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Laser Analysis using NIR spectroscopy
Characterisation of laser lines – examples include solid state lasers at 1064 nm and at
wavelengths from 1020-1050 nm, as well as semiconductor lasers with response in the
900-1800 nm range – often require a high optical resolution. Ocean Optics has tested
the optical resolution performance of the NIRQuest512-2.2 spectrometer. The
NIRQuest512-2.2 spectrometer has a Hamamatsu G9206-512W InGaAs-array detector
and is responsive from 900-2200 nm. For the test a xenon source used for spectrometer
wavelength calibration was measured. The low-pressure gas-discharge source has a
number of closely aligned emission lines in the region from ~820-2000 nm.

The NIRQuest512-2.2 was configured with a 100 lines/mm grating set to 900-2050 nm,
with a 25 µm slit and gold-coated collimating and focusing mirrors for enhanced
reflectivity. A 50 µm VIS-NIR optical fibre was used to collect signal from the xenon
source. The integration time was set to 350 ms and spectral averaging set to 5.

The spectrum from the xenon calibration source (Figure 1) illustrates that
optical resolution of ~4.6 nm (FWHM) is possible with the NIRQuest512-2.2 in
its standard configuration (Figure 1). 

What’s more, even better optical resolution is possible in a NIRQuest512-2.2
configured with a grating that has a narrower spectral bandwidth. For
example, a NIRQuest512-2.2 with a 600 l/mm grating set over a 100-
nanometer bandwidth and configured with a 25 µm slit would yield optical
resolution of <0.5 nm (FWHM). Resolution would improve even more with a 10
µm slit, but at the expense of throughput. For most laser applications, that’s
likely to be an acceptable trade-off.

Analysing photovoltaic materials using 
NIR spectroscopy
Miniature fibre optic spectrometers are attractive analytical tools for
photovoltaic materials research and quality control. 

Typical applications include analysis of the optical properties of solar cell
materials, spectroradiometric measurement of solar simulators used in panel
testing and quality control in panel production. NIR spectroscopy can be used
amongst other to measure the reflection properties of potential photovoltaic
panel materials.

Ocean Optics has run some tests for a manufacturer of thin film photovoltaics
panels who requested near infrared (NIR) reflectivity analysis of several coated
glass samples. Measurements were conducted in the NIR range from 1200-
2100 nm under ambient lab lighting conditions. Because the absorbance of
photovoltaic panels is so critical, determining the reflectivity at panel edges
and elsewhere is a good indicator of the light loss at those areas. The use of
anti-reflective coatings and glass dopants are among the approaches
manufacturers may evaluate in improving panel efficiency. 

For this test, the NIRQuest256-2.1 was used. This 256-element spectrometer is
especially well suited for applications involving higher wavelengths 
(peak responsivity is ~1900 nm). Five coated glass samples were analysed using
this spectrometer, configured with a 100 um slit and optimised for the range
from 1200-2100 nm. The sampling setup comprised a high-powered tungsten
halogen light source, a 400 µm reflection probe and a reflection/transmission
optical stage (fixture). 

The measurements showed good stability with no averaging and 
boxcar smoothing. 

The reflection spectra for the supplied samples (Figure 2) demonstrated that
reflection values increased as a function of wavelength comparably across all
five samples, peaking at about 2000 nm (2 µm). Also, the gap between the
least reflective and most reflective samples was relatively narrow at the lower
and upper ranges of the spectrometer setup, with the greatest variation
observed at approximately 1700 nm.

As developers of photovoltaic materials continue to seek improvement in cell
efficiency, the need for analytical tools that are convenient for evaluating glass
coatings, dopants and other materials is great. 

Near-Infrared Spectroscopy
Rob Morris, Ocean Optics Inc

Near-infrared spectroscopy is a common analytical technique for chemistry and process control, where typical applications

include identification of species and determination of water and fat content. New detector and optical bench options make

it possible to configure miniature fibre optic near-infrared spectrometer setups for high-resolution applications such as laser

and optical fibre characterisation. 

