EAND RS S N 3

J. Infrared Millim. Waves

5529 B4 4 0]
2010 4£8 A

Vol. 29, No.4
August,2010

X EHS:1001 -9014(2010)04 - 0278 - 05

% R BRI O = S AT m R F i

wOH, BLRT, BUR, ARD

(ZHRP FERFA S TR, LiE 200433)

BERET -—HUHELENFEEZERAREE RN T 5, BN T A R—2 BRSO TS T
WU A RRNERE MR e fmEmeEEEs NELITHE, RIESNRAEEETEENFUE
BE. B LM AR H A, R T T LSS R AR, FE T AP R KRR
M Ag/Si0,/Agl/Si0, = R AN U 454 = L 4

X B8 WAL L ENFUE SRR R

HESES TN216  CERARIRED:A

TRANSMISSION CHARACTERISTICS OF INFRARED
HOLLOW FIBERS WITH MULTILAYERED DIELECTRIC
INNER-COATINGS

LIN Xiao, SHI Yi-Wei®, SUI Ke-Rong, ZHU Xiao-Song
(School of Information Science and Engineering, Fudan University,Shanghai 200433, China)

Abstract: A theoretical method for calculating the loss spectrum of the hollow fiber inner-coated with multi-dielectric-layer
and silver layer was proposed. The transmission loss characteristics of infrared hollow fibers were analyzed theoretically.
The film thickness for each dielectric layer was estimated according to the measured loss spectra by introducing the film
thickness, material dispersion, and surface roughness into the theoretical calculation. The fabrication parameters of liquid-
phase coating and iodization process for SiO, and Agl film were adjusted by comparing the measured and the calculated loss

spectra. A hollow fiber with Ag/Si0,/ Agl/Si0, structure was fabricated and low-loss property was demonstrated in the mid-

infrared wavelength region.
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Fig. 1 Structure model of multi-dielectric layer hollow fiber
(2n +1 layers)
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Fig.2 Reflection model of dielectric-coated metal hollow fiber
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Fig.3 Calculated loss spectra of the hollow fiber with single
and 15 dielectric films
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Fig.4 Transmission loss versus the number of dielectric layers
at the wavelength of 2. 94 pm
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Fig.5 Theoretical loss spectra of Ag/Si0,/Agl/SiO, hollow fiber
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