Abstract:

The Quantum well laser structure has become the leading candidate for
applications in optoelectronics and diode pumping because of its potential for high speed
low threshold and less pronounced temperature sensitivity of the laser threshold current.

In this work, a mathematical model was built to analyze the structure, performance
of quantum well (QW) lasers, which can be hired in pumping solid-state disc used in solid-
state lasers having the highest optical efficiency, peak output power, and ultra high beam
optical quality. The application of such treatment is industrial which requires high-quality
beams.

In this study, a theoretical structure for bulk and Quantum well laser of type
GaAs/AlGaAs has been reported. For these structures a typical feature of the double
heterostructure had been chosen in terms of Al mole fraction.

Results show that for bulk diode laser the bandwidth of the emitted radiation will
be reduced when operating at a temperature of 200°K instead of 300°K. The differential
gain is increased by a factor of approximately 70% when the temperature is reduced, and
the transparency density at temperatures of 300°K and 200°K arc found to be equals to |

0.03*10%m™ and 0.5%10'%cm™, respectively, which means higher relaxation oscillation

resonance frequency.

With different stripe widths of (20, 40, 60, 80, 100)um and two different
reflectivities (0.32, 0.8), the optical cutput power was found to be (78, 65, 58, 47, 39)mW,
and (44, 42, 40.5, 38, 37)mW, respectively at room temperature, while at an operating
temperature of 200 °K the optical output power was found to be (82, 73, 68, 62, 55)mW,
and (45, 44, 43, 41.5, 40)mW, respectively.

At stripe width of 20pm and operating Temperature of 200°K, the lower threshold
current equals to 6.5 mA, 3.6 mA at facet reflectivity of 0.32, and 0.08, respectively, and
the optimum value for the stripe width, active region thickness and the facet reflectivity
were found to be 20 pm, 0.01 um , and 0.8, respectively.

Solution of the Schridinger equation was solved numerically using the‘]inear
shooting method, and the Matlab package had performed all the numerical calculations.

For QW laser results shows that using the QW thickness (50, 75, 150, 200 A") there

s a critical value for increasing the injected carrier density results in an increase in the
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