Figure 1. Spectrum of a xenon calibration source measured with the 
NIRQuest512-2.2

Figure 2. Screenshot of the SpectraSuite software that shows the results of
reflectivity analysis of several coated glass samples measured with the 
NIRQuest 256-2.1
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Optical sensing systems such as NIR spectrometers, thin film measurement
systems and solar simulator testing units are easily configured for both
research lab and process line applications. In this case study, we demonstrated
how NIR spectroscopy can be used to determine the reflectivity of coated glass
samples relative to each other and to known reflectance standards.

As a result, the solar light capturing efficiency of the five sample coatings now
can be inferred with the utiliSed Ocean Optics spectrometer and accessories.

NIRQuest spectrometers
NIRQuest miniature fibre optic NIR spectrometers (Figure 3) use a high-performance
Indium Gallium Arsenide (InGaAs)-array detector in a compact optical bench with
thermoelectric cooler and low-noise electronics. 

A high gain mode option improves system sensitivity for low light-level and low-
concentration measurements. The spectrometer’s rapid integration times – spectral
acquisition of 1 millisecond is possible – makes it viable for high volume production
environments. A high gain mode option improves system sensitivity for low light-
level and low-concentration measurements.

NIRQuest also has external hardware triggering functions, which allow users to
capture data when an external event occurs, or to trigger an event after data
acquisition. This capability can be especially useful for capturing data from
automated processes or from devices such as solar simulators that 
flash synchronously.

The NIRQuest uses SpectraSuite Spectrometer Operating Software – a modular,
Java-based spectroscopy platform that operates in Windows, Mac OS and Linux
operating systems. Plus, NIRQuest can be bundled with the Remora Network
Adapter from Ocean Optics to turn the system into a multi-user spectral data server
over Ethernet or your existing Wi-Fi connection.

Figure 3. The NIRQuest miniature fibre optic spectrometer for measurements in the
NIR range from 900 – 2500 nm
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New  UV-Vis Spectrophotometer Launch
Leading water analysis specialist Palintest Ltd will be launching its new 9100
UV-Vis Spectrophotometer at the Arablab 2011 exhibition in Dubai. The
company will be showcasing the product at stand 347 in the British Pavilion. The
new 9100 UV-Vis Spectrophotometer provides standalone or dedicated PC
operation using Palintest’s specially designed software. The instrument extends
the company’s existing product range, offering high-end analysis specifically
designed for the lab environment. The 9100 UV-Vis Spectrophotometer is
capable of full spectral analysis across the 190 -1100nm wavelength range as
well as kinetic measurement and a photometric mode for simple sample assays.

This spectrophotometer is also seamlessly compatible with the Palintest range of reagent systems, providing a user-friendly,
high performance platform for laboratory analysis. Other recent innovations featured on the stand will include new tests for
Chlorine Dioxide and Manganese, as well as the company’s new improved photometer calibration technology. Highlights
from the existing Palintest range of drinking water, wastewater and industrial water analysis products will also be available.
Palintest is proud as a leader in the field of water analysis technology to attend and support Arablab 2011. 

