
Laser-PAS Gas Analyzer: LP1

Sensitive and selective gas monitoring with cantilever 
enhanced tunable laser photoacoustic technology 



Product concept 
The LP1 combines the high selectivity of tunable 
laser spectroscopy with the unmatched sensi-
tivity and linearity of the patented cantilever 
enhanced photoacoustic technology. This zero-
background technique gives high stability with 
re-calibration period of several months. These 
unique features make the LP1 an ideal choice 
for low-ppb level monitoring in demanding en-
vironments.

Wide range of infrared active gases can be moni-
tored with the LP1. It can be equipped with one 
or two laser sources. 

High sensitivity and selectivity by 
laser source selection
The cell is operating in non-resonant mode, and 
therefore, the signal from two laser sources 
can be measured simultaneously using different 
modulation frequencies. The photoacoustic sig-
nal level is directly proportional to the target 
gas concentration in the photoacoustic cell. The 
wavelength modulation of the laser makes the 
measurement extremely selective also in diffi-
cult gas matrixes. With this technique the back-
ground signal is minimized resulting in low drifts 
and long calibration periods.  

For each application a suitable laser source can 
be selected. Currently the LP1 can be equipped 
with NIR tunable laser sources. The continu-
ously increasing selection of lasers, e.g. quantum 
cascade lasers or infrared OPO lasers, will in-
crease the range of measurable gases and also 
enhance the already high performance of the 
analyzer.
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Calculated detection limits (2 xRMS) with different 
kind of optional laser sources and 60 seconds C.I.T.



Features include
Configurable to several applications by selecting relevant laser sources
Simultaneous analysis of one or two gas components (up to two lasers)
Measurement is performed in the non-resonant photoacoustic cell mode
High sensitivity based on the laser source and sensitive patented cantilever sensor
High selectivity based on tunable laser spectroscopy
Low sample volume and wide dynamic range from the photoacoustic gas cell
High stability providing long re-calibration period. Very little regular maintenance required
Equipped with self test routine
Built in 2-point sampling
User friendly calibration procedure
Automatic compensation for temperature and pressure fluctuations
Versatile programming of analysis tasks
Built in high resolution graphical display with user friendly menus, no external computer required
Numerical and graphical presentation of the measurement results
No consumables 

Applications include
Gas impurities
Greenhouse gas monitoring
Air quality
Occupational safety
Process control
Automotive
Refrigerant leakage 
Breath analysis
Safety and security
Biogas and Syngas 

Laser 

Optical microphone 

Photoacoustic gas cell 

Measurement concept: The modulated laser beam 
travels through the photoacoustic cell. Optical cantile-
ver microphone senses the pressure pulses created by 
the light absorption to the target gas molecules. The 
amplitude of the digital signal from the microphone is 
proportional to the target gas concentration in the 
photoacoustic cell.

PA signal Gas analysis

C2H2 =  72.4 ppb
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Technology 
Tunable laser photoacoustic spectroscopy with canti-
lever enhanced optical microphone

Gold coated gas cell stabilized to 50° Celsius tem-
perature

Patented ultra-sensitive optical microphone based on 
a MEMS cantilever sensor coupled with a laser inter-
ferometer to measure microscopic movement of the 
cantilever sensor  

19” 3U housing for both table stand and rack mount 
installation

Built in PC computer with 5,7” color VGA display in 
the front

User interface of setting the alarm levels for concen-
trations of gases under monitoring  

Data storage capacity of approx. 2 GB. Sufficient for 
more than a year of continuous monitoring of 2 gases 
with the shortest sampling interval. 

Transfer of measurement results to memory stick via 
USB or to PC via USB, Ethernet or serial ports. 

Three gas connections in the rear. The two incoming 
gas lines are equipped with filters for dust and small 
particles. 

Compensation of the fluctuations of temperature 
and pressure within the operational conditions

General
Dimensions: 48,4 cm W x 13,9 cm H x 44 cm D (19,1 
in W x 5,5 in H x 17,3 in D)

Weight: Approx. 13 kg

Total internal gas volume: 30 ml

Gas connections:

Connector type: Push-in connector

Connector size: For 6/4 mm tubing

Electrical connections:
Input voltage: 100 - 240Vac, 50 - 60 Hz
Input power: 100W
Interface: Ethernet, USB1.2, RS-232, and RS-485

Standards
Complies with the Low Voltage Directive 

2006/95/EC and EMC Directive 2004/108/EC

Environment
Operational conditions:

Temperature range: 0 °C – 45 °C

Humidity range: Below 90% RH, non-condensing

Pressure range:  Ambient level

Dust/water resistance: IP20 (IEC 529)

Storage conditions:

Temperature range: -20 °C – +60 °C

Sample gas conditions:

Temperature: 0 – 49 °C, non-condensing

Pressure: 300 mbar – 1500 mbar

Gas flow: Approx 1 liters/minute

Particulates < 1 μm 

Measurement specifications
Response time: Dependent on the channel integra-
tion time (C.I.T.) and the gas exchange period de-
fined. Typically from 5 seconds to few minutes.

Detection limit: Gas dependent. Typically in the ppb 
region.

Dynamic range: Typically 5 orders of magnitude (i.e. 
100 000 times the detection limit)

Repeatability: less than 1% of measured value in op-
erational conditions at the calibration concentration

Accuracy: Same as the calibration gas accuracy at the 
calibration concentration. Typically 2-5%. 

Temperature stability: Ambient temperature change 
within the operational temperature range will not 
cause drift

Pressure stability: Sample gas pressure change within 
the pressure range will not cause drift 

Gasera Ltd. reserves the right to change specifications without notice.


