
W ELCOME to the IEEE JOURNAL OF SELECTED TOPICS

IN QUANTUM ELECTRONICS (JSTQE) Issue on Biopho-
tonics. Biophotonics is a truly exciting multidisciplinary field
as it combines state-of-the-art photonics technologies in quan-
tum electronics, lasers, fiber optics, and electro-optics to the
study of life sciences and medicine. Since the invention of the
microscope, light has played a crucial role in the discovery of
phenomena in all forms of life, from single-celled organisms
to humans. The modern field of biophotonics represents a truly
broad spectrum of research spanning from basic science studies
in botany and zoology, to biomedicine and clinical technolo-
gies. Yet, all of these research themes have in common the
use of photons on living cells and organisms, which leads to
insights being shared and used to inspire new directions across
the spectrum of applications. In the biomedical domain, biopho-
tonics approaches often initiate at the “bench,” where promising
technologies eventually lead to clinically relevant “bedside” di-
agnostics and therapeutics. Because of the low cost associated
with biomedical technologies, and increasing use of integrated
photonics in mobile technologies, this field is rapidly trans-
forming our approach to health care by providing increasingly
rapid, accurate, point-of-care, and cost-efficient diagnostics and
surgical guidance techniques.

The purpose of this issue of JSTQE is to highlight the re-
cent progress and trends in the development of leading-edge
photonic technologies that address current challenges in biol-
ogy and medicine. This issue presents a wide variety of novel
and emerging optically based technologies that push the current
capabilities of sensing, metrology, and imaging in biological
environments.

This issue contains 46 papers, including 13 invited papers
authored by well-regarded research groups, both established
and emerging, from all over the world. The invited papers in-
clude extended reviews on biophotonic technology development
and applications in the areas of photoacoustic imaging, diffuse
optical spectroscopy, optical coherence tomography and elas-
tography, computed optical imaging, novel imaging strategies
using ultrafast spectroscopy, laser speckle imaging, mechanisms
of low-light therapy, microscopy in low-resource settings, and
spectroscopy for forensic applications. The contributed papers
cover a broad variety of existing and new biophotonic topics in-
cluding optical tweezers, photodiode technology development,
functional and intraoperative capabilities using diffuse optical
spectroscopy, selective disinfection of cell cultures, and moni-
toring of radiation and drug therapies, to name a few. Of particu-
lar note is a significant increase in the number of publications in
photoacoustics and optical elastography this year, fields which
are of rapidly growing interest in the biomedical imaging tech-
nology community.
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We hope you will find this JSTQE Issue on Biophotonics
to be an interesting and thought-provoking reference that will
inspire and impact future advances in biophotonics.
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