
PIKE is Moving Right Along! By Irene Brierley

This is an exciting time for us. The beautiful piece of land
behind our office is now looking even more exceptional as
the new PIKE headquarters becomes a reality. Since breaking
ground at the end of August we have watched eagerly as
our new home has taken shape – 25,000 sq ft of office and
manufacturing space with larger labs, prototype shop and
training rooms. Watching out the window in a Wisconsin
winter we also eagerly await our pride and joy – under-
ground parking! Scheduled for completion in April, we are
already organizing ourselves for an easy move (are we overly
optimistic?). An assembly area 3 times our present size
brings visions of shelves full of MIRacles just waiting to ship!

PIKE was started in the basement of our home with just
Phil and me – and a dream. Next year PIKE will celebrate
its 20th anniversary. We have changed – more people, more
products and more space. What has not changed is our
commitment to you, our customers. We will continue to
provide first class innovative accessories and exceptional
service from our new location.

Please come and visit – we would be happy to show
you around!!!
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PITTCON 2008 – Return to New Orleans! By Ken Kempfert

We are looking forward to our PITTCON Conference travel
to New Orleans– a week of warm weather, excellent dining
and seeing you all again! PITTCON is always an important
show for us – a key timing point for launch of new products.
Here is a sneak preview of the new products you will see in
the PIKE booth.

Our popular new monolithic diamond ATR – the
GladiATR will now be available with new sampling options!
One of these new options is heated crystal plates for the
analysis of materials at elevated temperatures. The GladiATR
which provides full mid-IR spectral range and rugged oper-
ation at high sample pressure now is available with heat-
ing up to 210 °C. New optional crystal plates expand ATR
applications to include heated cure studies and 
evaluation of material integrity at elevated temperatures.

For those of us still making KBr pellets – yes, I guess
many of us still do; we have a new hydraulic press. This is
not an ordinary press, but one designed specifically for
making KBr pellets and making it an easier task.

That is not our entire list – not to give away all our
secrets. Please stop by our booth (#3813) to visit and discuss
your applications and receive a free gift from PIKE!

(above) Architectural rendering of our new building. (below) Our building
in January in the construction stage.

In April, our new address will be 6125 Cottonwood Drive.

(above) GladiATR™

(below) CrushIR™

Visit us at
Booth 
3813



Positive identification of microscopic amounts of materials,
especially when they are in a mixture, is a challenging task
for infrared spectroscopy. Individual crystals are easily
observable in a visual microscope and can be measured in
reflectance or transmittance using an infrared microscope.
The infrared reflectance spectra of pure materials however
are never as high quality as those of a KBr pellet, and the
infrared transmission of most crystals is still too thick to
obtain good transmission spectrum, no matter how small a
crystal is chosen. Micro-ATR has been used for many purposes
as diverse as tracking chemical treatment of natural fibers1,
monitoring combinatorial chemistry2, or identifying micro-
bial colonies3. Micro ATR techniques provide very good
quality spectra even from the smallest crystal and should
be considered the technique of choice when very limited
amount of sample is available, such as many forensic
applications4,5. 

Experimental Conditions

A PIKE Technologies µMAX™ sample compartment mounted
microscope accessory was used with an FT-IR spectrometer
equipped with a DTGS or an MCT detector. The µMAX Ge-ATR
objective (Figure 1) is magnetically attached to the
Schwarzschild objective of the microscope. The ATR objective
easily rotates out of the infrared beam on its pivot mount
to allow visual observation of the sample. Microscopic
amounts of different forensic materials were placed on a
KBr window, typically used for transmission measurements.
For visualizing the small crystals, the field can be viewed
using either illumination from the top, or from below
through the KBr window. After the crystal is moved into
the center of the crosshair, the ATR crystal is rotated into
place and the sample stage is raised to make contact with
the crystal. In order to obtain optimum contact pressure,
the FT-IR instrument was put into monitor mode and the
effect of the contact between the sample and the ATR
crystal was clearly observable. 

In practice, we found small KBr windows to be very
useful substrates for the micro-ATR measurement; because
the 100 µm tip of the ATR crystal is best protected. As the
contact is made between the sample and the Ge tip, it is
possible to press the ATR crystal too firmly into a hard 
surface damaging the tip, such as with a gold coated steel
or glass microscope plate. KBr is a relatively soft material;
thus if the force applied is more than necessary to compress
the sample, only a conical dimple will be formed on the
KBr surface, without damaging the Ge tip. The location of
such a small impression after the measurement validates how
well the visual and infrared foci of the microscope overlap.

Results

Due to the coupling and other optical losses, the throughput
of a micro-ATR is less than the throughput of the microscope
in transmittance, which could be up to 20% of the open
beam signal without the microscope. Considering that the
ATR crystal is only sensing a 100 µm diameter sample area,
the comparison is more favorable. Given the small signal,
it is logical to test whether a liquid nitrogen cooled detector
would be necessary. Figure 2 shows the spectra of warfarin
measured with both the DTGS and MCT detectors. One
minute scans with 4 cm-1 resolution resulted in very good
quality spectra with both detectors. Between 2050 cm-1

and 2250 cm-1 the MCT detector root-mean-square (RMS)
noise was 71 micro-absorbance, whereas the TGS was
somewhat higher, 223 µAbs. 

Micro-ATR Identification of Forensic Materials Using
By Gabor J. Kemeny 

Figure 1: µMax Infrared Microscope with Ge-ATR objective

Figure 2: Micro-ATR Spectra of warfarin, with MCT detector (red trace)
and DTGS detector (blue trace). No ATR correction was applied.

