
Greetings from Madison,Wisconsin!
Last year we celebrated our 20th
year providing accessories to the
spectroscopic community. We would
like to introduce you to the PIKE
family who have worked together to
reach this milestone. We continue
to grow – five of us have been
together for over 16 years and our
latest addition joined us in February.
We all look forward to working
further with you in 2010. 

See you in Orlando!
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PITTCON 2010: Orlando Bound 
By Jenni L. Briggs

Each spring at PITTCON we highlight innovative accessories
that the PIKE team has been working on over the past year,

and exhibit our most popular sampling accessories. 
We have several exciting new products to show. 

Our featured product is the FlexIR™ midIR remote
sampling probe accessory. Say goodbye to extremely
fragile chalcogenide and halide fibers. The midIR
FlexIR uses durable hollow waveguides and has

newly designed highly efficient optics for
maximized energy throughput. We believe 
our new FlexIR will revolutionize the midIR 

fiber optic accessories market.

The GladiATR™ family, our single 
reflection diamond ATR with all

reflective optics for a virtually
unlimited spectral range, has also
received additional functionality
after listening to our customers’
needs and through the excellent
work of our PIKE engineering team.
The GladiATR’s maximum heating

limit has increased. We now offer a 210 and
a 300 °C version. The GladiATR Vision™, 
the GladiATR’s sister ATR with real-time

imaging, is available in a heated 
version up to 200 °C, or with optional 
liquid circulated cooling/heating.

This has been an extremely productive year for PIKE.
Please visit us at our booth for a comprehensive tour of
what’s new — there are too many products to detail all 
of them here! Stop by to see our UV-Vis sampling line, 
our heated platens, and other new products. As always,
bring along your application 
questions and your 
sampling challenges. 
We look forward 
to seeing you 
in Orlando.

– Irene Brierley

Visit us at Booth 3812

The PIKE Team
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Molecular spectroscopy has become an important analytical
tool for the advancement and commercialization of green
technologies. Given the diversity of green products and
processes, a wide range of sampling accessories is required
to address applications such as the development of
alternative energies, building materials, environmentally-
friendly products, and low temperature catalysts. PIKE
Technologies is proud to offer a comprehensive array of FTIR
and UV-Vis sampling accessories. A complete instrumentation
system, the appropriate sampling accessory plus the
spectrometer or spectrophotometer, assists scientists 
and engineers in transforming their creative ideas into
tomorrow’s discoveries targeting solutions for energy 
and environmental challenges worldwide.

Two examples are used to illustrate the role of molecular
spectroscopy in the research and development of green
technologies. See Table 1 for additional applications. 
For further information regarding your specific application,
contact our technical support team at PIKE Technologies. 

Solar Wafers and Photovoltaic Cells
Evolving cell and wafer designs, organic and inorganic,
aim to enhance efficiency and life span of the cell while
decreasing production costs. New materials and layered
thin-film techniques are emerging development areas, as
are dye-sensitized cells. Infrared spectrometers and UV-Vis
spectrophotometers are key instruments, which provide a
rapid non-destructive technique to evaluate numerous quality
and performance aspects of solar and photovoltaic cells.

Infrared transmission and reflectance sampling methods
for silicon stem from the semiconductor industry where 
IR measurements allow for the detection of impurities,
interstitial oxygen, and substitutional carbon concentrations
in silicon, a primary semiconductor material also found in
inorganic solar/photovoltaic cells.1 The use of IR transmission
technology has been expanded to photovoltaic cells by
investigating the degree of crystallinity, microcrystallinity,
and the Si-H bonding strength of various silicon morph -
ologies and alloy derivatives.2 Transparent conducting
oxide films and UV and thermal degradation of EVA
(ethylene-vinyl acetate) and other films encapsulators 
used in layered thin-film cells may be evaluated with IR.

