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1 Abstract

In the fabrication of many nanotechnological devices
and structures, photonics is practical and important.
To characterize and measure nanostructures’ proper-
ties, photonic techniques are essential. Several signific-
ant applications of photonics and nanotechnology com-
bined together, such as diode lasers, optical couplers,
light emitting diodes (LEDs), solar cells, photodetect-
ors, neuromorphic, metamaterials, metasurfaces, and
biochemical technologies. Since lasers are employed
both to manufacture nanostructures and to determine
their attributes, they play an indispensable role in nan-
otechnology.! There are several types of lasers used in
nanotechnology due to their wide range of applications.
Hence, in this presentation, we first introduce semicon-
ductor lasers as a substantial device and we clarify their
properties and performance.? Next, we elaborate on
quantum definitions as well as the background to the
quantum structures.® Subsequently, we discuss various
kinds of semiconductor lasers like quantum dot (QD)
lasers, quantum cascade (QC) lasers, vertical cavity
surface emitting lasers (VCSEL), and optical injection-
locked (OIL) lasers. Finally, we examine the recent
developments of OIL Lasers to improve frequency re-
sponse and as a result, enhance the output power, sta-
bilization conditions, along with noise elimination.*?

2 Images

Figure 1: A nanoparticle in the field of a femtosecond
laser pulse with tailored waveform and polarization.

Figure 2: Sustainable fusion reactions ignited by short
laser pulses, generated by factory-sized systems.
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