, TV T
7 =71/ 84 7, pp.28—33 (2007.3)

T. Saitoh, K. Nakamura, Y. Takahashi, H. Tida, Y. Iki, and K.

11)

12

~

Miyagi, “Ultra-long-distance (230 km) FBG sensor system," in
Proc. 19th International Conference on Optical Fiber Sensors
(Perth Australia, April), 70046C (2008).

FHEST, "HEHM FBG 2o A7 L7, RS HEH 1R
FHUEFEAFZES, IM-08-1-1, 2008.

=

13
14) K. Nakamura, S. Morimoto, and T. Nakayama, “Single-Mode
and Mode-Hop-Free Wavelength Sweep Light Source with
Range of Over 160 nm and High Swept Frequency,” IEEE
Photonics Technology Letters, Vol. 22, No. 19, Oct. 2010.

BEH

MER B
TV TSA A
T RS RR BRI

R B —
TV T A A
TR B S B

(L1 i 25 B
TV TRA AR
TR RR BRI

75 R
TV T RAA
YRR R

CRURRT
TV TSR
AR DR S AT

INH

mEfE FBG & v & =% AR4041A/AR4011A DBR%



