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Intelligent use of vertical cavity surface-
emitting lasers for the Internet of Things

Overview
Therefore, in this paper, the performance of a vertical cavity surface emitting laser
(VCSEL) is evaluated using the machine learning (ML) technique, aiming to purify the
optical beam and enable OWN to support high-speed, multi-user data transmission. In
data communication, large data rates combined with excellent energy efficiency and
temperature stability have been achieved based on advanced device design and
modulation formats. For this, the electrical engineer has received the 46th Honda
Prize. While previous studies have focused solely on single-mode operation, this
study introduces. Vertical-cavity surface-emitting lasers (VCSELs) having a small
aperture and operating in a single transverse mode (SM) are known to reach high
relaxation oscillation frequencies of 30-90GHz and, thus, can offer intrinsic
modulation bandwidth beyond 100GHz, once photon damping and electric.
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Multimode vertical-cavity surface-emitting lasers under

Recent research revealed that single-mode vertical-cavity surface-emitting lasers
under spin injection (spin-VCSELs) have the potential to

Jun 16, 2026
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Vertical cavity surface emitting laser array Paired with our digital SPAD SoC is an
array of VCSELs. By using VCSEL technology, we can place our laser emitters into a
dense array. This dense, compact

Jan 24, 2026
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Vertical cavity surface emitting laser array Paired with our digital SPAD SoC is an
array of VCSELs. By using VCSEL technology, we can place our laser emitters into a
dense array. This dense, compact

Feb 04, 2026

Vertical Cavity Surface Emitting Laser technology: A comprehensive

Abstract. Vertical Cavity Surface Emitting Laser (VCSEL) technology has become an
indispensable element in optical communication systems and optoelectronics due to
its many advantages, and the ...

Aug 31, 2025

What Is a VCSEL? Vertical-Cavity Lasers in Data Centers and LiDAR

Introduction to VCSEL Technology Vertical-cavity surface-emitting lasers, or VCSELs,
are a type of semiconductor laser diode with a unique structure that emits light
perpendicular to the
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Numerical investigation of vertical-cavity surface-emitting lasers ...

This paper presents the design and numerical simulation of vertical-cavity surface-
emitting laser (VCSEL) incorporating a high-contrast grating (HCG) by using a three-
dimensional (3-D) finite
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Vertical Cavity Surface Emitting Laser technology: A comprehensive
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This paper provides a comprehensive overview of VCSELs, explaining their basic
principles and two commonly used structures.

Nov 12, 2025

The semiconductor laser that shaped the internet

Kenichi Iga pioneered vertical-cavity surface-emitting lasers, now essential to
smartphones and data transmission. For this, the electrical engineer has received

Jan 02, 2026

(PDF) Vertical-cavity surface-emitting lasers for data

Vertical-cavity surface-emitting lasers (VCSELs) are the ideal optical sources for data
communication and sensing. In data communication, large data

Jul 28, 2025

Vertical cavity surface emitting lasers (VCSELs) and VCSEL arrays for ...

I design, fabricate, and test new experimental VCSEL diodes and novel two-
dimensional (2D) VCSEL diode arrays. I study the physics and performance trade-offs
of VCSEL light emitters aimed at 5G

Dec 29, 2025

Vertical-Cavity Surface-Emitting Lasers with Improved Wide

Vertical-Cavity Surface-Emitting Lasers Lasers (name originating from the acronym
LASER for light amplifi-cation by stimulated emission of radiation) are devices that
produce light with both spatial and

Oct 15, 2025

Novel energy-efficient designs of vertical-cavity surface

High-speed vertical-cavity surface-emitting lasers (VCSELs) at different wavelengths
present the backbone of high-speed optical links showing

Sep 09, 2025

Vertical Cavity Surface Emitting Laser Performance

Therefore, in this paper, the performance of a vertical cavity surface emitting laser
(VCSEL) is evaluated using the machine learning (ML) technique,

May 15, 2026

Passive vertical cavity surface emitting lasers
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We have recently demonstrated a vertical cavity surface emitting laser (VCSEL)
formed by a passive half- wavelength cavity combined with a quantum dot active
region contained within a quarter

Jan 09, 2026

Advances in high-power vertical-cavity surface-emitting

Vertical-cavity surface emitting lasers (VCSELs) have emerged as a highly promising
light source with extensive applications in various fields,

Jan 08, 2026

Vertical-Cavity Surface-Emitting Laser (VCSEL)

The vertical-cavity surface-emitting laser (VCSEL) physics and the progress of
technology covering the spectral band from infrared to ultraviolet is reviewed by
featuring materials and fabrication

Aug 15, 2025

Vertical-Cavity Surface-Emitting Lasers and Their Applications

Vertical-cavity surface-emitting lasers (VCSELs) represent a pivotal class of
semiconductor lasers that emit light perpendicular to the wafer surface, enabling
compact, energy-efficient and high ...

Aug 09, 2025

Vertical-cavity surface-emitting lasers for data communication and

Vertical-cavity surface-emitting lasers (VCSELs) are the ideal optical sources for data
communication and sensing. In data communication, large data rates combined with
excellent energy...

Oct 31, 2025

Vertical-Cavity Surface-Emitting Lasers XXIX | (2025)

Vertical-cavity surface-emitting lasers (VCSELs) operating at 1130 nm with single-
mode characteristics are used in a variety of optical applications. In this study, we the
first present to

Apr 09, 2026

Efficient vertical-cavity surface-emitting lasers for infrared ...

Vertical-cavity surface-emitting lasers (VCSELs) are an attractive candidate for IR
illumination applications as they offer advantageous properties such as efficiency,
intrinsically low

Jan 14, 2026
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Photonics | Special Issue : Vertical-Cavity Surface

Dear Colleagues, Vertical-Cavity Surface-Emitting lasers (VCSELs), first invented by
Prof. Kenichi Iga of Tokyo Institute of Technology in 1977, possess some unique

May 30, 2026

Vertical Cavity Surface Emitting Lasers as Sources for Optical ...

Vertical Cavity Surface Emitting Lasers (VCSELs) having those attractive qualities has
shown results to meet the next generation demands for optical communication
sources.

Sep 14, 2025

Vertical-Cavity Surface-Emitting Lasers XXIX | (2025)

Recent results on highly reliable 940nm multi-junction high power vertical-cavity
surface-emitting lasers (VCSELs) are presented with target applications in depth
sensing and Light Detection

Aug 05, 2025

Improved Design of Vertical Cavity Surface Emitting Laser for 3D ...

Internet of things (IOT) and Vertical Cavity Surface Emitting Laser (VCSEL) future can
be seen together, since VCSEL technology-based 3D sensors are introduced for IoT
applications.

Oct 20, 2025

The Quest for Ultraviolet Vertical-Cavity Surface-Emitting Lasers

We daily rely upon vertical-cavity surface-emitting lasers (VCSELs) for facial
recognition and data communication. These lasers are now experiencing exponential
growth and serves in other

Oct 01, 2025

Vertical-Cavity Surface-Emitting Laser: Its Conception and ...

Mentioning: 121 - The vertical-cavity surface-emitting laser (VCSEL) is becoming a
key device in high-speed optical local-area networks (LANs) and even wide-area
networks (WANs). This device is also

Mar 19, 2026

Researching | Vertical-cavity surface-emitting lasers for data ...

Vertical-cavity surface-emitting lasers (VCSELs) are the ideal optical sources for data
communication and sensing. In data communication, large data rates combined with
excellent energy efficiency and
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