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In this study, beam divergence through an optical fiber has been controlled through shaping of the optical fiber tip using a
CO, laser, which make the beam divergence smaller than the conventional diamond wheel cleaving method. Precise length
cleaving of an optical fiber inserted in a ferrule using a femtosecond laser has also been investigated with respect to
changes of the laser pulse energy. A ribbon fiber composed of 12 optical fibers could be cut precisely at different lengths
in a micrometer scale

Manuscript received: August 17, 2016 / Revised: April 20, 2017 / Accepted: May 8, 2017

1. M2 WS 2 O YAl et ve] A4 mg W S| ety
uhiol, RS el ulo] A2 918 Ae L Fely 2
WA Fset molz Tase] lon], aRel YA Yol Wasich PHAS AAsH: 22y P4 F cololre U
W 1018 Fa) A e} zoje] FHE Holof st L olgste] Hekshe WAL wol AMgSt ik of WAL o}
At U olgte] Wollk Holq We A S §ER  ofolRE B olgale] BaY Ero] TS ol el
AR, A Ropl FAGED U £ PURE Ao R wE A2kl S LT 5 SIS Bl 3
dlol4 Wo] Solby] B QA ol We AT & 5 9t of Hol AMgET Glrk. olefat WaR ey HAS Y AR
A glo] elztofol A o El3 Glek. ol e Fa H o Am £4A 48T 4 k. T YHRE AL B
A B ol TR WA JhEstel BHAS B ATE W ol A} 289 ddelat A du W 2oy & 4
o] 2 wo] Aol o3 CPEREOR W 2AE JKsakA Slef o gl] W], BE AdE B B 7120R tlo|az v 2
AWRY RS AASH RAISo] olgHm ekt ole] o] = Fuska ulAat 2o B/RsT B 7ha ek,
o= FHf W] A4S A4 5 b e AESe B doldE olga J1EY AR HE AFECIE €O, dolA
M AAE ofe) oA Tl SRR ASET ek HH B olgsiel YHR £ 9 4w 20 BHG Bue 12 A
f w019 A/]o] wet EREY BUNER BE G 49l W Sh AT 50| ek Aol W gle. w9, PER
th CRRE FHGE olel e BES gwlo] Aok s dlold 7k WALS whe- ulAlska Fush skgol Zhsste] ut
upo] s019] Z7o] An, HAWEL shte] mER AEsh] =AW UAS o], FEAL FUIR 5t Holol Fuls)

uizell o1} A7o] Tzl His) e 22 540 itk SHAl Ag=|aL Qlek.te

Copyright © The Korean Society for Precision Engineering
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



634 / September 2017

Fig. 1 CO;, laser machining system
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Table 1 Specification of CO, laser source

Specification
Laser power 55W
Wavelength 10.6 pm
Power stability 3%
M2 <12
Beam size 1.8+ 0.2 mm
Bema divergence 7.5+ 0.5 mrad
Polarization Linear

normal
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Fig. 3 Optical microscope image and beam profile of optical fiber
cut by CO, laser with different laser scan speed and power
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Fig. 4 Principal radius of curvature. (‘h’ represents the height of the
circle and ‘s’ denotes length of the circle)
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Fig. 5 Simulation results of beam divergence angles with respect to
radius of curvatures
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Table 2 Beam divergence angle of optical fiber with different radius
of curvature

Radius of Angle
curvature

CO;, laser processing

Experimental ~ Simulation
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500 pm

Fig. 6 (a) Microscope, (b) SEM image of ribbon fiber cut by CO,
laser with scan speed = 30 mm/s, P =83 W
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Fig. 7 Femtosecond laser machining system
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Fig. 8 Schematic diagram of femtosecond laser cleaving of optical
fiber

(b)

Fig. 9 Cross sections microscope image of optical fiber cleaved by
femtosecond laser with pulse energy of (a) 9.5, (b)
11.02 W
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Fig. 10 Confocal microscope image of optical fiber cleaved by
femtosecond laser with pulse energy of (a) 9.5 uJ, (b)

11.02 uJ
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Fig. 12 Optical microscope image of cleaved ribbon fiber
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