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Abstract

(EP1795120)

A method and apparatus for noninvasively measuring blood glucose levels provides an indirect, reagentless, differential,
photoacoustic technique which responds to absorption in a thin surface layer. An excitation source provides
electromagnetic energy which is utilized to irradiate the tissue, such as skin. The output of the radiation of the excitation
source at the desired wavelength is coupled through a transmission device, such as a fiber optic bundle, which irradiates
the electromagnetic energy onto the body surface. Upon irradiation, acoustic energy is generated by the absorption of the
electromagnetic energy in a relatively thin layer of the sample to be measured, characterized by a heat-diffusing length.
The acoustic energy is detected by the probe which includes a measuring cell, reference cell, window and differential
microphone. Absorption of the light beam results in periodic heating of the tissue, at and near the tissue surface. The air in
contact with the tissue surface in the measuring cell is in turn heated, and produces an acoustic emission in the measuring
cell. This acoustic emission is detected with the differential microphone, one end of which is positioned in the measuring
cell and the other end of which is positioned in the reference cell. A processor determines the concentration of the
substance based upon the detected acoustic signal.
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Abstract

(EP0478136)

A photoacoustic cell, including a light guide having a fiber portion consisting of a bundle of a number of optical fibers and a
covering portion by which the side surface of the fiber portion is covered, the covering portion of the light guide extending
beyond the fiber portion in a manner that when a first end of the light guide is brought into contact with the surface of a
material to be measured, a closed space is defined by the end surface of the fiber portion, by the inner wall of the covering
portion, and by the surface of the material to be measured; a pipe having a first end that is open in the closed space and a
second end that penetrates through the covering portion and is open toward the outside of the covering portion; and a
microphone that is coupled to the second end of the pipe, and a photoacoustic measuring device including this
photoacoustic cell. <IMAGE>
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Abstract

(EP1325307)

The measuring arrangement contains a measuring cell and a reference cell (9, 10) to which microphones (11 or 12) are

allocated, an evaluating electronics unit (7, 8) being connected to said microphones. In said evaluating electronics unit, the

signals of the microphones (11 or 12) are subtracted. The inventive arrangement also comprises a source of radiation (5)

which acts on the measuring cell (9) in a modulated manner. The modulation frequency of the radiation source (5)

corresponds to the resonance frequency of the measuring cell (9), and the measuring cell and reference cells (9 to 10) are

open on at least one side in relation to the gas and/or aerosol to be detected. The measuring arrangement is used as a

smoke detector, gas detector, fire risk detector or a combined smoke and gas detector. The measuring cell (9) is subjected

to radiation of a wavelength at which a relevant substance to be detected is absorbed and an optoacoustic effect is

produced as a result.
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Abstract

(EP1564543)

Measuring chamber for photo-acoustical sensor for continuous measurement of radiation-absorbing substances in gaseous
samples, has two entries at ends of tube section that are opposite to each other, and exit placed centered between entries
A measuring chamber for photo-acoustical sensors for the continuous measurement of radiation-absorbing substances in
gaseous samples, comprises at least entry and at least one exit for the samples, and at least one entry and exit point for
laser beam that is aligned with tube section. The two entries are envisioned at ends of tube section that are opposite to
each other and at least one exit is envisioned at location that is centered between entries. - A measuring chamber for
photo-acoustical sensors for continuous measurement of radiation-absorbing substances, in particular of radiation-
absorbing particles in gaseous samples, comprises at least one entry and at least one exit for the samples, a tube section
with microphone that allows for the flow-through of the sample in longitudinal direction, and at least one entry and exit point
for a laser beam that is aligned with the tube section. The entry and exit points are arranged at a distance relative to the
measuring t ube by respectively at least one chamber with a cross-sectional area that is expanded relative to the tube
section. The two entries are envisioned at the ends of the tube section that are opposite to each other and at least one exit
is envisioned at a location that is centered between the entries.
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Abstract

(EP0950179)

