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Preparation of chalcogenide glass fibers and their
application to infrared spectroscopy
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Fig. 1 Preform preparation process.
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Fig. 5 Loss spectra of {a) NST, (b} NSG and
(c) NSG prepared from the sulfur
purified under the Se:Cl: gas stream.

Table 1 Physical properties of chalcogenide glass fibers.
fiber NST NSG NSET NSEG-1 NSEG-2 | NTEG-1{ NTEG-2
glass system {core/clad) |AsS/Teflon AsSSe/ AsS|GeAsSe/ Teflon] GeAsSe/GeAsSe GelsSeTe GeAsSd GeSeTe/GeAsSeTe
lass fransitio

£ ron 204/ | 205/204 | 241/— | 307/205 | 241/248 | 253/200 | 216/179

temperature $C}

refractive index 241/ 12.44/2.41) 2,51/~ 2.61/2.56 | 2.55/2.51 {2.90/2.89{2.97/2.90

{at 5 um/106 ym) Gam) | (5pm) (7 pm) (16,6 g} | (10.6 ) 1{30.6 m} (10,6 43

tempemufre fiependeme < 1% 18 - IR - —/— B0 14X 108/~

of refractive index {deg™'}

numerical aperture - G.4 - 0.46 0.41 0.22 0.64

Young's modulus {(kpsi} | 2350/50 2350 - 2760/ — = 2970/ — | 2840/~

Vickers hardness (kpsi}) 185/~ | 180/195 - 276/28% - - 215/ -
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Table 2 Tensile and bending strength {kpsi) of chalcogenide glass
fibers hefore and after treatment at 80°C and 85%RH for

2dhrs,
fibe fiber diameter (um}; before treatment after treatment
iber
core/clad/buffer tensile/bending tensile/bending
NST 2607300/ — 15.9/— 9.6/~
NSG 206/265/403 14.7/80.1 11.6/84.1
NSET 220/240/ — 16.8/— 16,3/~
NSEG-2 260/325/430 14.6/51.4 10.0/40.6
NTEG-1 260/335/430 16.1/50.1 12.6/52.1
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Fig. 8 Lossspectra of NST, figura(A}, and NSG,
figure(B). The foss curve(a) was mea-
sured immdiately after the fiber drawing.
The loss curve{b}-{d) were measured
after the treatment at (b)) 40°C, 85%RH,
(€} 80°C, 85RHY, (d) 80°C, 85%RH for

24hrs.
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Table 3 Maximum input and output powers of CO: and CO lasers under several conditions.

. b diameter | length iloss {(dB/m) condition input power|output power| output power
aser iber
(core, gmi| (em) B5.4/10.64m cooling | AR coat (W) (W) density (cW/em®
NTEG-1 450 160 1.0/2.1 no no 24.8 5.9 3.7
gas PbF, 21.8 8.5
water PhE, 19.4 18,7
CO, {[NTEG-2 450 100 1.9/2.0 no no 16.6 3.1 1.9
water 1o 11.6 3.6 2.
NSEG-1 450 160 0.5/3.5 no no 18.0 2.2 1.4
water no 19.4 3.3 2,
NST 500 160 0.6/— 1o no 111 59 9.3
co NSG 780 160 0.6/~ no no 169 &5 17.8
NSEG-1 o 20 0.5/5.5 no no 13 8.5 2.2
NTEG-2 800 52 1 1.9/2.0 no no 17 5 1.6
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grated circuit delivered through the bun-
dle of (a) 1550 cores, (b) 8400 cores
and (¢) detected by camera directly.
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Abstract

Several chalcogenide glass fibers were pre-
pared for infrared optical application. A new
crucible drawing method was developed for the
drawing of fibers with glass cladding. The
fransmission loss and mechanical strength, i. e,
bending and tensile, of each fiber were Inves-
tigated before and after the heat treatment
under a humid condition. The power delivery of
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CQ; laser (10.6 pm) and CO laser (5.4p) was
tried using the fibers. The antireflection coating
onto fiber ends and cooling of fiber with gas or
water were examined for the improvement of
power transmission efficiency. A fiber cable
having ZnSe lens at the output end was prepar-
ed for medical and other application. The fibers
were also used for the temperature monitoring,
thermal imaging and gas sensing,
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