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Fabrication and Char acteristics of Ball-Shaped Sealing Caps
for Infrared Hollow Fibers
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To seal the end of hollow fibers for medical uses, a sealing cap for Er:YAG laser light is fabricated by fusing a
glass ball onto the end of a glass capillary. The cap has afocusing effect and the focal point islocated near the
cap surface. Optical properties of the caps with adiameter of 1 mm are evaluated, and the lowest insertion loss
of 0.27 dB and the highest transmitted pul se energy above 750 mJ have been obtained for the cap made of low-

OH silicaglass.
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Fig. 1 Fabrication method of glass ball (a) and glass seal-

ing cap (b).
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Fig. 3 Glasssedling caps. Inner diameters of the capsare 1
mm (a), 0.8 mm (b), and 0.5 mm, respectively.
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Fig. 4 Output beam divergencein air for 1 mme cap.
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Fig. 5 Cross section of meat ablated by Er:YAG laser pluses.
Energy is 200 mJ and scanning speed is 6 mm/min
(). Energy is 400 mJ and scanning speed is 3 mm/
sec (b).
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Table 1 Energy capability for various sealing caps.

Cilass Envirconment En:rg'g,'
material capability
{ml)
Air 125
_Fyrex Water 275
- Air s00
il Water >750
i Air =730
Low-0H silica Water =750
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Fig. 6 Measured temperatures of various sealing caps for
Er:YAG laser input.
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Fig. 7 Bi-convex rod lens.
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Fig. 8 Model of ball-shaped sealing cap.
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