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The Study of Thermal Effect Suppression and Wavelength Dependence of
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In the paper, we have demonstrated an azobenzene-coated fiber Bragg grating (FBG) for monitoring ultraviolet light (UV)
intensity in remote measurement. The elasticity of the coated azobenzene polymer is changed by the UV light, which induces
a center wavelength change corresponding to the change of the FBG’s grating period. The wavelength shift resulting from both
UV light and other light with the wavelength out of the UV range was about 0.18 nm. In order to improve the accuracy of
the measurement, the center wavelength shift caused by radiant heat of the light source was sufficiently removed by using a
thermal filter. The amount of the center wavelength shift was consequently reduced to 0.06 nm, compared to the result without
the thermal filter. Also, the FBGs coated by using azobenzene polymer were produced by two different methods; thermal casting
and UV curing. Considering temperature dependence, UV curing is more suitable than thermal casting in UV sensor application
of the azobenzene-coated FBG. In addition, we have confirmed the wavelength dependence of the optical sensor by means of
four different band pass filters. Thus, we found out that the center wavelength shift per unit intensity is 0.029 [arb. unit] as a
maximum value at 370 nm wavelength region and that the absorption spectrum of the azobenzene polymer was very consistent
with the wavelength dependence of the azobenzene-coated FBG.
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FIG. 1. Schematic representation of mechanical stretching behavior
induced by UV.
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FIG. 2. Azobenzene-coated FBG.

0

Aeom Agatel PuG ;o] A% F18 A HE
How FAuEe Ao ol A77 Hk UV ol

o 5
o2 SRS
2 ~0.1% HE] WL

=]

SJsfjA] ofzHlAl ¥ FBG:= AA=
]

(strain) @] Z717} Ayst=d, ~E Q1T S|
L 7 ohe sAlos mEsE

)\B = 2113[\ (1)
o]714 Apet A= 212 FBGE| 3-9bgat A%} 27]0| 1, n,

£ FBGS| §3 2HEL ekt ofxalal Selvje] o))
A HPBE FBGY HRE A% 1S FAAN. A &
Ik BUAGONE K1 BAS slonz 44 2710

74 %Ek 19 20 4= A7) 111&_
o Tz HoZT Stk

H Aol e 73 33 Ztv) FPo =L 1550 nm
o] P Y (superluminescent light emitting diode,
SLED)S AR, UV FPo 2 270~600 nm tf o] i}
A2 7121 UV # Z(Acticure, EFOS inc.)E AR 3}tk G3f
ot ZE|(thermal filter) 2= 0~550nm &S E3A]7]= Wl
Z a2 ZHE|(FES0550, Thorlabsine.)& AME 3}ich E3F 35
~dEZ BX7] (optical spectrum analyzer, OSA)2} LabVIEW
£ sgslo] AuEY Holge Ssiach

UV o] ofgt ol 38 FBGe] 21 AMERT
Hsige] oFe 17 49} gl Alzto] Azatel ulebA
UV 0| o]t ofzulal 38 FBGO] 22 A#EFo] Zu}

= 08% 31% el 4= qlek EZH UV Fe] A7)
#14 Hapge] olggo] AyHoR Fiel
7% S - e olo} 26 24 olgete of
29 FBGE UV A A8 4 5l
29 FBG| FAuHge] o) ol 27 37H) &



Azo-coated FBG

Uv ON UV OFF

UV illumination

-y

Thermal filter
SMF
SLED it Q Q OSA
o

Isolator

FIG. 3. Schematic diagram of UV sensor based on azobenzene-
coated FBG.
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FIG. 4. Optical transmission spectrum of azobenzene-coated FBG
and peak wavelength shift of azo-coated FBG with respect to time.
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FIG. 5. Peak wavelength shift (in time domain) (a) without and
(b) with thermal filter of azobenzene-coated FBG fabricated by
thermal casting method.
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FIG. 6. Peak wavelength shift(in time-domain) (a) without and
(b) with thermal filterof azobenzene-coated FBG fabricated by
UV curing method.
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FIG. 7. Spectrum of the UV lamp source.

TABLE 1. Wavelength dependant characteristics of azobenzene
coated-FBG
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FIG. 8. UV absorption spectra of azobenzene gel film.
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