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Mode field patterns for a square resonator with a side length of 2.5 μm
connected with a waveguide. Credit: Science China Press

Totally internal confined whispering-gallery modes can have high Q
factors in wavelength scale optical microresonators, such as
microspheres and two-dimensional microdisk resonators. Square optical
resonators can also support high Q whispering-gallery modes, suitable to
realize unidirectional microlasers.

Microsquare lasers have a larger overlap between the mode field pattern
and injected carriers than microdisk lasers, which can result in better
high-speed modulation behaviors. In addition, microsquare lasers can
have higher slope efficiency and output power than microdisk lasers, due
to the more evenly distributed mode field.
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For a square optical microresonator, the mode field patterns around the
perimeter exhibits the longitudinal and transverse mode field
distributions. So the mode Q factors are greatly influenced by
connecting an output waveguide to the resonator. The fundamental
transverse mode with field pattern in Fig. 1(a) has a very small mode Q
factor due to its strongly coupling to the output waveguide, and the first
order transverse mode in Fig. 1(b) has a high Q factor.

Mode selection in square resonator microlasers is demonstrated by
adjusting the width of the output waveguide coupled to the midpoint of
one side. Through adjusting the width of the output waveguide, the
mode interval of the high-Q modes can reach four times of the
longitudinal mode interval. Therefore, mode hopping can be efficiently
avoided and the lasing wavelength can be tuned continuously by tuning
the injection current. For a 17.8-μm-side-length square microlaser with a
1.4-μm-width output waveguide, mode-hopping-free single-mode
operation is achieved with a continuous tuning range of 9.2 nm.

Furthermore, dual-transverse-mode microsquare lasers with a tunable
wavelength interval are designed and fabricated by using a square-ring
patterned contact window. For the microsquare laser with the side length
of 30 μm, the wavelength interval increases from 0.25 to 0.37 nm with
the intensity ratio less than 2.5 dB as the injection current increases from
89 to 108 mA.
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Square microlaser with a patterned electrode for current injection. Credit:
Science China Press

  More information: Long Heng, Huang YongZhen, Yang YueDe, Zou
LingXiu, Xiao JinLong, and Xiao ZhiXiong, Mode and modulation
characteristics for microsquare lasers with a vertex output waveguide,
Sci China-Phys Mech Astron, 2015, 58(11): 114205.
10.1007/s11433-015-5700-9 link.springer.com/article/10.1007
%2Fs11433-015-5700-9 

Heng Long, Yong-Zhen Huang, Xiu-Wen Ma, Yue-De Yang, Jin-Long
Xiao, Ling-Xiu Zou and Bo-Wen Liu, Dual-transverse-mode
microsquare lasers with tunable wavelength interval, Opt. Lett., 2015,
40(15): 3548-3551

Ming-Ying Tang, Shao-Shuai Sui, Yue-De Yang, Jin-Long Xiao, Yun
Du, and Yong-Zhen Huang, Mode selection in square resonator
microlasers for widely tunable single mode lasing, Opt. Exp., 2015,
23(in press)

Provided by Science China Press

Citation: Mode control for square microresonator lasers suitable for integration (2015, October
15) retrieved 19 April 2024 from https://phys.org/news/2015-10-mode-square-microresonator-
lasers-suitable.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://link.springer.com/article/10.1007
https://phys.org/news/2015-10-mode-square-microresonator-lasers-suitable.html
https://phys.org/news/2015-10-mode-square-microresonator-lasers-suitable.html
http://www.tcpdf.org

