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Effect of Electron Radiation in 1.3 pm InGaAsP Semicouductor Laser
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Department of Physics “ Radiation Physics & Technology” Key Laboratory
Sichuan University Chengdu 610064

Abstract 1.3 pm InGaAsP laser diodes are widely used in optical fiber transference system. In order to expand the application in
other fields the effect of electron radiation of 1.3 pm InGaAsP laser diodes is studied. The results show that for the energy of
electron ranges from 0.4 MeV to 1.8 MeV  the fluence of 1 x 105 em~2 is a critical point beyond which the laser diodes are
damaged. The Y,05-ZrO, coatings are valuable to the laser diodes for radiation protection.
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Fig.1 Schematic diagram of 1.3 pm InGaAsP laser diodes
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Fig.2 Linearity of laser diodes with coating
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6 1.3 pm InGaAsP
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Table 1 Results for unirradiated and irradiated laser diodes
N . MV T o2 Output power with Iy, /mW Output power with / =50 mA/mW
o nergy e tencesem Unirradiated Irradiated Unirradiated Irradiated
0.4 1x 107 0.027 0.025 2.65 1.37
2# 0.4 1x108 0.027 0.022 2.65 1.4
0.4 1 x 10" 0.027 0.025 2.65 1.32
34 1.8 1x 108 0.1 0.09 2.62 1.95
1.8 1 x 10" 0.1 0.062 2.62 1.87
19* 1.8 1 x 104 0.063 0.063 2.52 2.17
20%* 1.8 1 x 10 0.062 0.075 2.3 2.15
7% 1.8 1 x10' 0.075 0.017 3.0 0.057
17* 1.8 2x 10" 0.056 0.0057 2.92 0.0015
1n* No coating | With coating No coating  With coating
1.8 14 0.05 2.87
With coating 1> 10 0.08 0.075 3.12 3.17
#
. 0 . 1.8 1 x 105 0.05 0.075 0.037 2.30 3.00 3.02
With coating
13* 16
. ) 1.8 1x10 0.05 0.057 0.025 2.5 2.5 0.075
With coating
15* 16
) . 1.8 2x 10 0.05 0.09 0.01 2.25 3.62 0.021
With coating
4 1 1x 10" cm™?
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Fig.3 Comparison of radiation effect of laser diodes with and without Y,053-ZrO; film
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