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Development of Smart Photonic Crystal Laser

Menaka DE ZOYSA*

In this study, we develop a smart photonic crystal laser that dynamically controls the lasing state (the
spatial intensity and phase distribution of light) on demand. To control the lasing state, we introduce a
multiple electrode array to the back side of photonic crystal laser to manipulate the distribution of current
injection. Additionally, by employing machine learning, we establish a correlation between the injected
current distribution and the laser beam pattern, which reflects the lasing state. We successfully achieve
high-precision prediction of the current injection distribution required to realize target beam patterns. These
results pave the way toward a new generation of smart laser sources essential for stabilizing the lasing
mode even under the influence of environmental factors, as well as tailoring the laser beam for advanced
laser processing and additive manufacturing etc.
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