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Experimental and theoretical study of the bistable

InGaAsP multi-quantum-well lasers
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(1. Laboratory of Laser Engineering and Technology, Fujian Institute of Research on the Structure of Matter,
Chinese Academy of Sciences, Fuzhou 350002, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Influences of the bias states of saturable absorbers on bistable InGaAsP multi-quantum-well
(MQW) common cavity tandem section(CCTS) semiconductor lasers were investigated experimentally and
theoretically. The experiment demonstrated that the bistability characteristic of P—I curves can be more
significant with increasing reversed bias voltage in the saturable absorber (SA), and a negative differential
resistance phenomenon was found in V—I curves. When the voltage was —3 V, the hysteresis width was
broadened to 13.5 mA, with the on-off ratio up to 21:1. The theoretical analysis proves that higher
passive voltage in SA and shorter carrier escape time can result in better bistability. The maximum on-off
ratio as high as 107:1 promises that a common cavity two-section laser can be switching between the

two-steady state.
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Tab.1 Numerical values used for modeling common

cavity two-section laser

Parameter Value
Gain constant g,,/cm’ 2x107"°
Gain constant g,/cm? 80x107"°
Transparency densities N,/cm™ 1.25%10%
Gain suppression factor /cm’ 2x107"
Nonradiative recombination rate T,/ns 1
Parameters y,/y, 0.4/-0.6
Effective recombination coefficient Bg/cm®+s™! 1x107"°
Spontaneous emission factor 3 1x107°
Optical confinement factor I’ 0.15
Internal quantum efficiency 7, 0.1
Free carrier loss ag/cm™ 5
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