Journal of the Korean Ceramic Society
Vol. 39.No. 12, pp. 1158~1163, 2002.

UV EBE& Ge2} B7t H7IE dEl7t 72l Y7 N % §Y B}

= - OENY - 3 B - NESSr - Bl
FFEAe7ed JrEATE
* 3L HF I Bt Al ARl F 8t
et el A2k FEkt
(20021 109 144 4 20029 119 27¢ =9

-

Fabrication and Characterization of Ge/B-doped Optical Fiber
for UV Poling Applications

Bok Hyeon Kim, Tae-Jun Ahn, Jong Heo*, Dong Wook Shin** and Won-Taek Han'
Department of Information and Communications, Kwangju Institute of Science and Technology, Gwangju 500-712, Korea
*Department of Materials Science and Engineering, Pohang University of Science and Technology, Pohang 790-784, Korea

**Department of Ceramic Engineering, Hanyang University, Seoul 133-791, Korea
(Received October 14, 2002; Accepted November 27, 2002)
%= =

22} B4 Y BEAS FE5H7] T UV 2348 Geol B7F H7be #3974 43S A 540 248 nm KrF A A
ZAb) osted FAaxE flo]l BFEY] ARE FAF F ATk 116 mlem’e] H2 oUA 9} 10Hze] ZAF W
7F FNE BER) BolAE 2AME BF 4dB9) £ band rejection 548 48 4 Ak AR J**é%
AR S ol Rdte 238l on, 867 klem’e] fluence® KrF %“*M oA & ZAIE 74
SAE WstE AU 5 UV EF Ao FAF Fojol 2GS 44 A7E & U= HA ¥
o FAFE AJE279] HHIE Bt A2EHY.

O )

ABSTRACT

An Ge/B-doped optical fiber with high photosensitivity was fabricated to induce large second-order optical nonlinearity by UV
poling. It was found that long period fiber gratings were inscribed on the fiber by the 248 nm KrF excimer laser irradiation with pulse
energy of 116 ml/em” and pulse frequency of 10 Hz without hydrogen loading treatment The photosensitivity was measured by use
of the long period fiber grating pair method and the refractive index change of 3.3X 107 was found to be induced in the core of the
optical fiber by the KrF excimer laser irradiation of 8.67 kJ/cm®. An H- -shaped optical fiber was also fabricated for the UV poling
through optimization of the fiber drawing condition.
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Fig. 1. Schematic of (a) a fiber with a long period fiber grating
pair for the measurement of UV induced refractive
change and (b) interference fringe shift in a transmi-
ssion spectrum before and after UV irradiation.

=g Y490 ol FeaL Urix drE A% Tojnsg
Yyain Bole wet olgakl Bk AWA 3771 4
Aoy 2HPeR AEPHo) olFad FUTE T
A 477 AR FANEA T Hoj2 AEYHo) 2
oz A% olEsY FABS thbA Wk FuA Y
Z7] AAE BHe F TololA th T ¥ FAUsE

ZAF7] Az AtolE ]%6‘}“ B AME OE PR
F 7HA Hol A 44 Ayt B s =2 et
A AR B AHERY Aol 7Hd 7 H(interference
fringe)”} W=l T} o3 MY FHE BF7) A2
Atololl A ABSE o] B F Y BE Aol F
AE 2ol WIIF A A9, F Fo] HEC] HE A
S ol5S s Huk AF7] AP Alele] B4Rl UV
g A ASolE FdH oo FHEC] S H
o] MR Fug £og o3l Hed olE Fig.
1ol =270 2 Jelfdch #o|A] ZAe W& H
Ty 9] ol FFHANE SH st B4R FRAAEA UV
ZAM] 93 FHE Wl S T 4E ol&ste] Al

< 14
A% & gt

A’P
noL S

An~ AL (1)

AWeIA 4, n, oL R S 247 AF7) AR 2R

e ERLE R

REI TR
7, HAFlA o] Zojo] YEHE IEE Vel

=

field confinement factor, #lo) A7} A g R0l Zlo] W

2P 5 Abole] 7442 Zhzt YR g RE 3
499 filed confinement factore F4F¢ FHE X
ZRE g S ol 438t ALtE:'?

n= gj[]_ JAVJ1-b) } @
VA 1 (VJT=b)_(VJ1-b)

2)0lA b2t Ve 242 F4F9] normalized effective
index$} normalized frequency® YERH FAdf¢ =24
E 2y 2R AN F dvd. 283 S Bessel 3 E
[Sa2ui=

