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            Abstract
Silicon photonics would greatly benefit from efficient, visible on-chip light sources that are electrically driven at room temperature1,2. To fully utilize the benefits of large-scale, low-cost manufacturing foundries, it is highly desirable to grow direct bandgap III-V semiconductor lasers directly on Si3,4,5. Here, we report the demonstration of a blueâ€“violet (413â€…nm) InGaN-based laser diode grown directly on Si that operates under continuous-wave current injection at room temperature, with a threshold current density of 4.7â€…kAâ€…cmâ€“2. The heteroepitaxial growth of GaN on Si is confronted with a large mismatch in both the lattice constant and the coefficient of thermal expansion, often resulting in a high density of defects and even microcrack networks. By inserting an Al-composition step-graded AlN/AlGaN multilayer buffer between the Si and GaN, we have not only successfully eliminated crack formation, but also effectively reduced the dislocation density. The result is the realization of a blueâ€“violet InGaN-based laser on Si.
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                    Figure 1: Schematic architecture of InGaN-based LD directly grown on Si.[image: ]


Figure 2: Cross-sectional TEM images of an InGaN-based LD directly grown on Si.[image: ]


Figure 3: Microstructure, crystalline quality, defect analysis, and surface morphology.[image: ]


Figure 4: Characteristics of an InGaN-based LD grown on Si.[image: ]
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