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Experimental Study on the Polarization Characteristics and Their
Relation with Stress in High Power Laser Diode Array

Shen Li  Pi Haoyang Xin Guofeng Feng Huizhong

Fang Zujie Chen Gaoting Qu Ronghui
(Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences , Shanghai 201800, China)

Abstract The packaging induced stress is the main factor impacting the threshold current, the characteristics of
laser, and the life time of laser diode arrays (LDA). A method is imperative to measure the packaging induced stress
in the LDA. The basic theory of stress affecting the electro-fluorescence degree of polarization (DOP) of LDA is
stated. Electro-fluorescence DOP of high power LDA is measured. Results show that the DOP of LDA change
obviously when the driving current grows. LD arrays in different packaging ways are tested. The DOP of the LDA
under test is sensitive to stress. When pressure is applied to the center of the array, the distribution of DOP along the
array undulates acutely. According to the DOP test of a lot of components, some characteristics within big package-
induced-stress are obtained. The result shows that the distribution of stress induced by different materials and
different packaging ways is distinctive from each other.
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Fig. 1 Schematic description of the energy band structure and the optical field polarization influenced by strain

(a) Without strain; (b) With compressive stress in horizontal direction; (¢) With tensile stress in horizontal direction
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Fig. 4 Degree of polarization distribution of LD arrays with and without pressure

(a) SW packaged LD array; (b) Micro-channel packaged LD array
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