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(Sensitivity Characteristics of Side-Polished Fiber Optic UV Sensor
with Optical Intensity Variation)
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Abstract

A novel UV sensor was manufactured and characterized using evanescent field coupling between photochromic dye
dispersed polymer waveguide and side polished fiber. The spiroxazine (photochromic dye) dispersed polymer was used as
planar waveguides. The resonant wavelength was shifted owing to refractive index variation of planar waveguide on
exposed UV because of its photo-functional properties. The sensitivities are 1.21 @/uW and 2.75 M/ when UV intensities
increased after exposure times were fixed at 3 seconds and 5 seconds, respectively. Output optical power according to UV
intensity increases and saturation time decreases as the intensity of UV radiations increases.

.M 8 Anzl gAgA, ggds, agn 74ass o
grof! = gopgl 7 Bop @ AgdS-gol #EAA
BAGE AME AR E H6] Asta e e o] AFHL gk 2y AIHe F8AH Falde
ok 9A7 =4 2o FHo| glo] olo] W ARy} &  mFtd, AT FAHe glojHe] Admet P
wal A=z Qo BetaxE pdstE Wy 0 2R aa weE $E54 R 4AY ZANS 52
BAFE o] &3l WYe ¥ AYEd, =2 71AHA JHA T, e Ao g golatAl AAsta FAlH R
ol N, dAE 243 2& FHS AT glol F B FFH PSS o &3 AYgAH MM #F dAve
EA7%E W ool 71xast @ $47sHEore) A% wg mulE dAeon
o sl olgdm Aol AoH ZAE iyl 2 A B oo Ba4s YUEsE Aolo g A%
o g& &9 F Fx9 ¥gE o] &3 UVAA &g
‘(l;éfﬂj e S« @It Fah A2 BE £ S8 Aol
epartment © ectronic Engineering, Kyungpoo o . . .
National University) b ¥ M A9 Ae ol 4ES Eol
T A3, A5dgn A FEG 7] Ygte) FuAd fr)AEst £ 2EAE H4
(Department of Sensor Engineering, Kyungpook siez Agstan aene B ANE R ¥ 3}
National University) - . ) ‘_ o =
" A9 ARdetn AR BEe g HuEsze] R3A gFd gFshe FARE A
(School of Electronic and Electrical Engineering, A Aate) o]BEL &85, 71E M MAQl Hol
Kyungpook National University) 23} 7+%]7)(gas-photoionization detectors), Jtio| 2=

Heydak 2002894229, L= Y 2004954204



ﬂ
Bt

54

N

ahultl,

U FAAE A 2 FA ©4Ey 74X 7] (photoele
~ctric emission detectors)®} CCD$} #2 ¥ 744
7)(solid state detectors) 5 F7IAER WEAXE
He o AojA A AaAE G4, ey aAAs #te
Aol ot A FAHo] Hyd Wyl ofvgl OIE

A Fol FulY F7F LT Q) B ulgo] =
ol 9. £ F WY ALE o8 A=us)

F7IAE S AME Jlov A AAAR o]f-Ha 9l

B A7 AZE ANE g 13 gk

2]

2o) Fhrjel drhe WARE F4G 90| GFRES
ARE HY Estzgel FH4UR F % AR Abold

224 AgH(evanescent field coupling)o] d% =o] 3
AA o] WA

olgjdt FA-HHTHE AUl W AV
TF2E 7H47] o AFR=o| 2ol 7|z T2
g8 Aud & gk P 2FAA FEAFEL FAH
9] RES HUuEnze EuRE Atold A4AY =
AL U5 o LAY IF GURE HGY
FoFH FU=FY ZHE Aol wg FoERE F
FEEHEEY Wshe A%
Eﬁ}i—‘ﬂ e B9 A
Aozt 7hs g
?‘»HE%" Z4E g aA
A BT gl 94
7 HAEHE

=
o

Aol B
mleFgunt. A Bw
01%@34 EEHE%«]

o @

=2

R

10 X
o
m;

ol BN

5

ox
oA o

2 i

o oo X Koo
(8 g Ko

i Jim

i)

b

rir

2

b
[
i)
)
ox
o
2

[ dBe ol
Prl—"

Ir o
it

k
in
N
i

AjE %074 = oF
Eu‘}i.J miAA Be] fFaEdES

N

N
X
o
o
]
0
N

178 XHUMe FZx Hao OE

(464)

nssy

Upper cladding layer (air) 0

Multimode planar waveguide
{UV sensing film) l

S.M fiber

Polished fiber block

R

g, : Gap between planar
waveguide and fiber core

LM R-HHe oz Ao 2=
Structure of the fiber-to~planar waveguide
coupler.

& gga 2’

—27;;‘10(n2 (1

2— w2 )= mr+ g+ ¢,

e
A,

A71A me B=9 AFE Uele
34 4= FUERE FlE: T

29 3o} FAE 1L x, = mAA AAR
& 2EEY O ¢ FUERRY FoFH
B2 AANA B e B2 YA g
7} o] Fojzih

Ae %o

[¢]

k%)

nye HYHE

Hcoe

i o

(o= )"

(2 =)

~~
(\]
~—

¢i=1lor 2)=tan " '¢

-
L

=
o5
e
ofd
2

o =

i,
&
o

jom]

Y
ol
2

)k—] [s3e) _4 Z.EHE
EJ’&A o}t‘a

=

%9 =4

=3 g8 B

of o ol
o 03'1\
rg
bt
o

Ho
1o

F2AE( ne,)ﬂr %“3453}&4
glof gt} HHUERRY Hui BR=r
FFHES 7] Wi FAEFY FERSEES MY
ZASA H AWl n,=n,S UYsE FHED
2 ma REdA FFeE 3H(4,)S otdist ol
T+ A

n

— 2 doﬂ'(n%‘ nif)l/z

mr+ ¢, + ¢, )

-

m

ﬁ:ﬂ--l \

i

&

HERR Adrle HUERRY 4



20044 68 MXSE

2.5

TmW

Absorbance

e,

X x L L
550 600 650 700

Wavelength (nm)

2
500

400

750

a8 2 XelM FAZCO| ohE KM x| E4
AHEY

Fig. = 2. Absorption spectrum of UV sensing film by
UV exposure power.

9 elf®

A state

B state

8 3. Spiroxazine & EXE=
Fig. 3. Molecular structure of spiroxazine.
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Fig. 4. Experimental Apparatus of UV sensor.
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