A photoacoustic gas sensing system includes either separate lasers or an arrangement of emitters and filters, to provide
infrared energy within at least two distinguishable frequency bandwidths, modulated at two or more associated and
different modulating frequencies. The modulated energy signals illuminate a gas cell containing a mixture of gases that
experience temperature and pressure fluctuations responsive to the radiant energy. An amplified microphone signal,
produced responsive to the pressure fluctuations, is detected at the different modulation frequencies to provide two or more
detector signals in digital form. These signals are processed in combination with predetermined constants derived by
calibrating the system, to generate two or more concentration values corresponding to the individual gases involved. The
system can utilize a photoacoustic cell with walls formed entirely of a polymer that is both gas-permeable and transparent
to the infrared radiation. If desired, a temperature sensor and a pressure sensor near the cells provide respective signals
based on ambient temperature and ambient pressure. These ambient condition signals are used to provide concentration
measurements corrected for changes in ambient temperature and pressure, including pressure differences due to
differences in elevation. Temperature and light sensors can be included to reduce temperature-dependent and time-
dependent variations in sensor calibration.
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Abstract

(EP2392916)

A photoacoustic gas detector includes an integrated source (25), infrared filter (26) and an acoustic sensor (27). The

source, filter and acoustic sensor can be integrated onto one or more semiconductor substrates, such as silicon.

Processing circuitry (36) can also be integrated onto the substrate. Further, the source, filter and acoustic sensor can be

integrated into a single component package (21), such as a metal can transistor package
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Abstract

(US4399689)

A cell for photoacoustic spectroscopy has a metal heat conductive rod immersed at one end in a liquid coolant and another
end forming part of the sample-receiving cell for accurate control of the temperature to eliminate thermal distortion of the
measurements.
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Measuring photosynthesis exchange gases - using leaf cuvette and photo-acoustic gas measurement in gas analyser
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Abstract

(DE4018393)

A leaf (4) completely or partially enclosed in a leaf cuvette (1) is supplied with measurement gas. A homogeneous gas
mixture is set up in the cuvette and the gas interacting with the leaf analysed for CO2 and, if required, H20 concn.$ The
photoacoustic gas measurement principle in a gas analyser (3) is used. The leaf cuvette and analyser unit can be held in
the hand during gas analysis.$ USE/ADVANTAGE - Measuring CO2 and H20 concn. during gas exchange, esp. of plant
leaves. Leaf is only enclosed for short period so that exchange processes are practically unaffected.
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Abstract

(EP1797478)

A method of using photoacoustic spectroscopy to determine chemical information about an analyte includes the steps of
emitting a light ray for interaction with a sample of an analyte; transmitting the light ray through a fill fluid disposed in a
detection cell, the fill fluid having molecules substantially similar to molecules of the analyte to absorb the light ray;
producing a thermal wave and oscillation in the fill fluid proportional to an intensity of the light ray; including a pressure
oscillation in the fill fluid by the thermal wave; and detecting the pressure oscillation by a microphone to determine
information about the analyte sample
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Abstract

(US3948345)

In the method and means disclosed, an energy source applies energy of varying magnitude, to a substance being tested,
and in a sufficient amount to produce detectable variations in a surrounding fluid. The frequency of the energy is varied. A
pickup in the vicinity of the sample responds to the detectable variations and produces electrical signals corresponding to
the detected variations. A display indicates the intensity of the electrical signals at the different energy frequencies.
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Abstract

(EP2286201)

The invention relates to a pipe system comprising a pipe, a gas sensing station and a remote output system. The pipe
comprises a pipe gas cavity, such as an annulus, extending lengthwise in part or all of the length of the pipe; the gas
sensing station comprises a sensing gas cavity which is in gas communication with the pipe gas cavity: The sensing gas
cavity comprises a photoacoustic spectroscope. The pipe system comprises at least one optical feeding fiber for feeding
light to the photoacoustic spectroscope and a transmission path for transferring a signal from the photoacoustic
spectroscope to the remote output system, the transmission path from the gas sensing station to the remote output system
is an optical transmission path. The pipe may for example be a flexible pipe e.g. an umbilical or a pipe for the transportation
of crude oil from a well to an off shore or on shore station, for example a ship or a platform. The gas sensing station may be
integrated in the pipe, e.g. in an end fitting or it may be an external gas sensing station. According to a high security
embodiment of the invention it is desired that all energy transported between the remote output system and the gas
sensing station is in the form of optical energy e.g. transported in one or more optical fibers. This embodiment provides a
very safe and simultaneously well functioning system, with reduced risk of igniting burnable fluids and simultaneously with
a high signal-to-noise quality.
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Abstract

