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Influence of Laser Pulse Width on the Performance of Glass Waveguide
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WANG Yingde, YU Yanhao, TIAN Zhennan, CHEN Qidai
(State Key Laboratory of Integrated Optoelectronics, College of Electronic Science and Engineering,
Jilin University, Changchun 130012, China)

Abstract: By changing the laser pulse width, the optical waveguide is directly written in boro-
aluminosilicate glass, and the effects of the pulse width on the section morphology of the optical
waveguide, the size of the mode field and the transmission ratio of the directional coupler are studied. In the
experiment, a single mode/multi-mode critical power laser with a pulse width of 239 fs is used to fabricate
the waveguide. The cross section size of the waveguide changes from 5.4 pm <4.2 pm (239 fs) to 5.1 pm X
2.4 pm (700 fs). The size of the mode field changed from 6.2 pm><6 pm (239 fs) to 5.8 pm X 4.8 pm
(700 fs) and the transmission modes were single mode. The shape of the mode field gradually changed
from round to ellipse. The transmission ratio of the directional coupler changes from 97.8% (239 fs) to
70.2% (700 fs) in the horizontal polarization and from 99.2% (239 fs) to 79.7% (700 fs) in the vertical
polarization. Experiments have found that the laser with a pulse width of more than 600fs is not conducive
to the preparation of waveguides with stable performance.
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(a) 239fs waveguide cross section (b) 300fs waveguide cross section (c) 350fs waveguide cross section
and mode field image and mode field image and mode field image

Sum

400fs — 600fs
(d) 400fs waveguide cross section (e) 500fs waveguide cross section (f) 600fs waveguide cross section
and mode field image and mode field image and mode field image

©
Spum Sum e
— 650fs — 7001fs
(g) 650fs waveguide cross section (h) 700fs waveguide cross section
and mode field image and mode field image

B2 FRE kSO AW E R S E E R E
Fig.2 Cross section images and mode field images of waveguides by lasers with different pulse widths
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Fig.3 Transmission curve of DC prepared by laser with different pulse widths
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