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Overview

A cavity-enhanced photoacoustic module (CEPAM) was designed to match the output
beam from the WGM-diode laser, resulting in an increase in the excitation light
power, which, in turn, significantly enhanced the photoacoustic signal amplitude. By
using a quantum cascade laser (QCL) as the mid-infrared light source, a dual-
feedback Pound-Drever-Hall locking method is. For further reducing the acoustic
cavity volume and exploiting broadband LED as a light source, this paper reports a
low-cost, LED-based photoacoustic gas-sensing system using a hemispherical
acoustic resonant (HAR) cavity with a radius of 15 mm and a volume of 7. The
placement of both the. Photoacoustic dual-comb spectroscopy (DCS), converting
spectral information in the optical frequency domain to the audio frequency domain
via multi-heterodyne beating, enables background-free spectral measurements with
high resolution and broad bandwidth.
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Article Content
Jul 31, 2025
Low-Cost, LED-Based Photoacoustic Spectrophone

Spherical acoustic resonant cavities have been increasingly reported in photoacoustic
spectroscopy due to their small volume and enhanced effective

Jul 29, 2025
Cavity-enhanced photoacoustic detection using acoustic and

A wineglass has been used as an acoustic resonator to enhance the photoacoustic
signal generated by laser excitation of absorbing dyes in solution. The amplitude of
the acoustic signal was

Mar 14, 2026
Cavity-enhanced photoacoustic dual-comb spectroscopy

Here, we develop cavity-enhanced photoacoustic DCS, which overcomes these
limitations by using a high-finesse optical cavity for the power amplification of dual-
frequency combs and a...

Dec 29, 2025
Shaping of the Frequency Response of Photoacoustic Cells with Multi ...

Electric Electric models models of of the the four-cavity four-cavity star-formed star-
formed photoacoustic photoacoustic Helmholtz Helmholtz cells, cells, with with the
the cen-central tral ...

Aug 19, 2025
A cavity-enhanced MEMS-based photoacoustic sensor for ppt-level

In this work, a novel configuration of cavity-enhanced cantilever-enhanced PAS
sensor is reported, exploiting the flexibility of the photoacoustic technique. The
improved acousto-mechanical

Apr 29, 2026
Laser Diode-Based Photoacoustic Imaging

Laser diodes have recently gained attention as compact and affordable excitation
sources for photoacoustic imaging, offering a balance between the high optical power
of traditional lasers and

Feb 02, 2026

Cavity-Enhanced Absorption Spectroscopy and
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This paper describes two different optoelectronic detection techniques: cavity-
enhanced absorption spectroscopy and photoacoustic spectroscopy.

May 26, 2026
A Review on Photoacoustic Spectroscopy Techniques

The rapid growth of industry and the global drive for modernization have led to an
increase in gas emissions, which present significant environmental

Apr 17, 2026
Modelling of open photoacoustic resonators

Photoacoustic spectroscopy employs acoustic resonators for signal amplification.
Resonators are usually closed, however, in some applications, open resonators are
preferred. The

Dec 10, 2025
High sensitivity and stability cavity-enhanced photoacoustic ...

We present a high sensitivity and long-term stability cavity-enhanced photoacoustic
spectroscopy (CE-PAS) system with optical cavity and acoustic frequency dual-locking
scheme for

May 13, 2026
Photoacoustic Spectroscopy Gas Detection Technology Research

Photoacoustic spectroscopy (PAS) can be utilized as an ultrasensitive gas detection
method. The basic principles of gas detection using PAS are discussed in this paper.
First, the basic

Jun 25, 2026
Advancements in photoacoustic detection techniques for ...

Photoacoustic imaging is a promising modality with potentially broad applications. To
achieve high-quality images, an appropriate detection technique suitable for the
specific application

Jan 12, 2026
Highly sensitive photoacoustic acetylene detection based on ...

In this paper, a highly sensitive photoacoustic spectroscopy (PAS) sensor based on
retro-reflection-cavity-enhanced differential photoacoustic cell (D

Mar 21, 2026

High-Sensitivity, High-Resolution Stimulated Raman Photoacoustic ...
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Here, cavity-enhanced stimulated Raman photoacoustic spectroscopy is reported
using continuous-wave mW-level near-infrared lasers, achieving remarkable
sensitivity and resolution.

Jul 05, 2025
High-performance cavity-enhanced photoacoustic sensing

We present our most recent results on trace-gas detection with an intracavity
cantilever-enhanced photoacoustic sensor. A full performance analysis is performed
using a standard cantilever, and

Jan 02, 2026
Mid-infrared swept cavity-enhanced photoacoustic

By placing an off-beam quartz-enhanced photoacoustic spectroscopy module in a
48-mm Fabry-Pérot cavity, we are able to achieve ultra-sensitive gas

Jan 16, 2026
(PDF) Cavity-enhanced photoacoustic sensor based on

A cavity-enhanced photoacoustic module (CEPAM) was designed to match the output
beam from the WGM-diode laser, resulting in an increase in the

Nov 03, 2025
Numerical comparative study on the performance of open photoacoustic ...

An open photoacoustic cell has the merit of not having to frequently disassemble and
reassemble to fill up with the gas, compared to the closed counterpart, whereas it
has the demerit of

Dec 14, 2025
Low-Cost, LED-Based Photoacoustic Spectrophone

For further reducing the acoustic cavity volume and exploiting broadband LED as a
light source, this paper reports a low-cost, LED-based

Mar 02, 2026
A cavity-enhanced MEMS-based photoacoustic sensor for ppt-level

The race towards more performing sensors is witnessing a rapid evolution of
photoacoustic systems, whose high degree of flexibility allows them to merge their
robustness and

Jul 07, 2025

High-sensitive Fabry-Perot cavity-enhanced optical resonator for ...
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To address this issue, we present a new silicon-based cavity-enhanced Fabry-Pérot
interferometer photoacoustic sensor and fully characterize its acoustic performance.

Oct 12, 2025
Cavity-enhanced photoacoustic dual-comb spectroscopy

In this study, we introduce cavity-enhanced photo-acoustic DCS for ultrasensitive,
broadband, and high-resolution spectroscopic detection, by combining two cutting-
edge technologies to...

Oct 14, 2025
Cavity-enhanced photoacoustic dual-comb spectroscopy

We demonstrate cavity-enhanced photoacoustic dual-comb spectroscopy with a flute-
type acoustic resonator and an optical cavity for spectral measurements with ultra-
high sensitivity, high ...

Mar 29, 2026
Intercomparison of Photoacoustic and Cavity Attenuated Phase Shift ...

Furthermore, the calibrated field measurement results from photoacoustic and cavity
attenuated phase shift instruments were intercompared. For aerosol optical
properties, different optical methods

Oct 09, 2025
Acoustic Detection Module Design of a Quartz-Enhanced Photoacoustic

Quartz enhanced photoacoustic spectroscopy (QEPAS), since it was first reported in
2002, has become one of the promising optical detection techniques due to the fact
that it offers high detection
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