(EP2930506)

Microelectronic photoacoustic detection device comprising: a substrate comprising cavities forming a Helmholtz differential
acoustic resonator; acoustic detectors coupled to the chambers of the resonator; a light source; a waveguide comprising a
first end coupled to the light source and a second end coupled to a first chamber; in which the second end comprises, at
the interface with the first chamber, a width greater than that of the first end and that of the given wavelength, and/or in
which the device comprises a diffraction grating arranged in the second end and capable of diffracting a first part of the
beam towards a lower reflective layer arranged under the second end and a second part of the beam towards an upper
reflective layer arranged at an upper wall of the first chamber.

(From US9335259 B2)
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Abstract

(US20050160791)

A photoacoustic ozone detector includes an acoustic chamber, an ultraviolet light source, and a detector to detect audio

signals. The acoustic chamber has an inlet for receiving a gas mixture containing ozone and an outlet for removing the gas

mixture from the chamber. The ultraviolet light source generates ultraviolet light having wavelengths shorter than 400 nm,

and the ultraviolet light is modulated at a modulation frequency substantially equal to a resonant frequency of the acoustic

chamber. The ultraviolet light source is positioned relative to the acoustic chamber so that the ultraviolet light passes

through the gas mixture in the acoustic chamber. The detector detects an audio signal in the acoustic chamber having a

frequency substantially equal to the modulation frequency of the ultraviolet light. A signal processor generates an output

indicative of a concentration of the ozone in the gas mixture based on the detected audio signal.
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Abstract

(EP0840105)

A method and apparatus for determining the concentration of a substance of interest in a flowing liquid (26) by gas-coupled
photo acoustic spectroscopy (GC-PAS) with an essentially monochromatic beam of radiation (201) in an optical portion of
the electromagnetic spectrum; the radiation is selected so as to be absorbed by the substance of interest and said beam is
modulated (21) at a sonic frequency which is sufficiently high for generating a primary signal that depends upon the
absorption coefficient of the substance of interest as well as upon parameters of operating the method; in order to
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compensate for these operating parameters, the beam is additionally modulated (22) at a sonic frequency which is
sufficiently low for generating a secondary signal which does not depend upon absorption coefficient of the substance of
interest but depends only upon parameters of operating the method; after phase-locked detection (221,222) a ratio of first
(251) and the second (252) signal is obtained at device (2) to generate a compensated signal for determining the
concentration of the substance of interest.
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Abstract

(CN206772812)

The utility model discloses an atmosphere albedo monitoring devices based on spectral technique, albedo monitoring
devices includes extinction coefficient detecting element, absorptance detecting element and analytic unit, further include:
aerosol filter unit, aerosol filter unit's import intercommunication atmosphere, export connect switch module, switch the
module, it is used for making aerosol filter unit's export, the measuring pond in the atmosphere optionally
intercommunication absorptance detecting element to switch over the module. The utility model has the advantages of the
precision is high, low -cost.
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Indoor air quality sensor and method
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Abstract
(EP0752085)

An indoor air quality sensor designed to be utilized in a zone of a building to control the ventilation of the zone and the
method of effecting such control. The sensor (10) comprises a first sensor (10) for sensing a selected leading indicator of
contamination in the zone and providing an output signal representative thereof and at least one additional sensor (10) for
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sensing at least one selected secondary indicator of contamination in the zone and providing an output signal
representative thereof. A processor, utilized for generating an output signal representative of the indoor air quality in the
zone, receives the output signals from the first sensor (10) and the least one additional sensor (10) and generates the
output signal representative of the indoor air quality in the zone by influencing the output of the first sensor (10) by an
amount that is a function of the output signal of the least one additional sensor (10).
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