PIKE Technologies 

Tele: 608-274-2721 

www.piketech.com

PIKE Reflections

2



the µMAX™ Microscope Accessory

Forensic samples of pure reference chemicals, in single
crystal or single particle, were analyzed using 1 minute scan
times with the DTGS detector and 4 cm-1 resolution. Figure 3
shows three examples to demonstrate the quality of the
spectra obtained. For identification purposes, the spectra
were searched using the PIKE Technologies ATR Spectral
Data Base of Pharmaceuticals, Drugs and Antibiotics 
containing 1,338 spectra6. 

Assuming that a 100 µm cube size crystal is sufficient
for the analysis, the practical measurement can be done
on a 1.5 µg sample particle (assuming a 1.5 g/cm3 density).
The penetration of infrared light using a Ge ATR is only
approximately 0.5 µm. This means that a full coverage of
the ATR tip can be achieved by 7.5 ng material. Considering
the very good signal-to-noise of the infrared spectra obtained
with all of the materials, the detection limit could even be
a fraction of the 7.5 ng, although this would assume that
the crystal is uniformly thin and achieves a good contact
with the 100 µm tip. 

Mixtures of crystalline materials can be identified from
their macro spectra by subtracting one of the components,
if the components are known. Identifying the individual
crystals, however, is far superior, because the pure compo-
nent spectrum does not have to be known. Often the 
mixtures of crystalline materials can be visually identified
using the viewing function of the microscope, then placing
them on the crosshair and targeting the individual crystals
by the micro-ATR. Figure 4 shows inositol with long thin
needle aggregate structure. Pseudoephedrine has very dif-
ferent broader rhombic crystals, clearly different from the
inositol and was easily identified by the micro-ATR method
(Figure 5). Obviously if the crystal structure is not different,
or if the crystals are ground or too small, this visual identi-
fication followed by micro-ATR is not possible, but in many
cases, some small 100 µm size fragment will be recognizable
and thus cleanly targetable by the micro-ATR.

Conclusions

Single-reflection micro-ATR is a powerful sampling technique
allowing the use of microscopic amounts of sample materials.
Sample crystals and particles, as small as 100 µm or less,
can be visualized and are easily identified. The sample
compartment mounted µMAX Infrared Microscope allows
the use of the standard DTGS detector of the FTIR instrument
providing excellent micro-ATR spectral data. Using dedicated
ATR spectral databases proper identification of unknown
forensic materials is relatively straightforward.

References
1. B. Singh, M. Gupta, A. Verma, O. S. Tyagi: FT-IR microscopic studies on coupling

agents: treated natural fibres, Polymer International, 49 (11), pp 1444–1451 (2002)

2. WL Fitch – Analytical methods for quality control of combinatorial libraries, in
Molecular Diversity, (1998) Springer Verlag 

3. Orsini F, Ami D, Villa AM, Sala G, Bellotti MG, Doglia SM., J Microbiol Methods,
42(1):17–27 (2000)

4. J.A.Reffner: Uniting microscopy and spectroscopy, American Laboratory, June 2000

5. E.G.Bartick: Application of Vibrational Spectroscopy in Criminal Forensic Analysis,
Handbook of Vibrational Spectroscopy, Vol 4, eds. J.M.Chalmers, P.R.Griffiths, 
pp 2993–3004 (2002)

6. Product Data Sheet – ATR Spectral Data Bases – www.piketech.com

Figure 3: Micro-ATR spectra of forensic samples: A – Benzocaine, 
B – Procaine, C – Strychnine

Figure 4: Visual identification of inositol (A) and pseudoephedrine, 
(B) from their powder mixture

Figure 5: Micro-ATR spectra of single crystals isolated from powder 
mixture: (A) Pseudoephedrine, (B) Inositol
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$1,000 Question Winner
We had several correct answers to our $1,000 question – “What ATR crystal material, 
at least as hard as ZnSe, would give a greater depth of penetration compared to ZnSe?”
And the winner – after drawing from the correct replies is Dr. Kathleen Schwehr of the
Laboratory for Oceanographic and Environmental Research at Texas A&M University.
Kathy’s correct answer is zinc sulfide (ZnS). Editors’ comment – ZnS is an especially 
useful crystal material if you plan to do depth profiling with our VeeMax II with ATR. 

This Newsletter’s Question
Let’s do some specular reflectance for our new question:

Send your answers to sales@piketech.com and you could be the winner of a $1,000 
accessory discount. In the event of more than one correct answer, we will do a drawing 
for the winner. Entries must be received by June 30, 2008.

The New CrushIR!
By Krista Garcia
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No, it’s not a wrestler. It’s the new 15 ton digital
hydraulic press. The CrushIR will be shown for the
first time at our PITTCON booth in New Orleans! We
would like to offer you a special opportunity to com-
bine the exceptional performance of this new press
with the high quality pellets you can make with our
13 mm Evacuable Pellet Press. When you have made
that perfect pellet you will want to hold it in your
FTIR sample compartment using the PIKE Magnetic

Holder for 13 mm pellets. What an excellent set of
tools for making KBr pellets! For a limited time when
you purchase the CrushIR, you get our Evacuable
Pellet Press and Magnetic Holder absolutely free!

Please contact email (garcia@piketech.com) or
by phone (608-274-2721) to take advantage of this
special, limited-time offer. Thank you and I look 
forward to helping you with your FTIR sampling
requirements soon!

“At what termed angle of incidence does 
the p-polarized reflectance of a material approach zero?”

Please stop and see us at 
one of these locations!

www.piketech.com


