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Structure of optical fibre coupler
with the infrared spectrometer’
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Abstract ;: To obtain excellent performance optical fiber couplers,the structural difference of SiO, in
couplers under different manufacturing technique was investigated with 740 FT -IR micro infrared
spectrometer. The infrared absorption spectra of SiO, in couplers fabricated at different drawing velocities
was measured. Two characteristic peaks in 650 ~2000 cm ™ are observed.One characteristic peak is at
about 943 cm™, which attributes to Si-O-Si bond asymmetric stretching vibration, the other is at about
773 cm™!, which attributes to Si-O-Si bond symmetric stretching vibration. From the infrared spectrum,it
is found that the characteristic peaks changes while the manufacturing technique is different. And the
changing amount is méasured.It is concluded that the asymmetric vibration of Si-O-Si is stronger in the
glass of fiber coupler,and the wavenumber shift is the most important to the performance of the optical

fiber couplers.
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Tab.1 Technology and performance of the samples

Set Practic Stretch Drawing
coupling coupling  elongation speed/ ’.I’otal Insertion
catio o Jpm pme time/s loss/dB
4 50.98 13500 50 245 045
44 50.11 13800 75 169 0.44
44 50.12 13700 100 135 0.42
44 50.5 13100 125 105 0.20
4 51.17 14500 150 99 0.11
44 51.53 14400 175 87 0.23
. “ 52.52 15500 200 83 048
4 52.2 14900 225 73 0.50
44 53.1 14600 250 67 0.73
4 53.2 14800 275 63 0.78
44 53.13 14900 300 60 0.98
44 52.21 14200 325 55 1.72
44 52.7 14400 350 53 1.32
44 53.82 14600 375 51 1.63
44 51.74 14300 400 49 1.71
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Fig.3 Drawing speed and insertion loss
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Tab.2 Technology and performance
of the IR samples

Sample Drawing Optical performance
number speed/wm s™  Insertion loss/dB  Coupling ratio
1 50 0.14 50.4
2 150 0.01 51.76
3 400 1.79 52.77
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Fig.4 IR spectrum of coupler of sample 3
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Fig.5 IR spectra of couplers at different drawing velocities

L LR ASE T

(3) B BB BRI, 6 4F 4 58 00 PO A 15 4 1R
Mokt R, 7 150 /s BY , B A2 BOA, % U0 B
BB B AR A B O B A

BEXW:

[1] SONG Jin-sheng.Technical evolvement and developing current of
optical passive device in our country[J).International Broadband
Network (RE&F REXEERGHRNERERMEZREAE HF
A P45 ),2002,9(11):16-18.

[2] YANG Wei.Technical development current of optical passive de-
vice[J].Broadband World Forum(#% ff e A X EHHHER X B
A% R R), 2003, (3):38-40.

[3] AO Hui-jun.Market analysis of fiber coupler in global[J].Optical

P R R IR I I I P

Fiber Communication(H{ M E . £ R A BARTHEBF. LS
#15),2001,23(2):41-43.

[4] WU Xi-ming. Some key specs of optical fiber couplers[J].Optical
Fiber Communication,2002,24(1): 41-43. \

[51 HONG Li —fené,GE Chun -feng. The full wave optical fiber coup -
ler of the fused taped[J].Acta Physica Sinica, 2003,52(2):390—
394.

[6] WEI Dao-ping,ZHAO Yu cheng.Study on novel 2x2 single -mode
biconical optical fiber couplers [J].Journal of Northern Jiaotong
University,1998, 22(3):56—58.

[7] Diauov E M.The different condition influence in the process Dra-
wing fiber from prefabricate stick [J].Glass Tech,1998,29 (6):
123-129.

[8] Saito K,Ogawa N.Effects of aluminium impurity on the structural
relaxation in silica glass [J].Journal of Non - Crystalline Solids,
2000, 270(1):60-65.

[9] Haken U,Humbach O,Ortner S.Refractive index of silica glass:
influence of fictive temperature[J].Journal of Non -Crystailine Sol -
ids,2000,265(1):9-18.

[10] Kusabiraki K.Infrared and Raman spectra of vitreous silica and
sodium silicates containing titanium([J].Journal of Non-Crystalline
Solids,1987,95(4):411-418.

[11] Agarwal A,Tomozawa M.Surface and bulk structural relaxation
kinetics of silica glass[J].J Non -Crystalline Solids,1997,209(3):
264-272.

[12] Wong Y W,Choy L K.The Manufacturing of an optical fiber
coupler by the fusion elongation method[J].Journal of Materials
Processing Technology,1999,63 (1):325-331.

[13] Agarwal A,Tomozawa M. Correlation of silica glass properties
with the infrared spectra[J].Journal of Non -Crystalline Solids,
1997,209(1):166-174.