WA ZAz2FE7]7F 200 ume] 3L AR )7} 2cm?_l AE
vkAH (amplitude mask)S FAH- ol AX|gH 3 248 nm
o] KiF AIH dolAE oj&ste 7t AR Abole]
A7 10em7t HEE A7 AARE BadFel 9
AANRAT g AR SRS o] 2em Fi9 7EL
& 248 nm L KiF DA W Ho|A & ZAFSHA ZA}
2o WE HAFEHY olFS AR, A(1)E &
3l Alzd FHF4 %ZqE-J sl & A s
A stk

=
b

2.3. HX} g&to] ¥R M=

ZHE B4R Az dAX 7HE o
® F9 st B4 5’—0101] £93
| 93 AZ(electrode)yS 2
Ao dH g e FHFES
7t

NES
= o 9 e e
AN r*
2
L
e
i

el 49 B4
Abgate] Belo] DA 4ol
AFGETY g ol @
gAY #4RE AYs
Sy pm 27\ OIS FYol & FURe) A
23 Nzt sdE 7lec] Ee
A

g A3 4y

o
i)
o
)
e

)
£
S
mi
OE_W_,

td
o =

po B odoorr @ 22

e
e d

2 AR e] FHR
3‘_74_i Ge?t B7F H7Hd %ﬁ% A
MCVD FAel st wHEolnl Fd+ PJHPJ i
Hg tololB= HWIE ot ATk HAF BY
\:!]—-E—jl_ o] A= 71-_0_ Roke OX’I@}_

il
Ju
o



V EZE Gedt BF 7R At Al R Az 2 54 9ot 1161

2YHUA FAR U278 o188 FHAE AB3
A Q% L U AF &wo| BE AR U @
A% @ A8 B 7k wee) B B U

3

of Ff 2AL HA Bl Mol LojubA YE
9 A% 248 Y34

S &z A 1

3.1. Ge2} B7} 3718l M7 2o &Y

FHH Tl Geol FFo] F/1A5E JuPL Z
Vet Gett ©Eo R ojd] oz HAE AF B
e game gial gERCs FAEE T,_-z-]];é-llo s

]
gt mEbd, FEFe] Ge ol st dARE A4
27 oL E FAf Foljo FHE FUHE =] A3t
o B4 Zolol BE Gest I Hrtste] FdH &

Azttt =g BY Hrke AR 394 E
2hg 7L Ak W, BE A
o2 Fo ] A7 ALoe Foly 2-HBo] A

do] Wsl) ol Sejn st 45
jsisich, e A9 Do) 24
ol7te FAF 2AE Az
1744

1..‘

o rlr & ox 2
)
i
<
rlr

o

re AL U}—t—opﬂ/q 53
S8k 5’—017—4 TS A% d87129 HF
SiCl, 100 SCCM, GeCl, 300SCCM % BCl; 30 SCCM
ox At HAstE 7] 2HLE Axd FHH B
Aol AEHEFe 2HE -E—E“ He-Ne #o|H & AL&3}
= BT 2A 28E 3%971(York Technology, P-101)&
ol &ty FAsIHom, Xﬂlﬂ FAF BRG] Fele &
el FHE Aol e 000352 FYRE A 24
= UEEA.

o
>,
|

i,

:i

N mEZ m\o

3.2. Ge2} B7t H7tE ZA Rl oIzt &3

Fig. 290 SiCl, 100 SCCM, GeCl, 300 SCCM ¥ BCl,
30SCCMe] 957FE §F0 2 vhe FAF o Zo
2emolA AAE717F 200um?] A7) AAE A o
KiF dx|e #lo]Ae] A7 w} 43 Fip A3
Edg L}EM‘RM B ol A #lolAe] H2 oy
A ok e miem 0P B2 2AF WIEE 10 Hzol 9

o 357) ARt A7 F719] F7|2RE ASEE 147 um
S 2l #EFH dolge & 4 Ak ol BF

r B

T GG QolA o] REFE YPAste] WdPst= Yol F
718 #dE WIE WEo3 AF7] ARE i A
gt ¢lste] ZHd RER 7ZHEo] dolU: band
rejection EF WFo|t}!” HojA 2AF AlZko] HejA 5
= band rejection 574°] BH F718t 1 minE<t #Hof
A ZABIAS ©W 147 ume] oA F F3pego] 4
dBold Zlo] 6 mir&st #olAE ZAIAE W 1.51 pm

before irradiation 10 sec

'
N

1
[«

Transmission (dB)
A

/

6 min

o &
e

_ N i N i N 1 . 1 N
1.35 1.40 1.45 1.50 1.556 1.60
Wavelength (um)
Fig. 2. Change in transmission spectrum during formation of a
single long period fiber grating onto the Ge/B-doped
fiber upon the KrF eximer laser irradiation.
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Fig. 3. Interference fringe shift of the Ge/B-doped optical fiber
with a long period fiber grating pair upon KrF excimer
laser irradiation.
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