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Abstract: Infrared hollow fibers were developed for spectroscopic gas sensing. The hollow core fiber has a silver film and a
dielectric film on its inner surface to enhance the reflection rate, and thus to low the transmission loss. The chemical silver
mirror-reaction method and the liquid-phase coating technique were used to form the silver and the dielectric film. Low-loss
properties were achieved from the visible to the mid-infrared wavelength regions by optimizing the dielectric material and the
film thickness. The low-loss hollow core fiber can be used not only as the absorption cell for gas sensing but also as the

transmission medium for infrared light. Primary experimental results show that the hollow fiber is a good alternative for gas

cell for miniaturization in spectroscopic gas sensing.
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Fig. 1 Typical absorption bands of gases from the visible to the
mid-infrared regions
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Fig.2 Structure of the dielectric-coated metallic hollow fiber
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Fig.3 Picture of fabricated infrared hollow fibers with various
inner diameters
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Fig.4 Loss spectra of Ag only and Pl-coated silver (PL/Ag)
hollow fiber in the visible and near infrared regions
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Fig.5 Loss spectra of COP/Ag and Agl/Ag hollow fiber in
Mid-infrared region
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Fig.6 Loss spectra of COP/Ag hollow fiber for laser light in
the wavelength region from 10 to 20um

FHlEAEF AR E.

K 6 HhiE COP/Ag Z5 it YEEF i) COP R 2 K
L.4pm (COP 4T 4T3 K 1. 53) thik FE K K F
10pum B S . oy HBE R K T B S
COPHWIRE, ~RT WM KERTES i1y
HEF.

RO R RN B R SR T RS
T (B XA AR SRR E . X F S0, % B f
J& PR S A, Agl 5k COP i A I & o] RE B S
bk S ARG T A i A AR PO A E B I TR
7 Si0,/Ag 25564 H R Si0, BE L
BENTT LR P SRR IS 0. $RFETE 1 8 ~ 10pm
HIREEIE SR B Si-O0 BEAYTRIL.

3 CO, S &R

e FH AT A B9 AL 8h 22 B A BEAT T R B0
CO, ARk, B 8 MK RS H LI E A,



114 _ ashHZ R ER 28 %

10T T T T
Length=30'm

gk Inner Dia.=0.54 mm
£
Joe]
S L
2 6
g
E
g 4 Si0,-coated
£
<

2 -

lSiOz absorption
0 1 L i | L
2 4 6 8 10 12

AMum

7 T TR M SR A I B Si0,/ Ag = SO ET B
i
Fig. 7 Loss spectra of Si0,/Ag hollow fiber for corrosive gas
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Fig.8 Experimental setup for CO,gas sensing by using infrared
hollow fiber
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Fig.9 Loss spectra of hollow fibers before and after nitrogen
gas flow
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