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The integration of lasers has long been a significant

challenge, impeding advancements in silicon photonic
integrated circuits (PICs). Although the majority of
applications necessitate lasers, most silicon PICs still need
external off-chip lasers, as on-chip lasers have yet to
match the performance of discrete counterparts. Addi-
tionally, stable laser operation requires adequate isolation
from downstream reflections, which can negatively
influence the performance; thus, isolators are typically
introduced between a laser and a silicon PIC. Now, a
group of researchers from the University of California,
Santa Barbara, along with collaborators from other insti-
tutions, have developed a novel approach to address this

issue: three-dimensional (3D) photonic integration. This
technique enables the integration of high-performance
lasers and ultra-low-loss waveguides on a silicon PIC,
yielding Hertz-linewidth lasers with high resistance to
downstream reflections. These lasers have the great
potential to advance silicon PICs in numerous applica-
tions, particularly those with stringent noise require-
ments. Furthermore, the 3D structure integrating active
and passive components on silicon may unlock the full
potential of photonic integration, paving the way for
highly robust photonic chips with comprehensive func-
tionality and integrity.
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