Landmark Sale of Mass
Spectrometer 

AB Sciex has announced that it has presented The Manfred
Donike Institute (MDI) for Doping Analysis e.V, one of the
two World Anti-Doping Agency-certified labs in Germany,
with the 100th AB Sciex 5500 mass spectrometry system
sold in Germany. The wide adoption of this technology
within Germany and across Europe in its first two years
demonstrates that this technology is meeting the needs of
scientists for high sensitivity and selectivity to push the limits
of analytical science. With 100 units sold within the first two
years of launch, the AB Sciex 5500 series of mass
spectrometers is becoming the technology standard in
leading laboratories across Europe.  During the celebration in
Cologne, the AB Sciex QTRAP® 5500 System was presented
to Professor Dr Wilhelm Schänzer, the Director of the MDI.
He said: "The AB Sciex QTRAP 5500 system will be the latest
addition to our suite of mass spectrometry instruments as it
complies with our demands for fast electronics, superior
robustness and high sensitivity. We believe that the
additional QTRAP system will further optimise our workflow
with simplified sample preparation, shorter analysis times
and greater sensitivity." The Manfred Donike Institute works
together with the German Sport University Cologne’s
Institute of Biochemistry on doping control in human and
horse racing. Fundamental study topics include the analysis
of athlete development and improvement of doping control
procedures. Due to the specific requirements associated with
doping analysis, it is important that biological samples, such
as blood or urine, are analysed in a highly sensitive and
selective manner. It is vital that substances used for doping
can be reliably identified in the lowest concentrations
possible. MDI uses mass spectrometric techniques to meet
these high standards and use LC/MS/MS analytical
instruments to identify most doping substances. 
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Versatile Handheld FTIR for QA/QC Applications
A2 Technologies has expanded the sampling capability of its Exoscan handheld FTIR system. A new Spherical ATR Sampling interface enables the Exoscan to quickly
and accurately analyse a wide range of materials typically encountered in the QA/QC lab, or at the production line. These materials include powders and granules as
well as large samples such as polymer, composite and plastic sheets. The new design makes ATR measurements using the Exoscan easy and minimises the need for
pressure devices to achieve high quality reproducible spectra. Two versions of the Spherical ATR are available. Exoscan's diamond ATR is an ideal universal interface for
a broad range of solid materials, while the germanium ATR is well suited to the analysis of carbon black filled rubber or samples for which measurement of thin layers
on the surface is critical. The Exoscan adds the spherical ATR capability to its other sampling technologies which include diffuse reflectance for absorbing or scattering
samples, specular reflectance for coatings on reflectance surfaces and grazing angle reflectance for the measurement of very thin layers on metal surfaces.  These
sampling interfaces can be interchanged in seconds, making Exoscan an ideal QA/QC analyser for industries that must analyse measure a wide assortment of materials
either in the lab, in the field or at the production line. Graham Miller, President of A2 Technology, commented: "FTIR's role in QA/QC has been traditionally a lab based
effort where sample sets are brought to the instrument. With the development of the Exoscan, FTIR can take a role in quality assurance and quality control of products
that are too large to be brought to the lab or otherwise cannot be effectively sampled. The development the spherical ATR enables Exoscan to quickly and reliably provide high quality measurements
on a broad array of materials and surfaces."
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Novel Bioaffinity-MS Tandem System Developed 
Researchers at the University of Konstanz, have for the first time
successfully developed a novel on-line bioaffinity-electrospray
ionisation (ESI) mass spectrometry approach, which enables the
simultaneous label-free detection, identification and quantification
of protein–ligand interactions. Combining the sam5™ surface
acoustic wave (SAW) biosensor from SAW Instruments directly with
ESI-MS has enabled the direct connection of protein-ligand KD
analysis with their subsequent quantification and structural
characterisation by mass spec. 

This new tandem SAW-ESI-MS system has been developed in the
laboratory of Professor Michael Przybylski at the University of Konstanz and recently published. Biosensors have previously only
ever been connected to mass spec indirectly in a MALDI-TOF format where crystallised sample spots are analysed. The new
system is unique, as the first that directly connects liquid flow from the SAW biosensor directly into the ESI-MS via a standard
desalting interface – an approach impossible with other available biosensors. This novel set-up enables direct quantitative
determinations of protein-ligand complexes by SAW-yielded dissociation constants (KD) from low nanomolar to sub-
micromolar sample concentrations. The Przybylski team observed the key advantages of SAW in comparison to classical
immuno-analytical bioaffinity techniques to be the direct and rapid determination of association/dissociation constants from
small and dilute sample amounts, without the need for labelling or recalibration for buffer changes. Furthermore, the sam5
biosensor is able to make detection measurements in complex biological samples.

The sam5™ biosensor instrument from SAW Instruments is a unique tool for advanced real-time biomolecular interaction and
kinetic studies. The sam5™ is a peerless biosensor utilising Surface Acoustic Wave (SAW) technology for the label-free detection
of real-time binding and structural events. 
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