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Impact of Space Radiation to Semiconductor Laser

Chang Guolong Zhou Yanping Zhou Jianqiang Ma Jing Wang Lili Du Wenhe
(School of Astronautics, Harbin Institute of Technology . Harbin , Heilongjiang 150001, China)

Abstract The electron irradiation is the main part of space radiation and also the main means that we simulate space
radiative environment . To study the feasibility of semiconductor lasers used in radiative environment of space, this
paper studies the total dose effects through electron accelerator simulating the radiative environment of space. The
result shows that as the radiation dose increases, the threshold current decreases as the dose increases and the slop
efficiency increases gradually before 10° rad . During the annealing process. threshold current fluctuates in the first
two weeks but the overall trend is increases and after that it tends to be stable. To the semiconductor lasers which
are radiated in the relatively low dose, the radiative effects on the threshold current and slop efficiency can be
eliminated through the method of current compensation.
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Fig. 1 Testing diagram of P-I characteristics
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Fig. 2 Bar chart of the threshold changing. (a) LD 1's threshold current as total dose; (b) LD 1's annealing process;

(¢) LD 2's threshold current as total dose; (d) LD 2's annealing process
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