Solar and photovoltaic cell research is moving toward
the prototyping of large samples, between 4-12 inch and
larger cells, making the ability to map large surfaces
important. The PIKE MappIR™ and MAP300™ accessories,
which may be operated in transmission or specular
reflection mode and are customizable for sample geometry,
offer automated R-theta mapping of cells when used in
conjunction with PIKE AutoPro software. These accessories
are ideal for quality control and research and development
environments to speed sampling time and to enhance
measurement position precision

Spectrophotometry plays a significant role in the solar
energy technological advancements including the development
of new semiconducting alloys. Measuring the band gap of
solar/photovoltaic cells via UV-Vis transmission is of particular
interest because it determines the absorbed range of the
solar spectrum. Minimizing specular reflectance in the 
UV-Vis region, which is easily quantified by UV-Vis reflectance
measurements, is desirable because non-absorbed energy
does not contribute to the cell’s efficiency. Furthermore,
the performance and uniformity of anti-reflective coatings
often applied to cells may be mapped via reflectance
measure ments. Compounded properties of the layers 
of thin-film cells may be determined through UV-Vis
transmission.

PIKE has automated solutions for these UV-Vis
measure ments as well. Our UV-Vis MAP300 accommodates
samples up to 12 inch diameters, and may be operated in
transmission or reflectance mode. For those samples
requiring only transmission measurements, an automated
vertical 8 inch diameter UV-Vis wafer accessory is offered.
Custom inserts are available for both of these accessories.

Slide mounted relative reflectance accessories at angles of
incidences between 15-60 degrees and baseplate mounted
85 degree specular reflectance accessory are adaptable for
small samples. The UV-Vis variable angle specular reflectance
accessory spans from 30-80 degrees allowing users to
determine specular reflectance at numerous angles,
simulating the various angles of a rising and setting sun.
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Table 1: Green Technologies and Their Molecular
Spectroscopic Applications
Application Spectral Range Molecular Spectroscopic Accessory

Photovoltaic Cells IR and UV-Vis MappIR (200-mm stage)
MAP300 (300-mm stage)

Catalysis IR and UV-Vis DiffusIR with high or low
temperature chamber

Alternative Fuels IR PIKE ATRs
(biodiesel, ethanol)

Fuel Cells IR VeeMAX  spectroelectrochemistry
version (specular reflectance 
or ATR)

Monolayers/ IR VeeMAX with ATR
Anti-corrosive 80Spec
Coatings

Energy Efficient IR and UV-Vis MappIR (200-mm stage)
Architectural MAP300 (300-mm stage)
Glasses 

MAP300
automated

accessory
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PIKE Invests in High Precision
Diamond Turning Technology
PIKE has established a reputation for innovative optical
designs with exceptional energy throughput for infrared
sampling accessories. To further enhance our product quality
and performance, the company has made a significant
investment in single point diamond turning technology
through the purchase of an Ultra-Precision Lathe and the
hiring of Zhenya Bilyk, our diamond turning center (DTC)
operations engineer. 

Since its incorporation into the production of PIKE
optical components, our accessories exhibit even greater
throughput and increased uniformity from accessory to
accessory. The reasons for these outcomes are because 
the diamond turning lathe creates a consistent geometric
cut and a smoother finish (Figure 1). Surface
roughness and exactitude improve by a factor
of 5 to 10 compared to traditional machining
and then polishing.1 Our Ultra-Precision Lathe is
capable of machining with a linear programming
resolution of 1 nm and a rotary resolution of
0.00001 degree. The surface finish of less than
2 nm of high purity aluminum can be produced
in our DTC. 

The effect of diamond turned optics on our accessories
is easily illustrated by an example of our EasiDiff™, a
diffuse reflectance accessory. A typical increase in the
throughput of an EasiDiff by using a diamond turned
collection optic compared to traditional machine polished
optic is 6% in the midIR region, and is 10% in the NIR region.
Throughput difference between these spectral regions, 
IR and NIR, is expected as the shorter wavelengths are
more affected by light scatter from surface imperfections
of non-diamond turned optics. Optimizing the energy
efficiency of accessories enhances the signal to noise ratio
for superior spectral quality. With a low energy through put
sampling technique such as diffuse reflectance, where
typical throughputs for a powdered sample may range from
5-10%, increasing the energy throughput is highly desirable. 

