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Abstract: High power diode lasers are widely used for pumping solid-state lasers and fiber lasers, material
processing, laser radars, free-space optical communication, security and defense. However, conventional di-
ode lasers suffer from large far-field divergence angles, poor beam quality and low brightness, which re-

stricts their direct applications. Broad-Area diode Lasers (BALs) can achieve high output power and effi-

ke H #A: 2022-06-24; 21T H#A:2022-07-19

BEEUTH: % A &R 5 4 (No. 62025506, No. 62134008, No. 61790584) ; H [E B} 2 b 7 4F 41 57 fi #F 23 (No.
2021217); KA MR % /5 H (No. 21SH6)
Supported by National Natural Science Foundation of China (No. 62025506, No. 62134008, No. 61790584);
Youth Innovation Promotion Association, CAS (No. 2021217); Changchun City Science and Technology De-
velopment Plan (No. 21SH6)


http://dx.doi.org/10.37188/CO.2022-0143
http://dx.doi.org/10.37188/CO.2022-0143

896 HhEYEE (R0 H15 5

ciency. However, their lateral mode is usually influenced by many physical mechanisms, leading to a large
number of guided lateral modes at high-power operation. It results in a rapid increase of the far-field width
and strongly deteriorated beam quality, limiting the improvement of diode lasers’ brightness. Therefore, the
lateral modes should be carefully controlled. In this paper, the factors influencing the diode lasers’ lateral
modes are reviewed, and the lateral mode characteristics, optical field distribution and their relations with the
device construction are analyzed. Then, the current lateral mode control technologies are described in detail.
The beam quality and brightness of the output beam can be enhanced via the suppression of high-order later-
al modes and the far-field blooming effect. As a result of advanced lateral mode control, novel high-bright-

ness diode lasers can be developed at the chip level, which is beneficial for developing new diode lasers ap-

plications and reducing their system cost.

Key words: diode laser; lateral mode; beam quality; high brightness; low divergence angle
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Fig. 1 Influence mechanisms of diode laser lateral modes
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