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The quantum cascade laser (QCL) is a unipolar quantum
device fully based on a semiconductor technology
platform. Its invention was marked as one of the top
photonic breakthroughs since the establishment of
quantum mechanics theory and brought with it hope and
expectations. Although QCL has undergone surprising
development in physics, technology, and applications in
the past 27 years, there are still some vital issues that
have not found solutions, e.g., room temperature QCL
with direct terahertz gain has yet to be realized; little
progress has been achieved for years on the overall
efficiency of QCL; many technological challenges in the
long-wave infrared range still need to be overcome; the
nature of pulse generation and the limiting factors for
obtaining shorter pulse widths and higher peak power in
QCL need to be further explored; the application of mid-
infrared and terahertz waves is far below our
expectation, etc. This junction is a good time for us to
conclude our past achievements, present our recent
outcomes, and discuss the future prospects of QCLs.
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About the Journal
Message from the Editor-in-Chief
You are invited to contribute research articles or
comprehensive reviews for consideration and
publication in Micromachines (ISSN 2072-666X).
Micromachines is published in the open access format.
Research articles, reviews and other contents are
released on the internet immediately after acceptance.
The scientific community and the general public have
unlimited free access to the content as soon as it is
published. As an open access journal, Micromachines is
supported by the authors or their institutes by payment
of article processing charges (APC) for accepted
papers. We are pleased to welcome you as our authors.
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Rapid Publication:
manuscripts are peer-reviewed and a first decision is
provided to authors approximately 17.2 days after
submission; acceptance to publication is undertaken in 1.9
days (median values for papers published in this journal in
the first half of 2025).
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