At our manufacturing facility, we are using diamond
turning technology for our MIRacle™ crystals and our
parabolic and elliptical aluminum mirrors (Figure 2).
Precision diamond turned aluminum mirrors may be
found in the PIKE diffuse reflectance accessories including
the EasiDiff, UpIR™, DiffusIR, in the beam condensers 
(4X and 6X), in the GladiATR single reflection monolithic
diamond ATR, and in the VeeMAX™ variable angle specular
reflectance or ATR accessory. Additionally, we look forward
to putting our single point diamond turning center (DTC)
to work developing new high performance spectroscopy
accessories and optical components.
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Figure 2: Collection
of  MIRacle and
parabolic optics

Figure 1: ZnSe photo
mounted in diamond
turning lathe

Catalysis
Green chemistry has been a strong driver in catalytic
research. One area of interest is the development and
optimization of catalyst and processes to reduce green
house gases. An example is the use of modified titania
catalyst for low-temperature selective catalytic reduction.3

Through this process, NOx may be converted into nitrogen
and water. In another catalytic process, water-gas-shift
reactions, catalysts have been developed to convert
carbon monoxide when reacted with water vapor into
carbon dioxide and hydrogen.4 The resulting hydrogen
is highly purified, and may be used as a green fuel. The
conversion of biorenewable resources into value-added
fuels and products are often accomplished through
catalysis too. For example, solid acid catalysts are 
being investigated for the dehydration and chemical
conversion of alcohols from biological sources.5

Infrared diffuse reflectance spectroscopy is a popular
sampling mode to investigate reaction pathways and to
determine kinetics of catalysts. Using the PIKE temperature
chamber in combination with the DiffusIR™, the catalyst
may be subjected to flowing gases and changes in the
spectrum may be monitored. Three versions of the
temperature chamber are available, from ambient to
500 °C or 900 °C and a low temperature chamber
covering -150 to 500 °C. The heated chambers may 
also be configured for high pressure, up to 1500 psi.
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Thermal transformation of  hydrated inorganic compound 
measured with DiffusIR with heat chamber. Spectra automatically
collected between 80 and 160 ºC at 5 degree increments using 
PIKE TempPRO software.



$1,000 Question Winner
We received numerous correct responses to our 2009 $1000 question.

What element in molecular structure helps contribute to our
genetic code and in crystalline bonded structure becomes a
material with Knoop hardness exceeding 8000? 

The correct answer is carbon, which is also the fourth most
abundant element in the universe. Hydrogen, helium, and oxygen
are the other most prevalent elements. After drawing from the
correct replies, the winner is David Bartos from Canberra Corporation,
which specializes in the manufacturing of commercial and
industrial cleaning and personal care products.

Be our next winner of a $1,000 accessory discount!
Submit your answer to this newsletter’s questions through our
homepage, www.piketech.com. 

This Newsletter’s Question
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What 2 spectral features appear 

in an ATR spectrum where the 

critical angle is not met?

Hint: See our technical application note entitled 
ATR Theory and Applications found on our website.

Please stop and see us at 
one of these locations!

www.piketech.com
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ACS Fall 2010 
August 22 –26, Boston, MA

Increase your sampling efficiency and enable sample image
documentation by using the GladiATR Vision, the greatest value
and top performing micro-viewer ATR. With our newest ATR, 
your sampling point may be quickly located by using the real-time
monitor. In turn, gain confidence in spectral data and speed
sampling time. This accessory is well suited for applications such 
as contamination analysis, micro-sampling, fiber analysis, and
where sample image archiving is required.

The GladiATR Vision is in a class of its own. Based on the
optical design of our popular GladiATR, the Vision possesses the
attributes of the GladiATR with the additional capability of video
microscopy. In the category of real-time viewing ATR, it is known
for its high performance and its unique features.

• Brazed-in-place monolithic diamond capable of  extreme applied
pressure for enhanced spectral quality

• High temperature option up to 200 °C for reaction monitoring and
isothermal testing

• Clearest image true to color

• Highest energy throughput for superior 
signal to noise ratio

• Expansive spectral range (4000 to 30 cm-1, 
IR optic dependent) from mid- to far-IR

As a special thank you, PIKE is offering 
a free iPod Touch with each GladiATR Vision purchased! 
PIKE hopes that you enjoy your iPod Touch as much as you will the
GladiATR Vision. This is a limited time offer. Orders must be received
by June 30, 2010. The promo code PT1001 must be provided at the
time of ordering.

Please contact me by email, garcia@piketech.com, or by phone,
(608) 274-2721, to take advantage of PIKE’s special offer or to learn
more about the GladiATR Vision. Customers outside of the U.S. and
Canada, please contact your local distributor, which may be found
on our website. Thank you and I look forward to hearing from 
you soon! 

Add a New Dimension to ATR Sampling By Krista Garcia


