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Abstract A high performance thermoplastic polymer, polyetherimide (PEI), which is thermally compatible with
some chalcogenide glasses, is introduced as a cladding material to fabricate fiber image bundles. As,S;/PEI image
bundles consisting of 900 fibers are fabricated through a stack and draw approach. The loss of the fibers, the dark
fiber ratio, the resolution and crosstalk of the image bundles are characterized. The As,S:/PEI shows a good
transmitting property in the 2 pm to 6 pm spectral region. The background loss is about 0.5 dB/m, and the peak loss
at 4.0 pm due to S—H impurity absorption is about 3.5 dB/m. The fiber bundle containing 900 fibers with a diameter
of 80 um has a dark fiber ratio of 1%, exhibits a resolution of 7 line/mm and shows crosstalk of 1%. Clear infrared
image of a soldering iron tip is obtained through this fiber bundle. The flexibility of the fiber bundles is achieved
by dissolving the PEI into a solvent dimethylacetamide (DMAC). Flexible high—resolution chalcogenide fiber image

bundles may be fabricated through the stack and draw approach using a thermoplastic polymer which can be
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dissolved into special solvents as an interlayer material similar to the ‘acid—dissolved glass’.
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Fig.1 Schematic of fabrication process for the fiber bundle by a ‘stack and draw’ technique. (a) Drawing of single fibers; (b) stacking

of single fibers and drawing of fiber bundle; (¢) optical image of the cross section of fabricated fiber bundle.
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Fig.2 Schematic diagram of the experimental setup for image delivery using the infrared fiber bundle
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Fig.3 Attenuation of As,Sy/PEI fiber with the diameter of 400 pm and the core diameter of 360 wm
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Fig.4 Images captured by a micro—camera working at 940 nm through a fiber bundle. (a) Captured by a InSh camera;

(b) taken with the camera directly, (c) obtained through a fiber bundle.
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Fig.5 MTF of the fiber bundle obtained by the knife—edge method. The inset image is the evolution of the total
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output intensity during the knife—edge measurement.
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Fig.6 Light intensity distribution on the output face of the fiber bundle in a crosstalk measurement. The length of the fiber bundle is 20 ¢m
TR S8 A B 5 B P ) A T2 R Ol T A /N B 22 EAR OB AR R B G AT SR, 2 IR ST 3 B4 1
& L 2A0H 7 AL 900 HR A 22 11K 0 200 pum K 20 em B IE N IIE B 22, i 1E 7N 1 E 45 40 4 L E AR
WA 7.2 mm I 2290 R G AE R 22 R 1 45 T PELHEIE P 4 8.2 mm (Y B 22 i 5 55 4 5 24 00
B L K20 4 mm BYOGEF A, HORE DG 2 IRR A0 7(a) IR LA R AL 5 29 8AX10° R AR LY 5 pm
MLz O T ARSI R MOEER A B A A i B B, SRS A DMAC I o 292 h5 PETA] S8 2 i, L 27
B 22 [E) AN FERG e TE — R P B DG EF SR B A 1 SR A T(b) TR . PELVA R )5 15 2 1 2 M6 b iy
2 AR TR TR B SR X AT 2 AR
AW FEAT B A B0 8 45 R R W, I 1R PELS S A0 4 3450 D' 28 A 4 T 20 rb (0 T A TR ¥ B ™ 28 AL,
AR g — o P B T R AELF A 5 o EATRY LR GAE T A AR N P Bl T 22 T A
1o T PO ET A, A B 4007 P AR B AL AR Wi o BT AY X A T TR B S AR 2 )
SE AW BRE 0 AP B S T AR S ROC IS, e A WO it T BRI D s B R PETS 070 B3 % 55 1) 00 A 1 ot K%
TAEZ VR, B AW i T DMAC S5 98 F vh o SR FA R) A T 200 4 LABR R B O 27 88 /N T 20 53 5 %
FO B 2R B O N RL R CPELA AL IR YOG LR 3R, i 45 1O ODE AP R B AL R PEL T DMAC 5 A A3 3 A8
(L E5H B 22 W MR AR 3, DL SC B o i 1 AME R I g

P77 (a) & 8.1x10° MR 5 22 1 S 21 A 0T Jm) 30 B8 s (b) BR 25 PELR BRA% A9 R MG 2F R
Fig.7 (a) Local optical image of the cross section of the fiber bundle consisting of 8.1x10’ fibers;

(b) image of obtained flexible fiber bundle by dissolving the PEI
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