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New Faces at PIKE

PIKE Just Keeps on Growin’!

                  Dave         Stu                         Kent             John        Mike

                 Dennis                                                                        Dennis II     Gabor

Thanks to the continued loyalty of our existing
customers and to the many new customers that
have purchased our products in recent months,
the PIKE Technologies team is continuing to
expand.  Since our last newsletter, three more
talented people have joined PIKE.

Ryan Shiroma joined the PIKE team this summer
after receiving his degree in Mechanical Design
from the Madison Area Technical College.  In
addition to providing us with mechanical design
on new products, Ryan is the administrator of
our new Solidworks Computer Aided Design
System.  He also is the coordinator of our
Engineering Change Process.

Dr. Gabor Kemeny joined PIKE in a part time
capacity in September.  Gabor received his
doctorate in spectroscopy from the Budapest
Technical University in Hungary.   He also did
post-doctorate studies at Ohio University under
Dr. Peter Griffiths.  He has considerable
experience in FTIR, NIR and Raman Spectroscopy,
both from an applications perspective as well as
in new product development.  We are putting this

experience to good use in solving many
applications development challenges and
designing and testing new accessories.  Gabor’s
knowledge can help our customers select the
best accessory for their sample.

John Peterman joined PIKE on October 1.  For
the last several years John was managing the
Cahn Instruments business, (later Thermo Cahn)
a manufacturer and provider of Thermogravimetric
Analyzers (TGA) and Surface Science
equipment.  John began his career with Nicolet
Instrument Corp. working in Engineering and the
Marketing departments over the years, so he is
well versed in the needs of the Spectroscopist.
John’s educational background is in Chemistry
and Business, with new product development
being the primary focus of his professional career.
He’s currently working on a number of marketing
and product development projects.

If you want to put a face to the name, check out
the company picture.  We’re all there. Just like our
accessories, even our Christmas tree has been
automated this year (it spins in a circle).  No,
sorry, automated trees are not available in the
PIKE Catalog.

As PIKE continues to grow, keep in mind that our
goal is to continue to provide the kind of support
and responsiveness only a small company can
bring.  As usual, when you call us during regular
business hours, you will not get a switchboard
operator or voicemail but someone who can help
you right away.  So don’t be surprised when
you call if you get John, Ryan or Gabor directly.
Just like everyone here, they want PIKE to be
your favorite spectroscopy company.
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IN THIS ISSUE

Match the penguins to the appropriate PIKE
employee.  See “tiebreaker” on page four.

Happy Holidays
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Measuring Gases (III)

This is the third installment in the Gas Analysis
Series written by Dr. Philip L. Hanst

INFRARED SIGNATURES OF GASES

All polyatomic molecules and hetero-nuclear
diatomic molecules absorb infrared radiation.  The
absorption changes the molecular rotation and
vibration.  The pattern of absorption therefore
depends on the physical properties of the
molecule—such as the number and type of atoms,
the bond angles and bond strengths.  This means
that each spectrum differs from all others and
may be considered the molecular “signature”.
Monatomic gases such as radon and
homonuclear diatomic molecules such as oxygen
and nitrogen do not have infrared bands and
therefore must be measured by non-infrared
means.  Diatomic molecules such as NO, CO, HCI,
and HF have a single major band that is an array
of individual lines, each with an atmospheric
pressure width of about 0.2 cm-1.

Many of you will already know that “Z” Stanek
has taken a new position in Rochester, New York
which will give him new challenges and
opportunities and also allow him to be located
closer to his family.  He became our Sales and
Marketing Director in June 1996 and since that
time PIKE has grown, due in no small part to Z’s
contributions.

Good Luck Z!!!

Linear polyatomic molecules like C02 , N20 and
C2H2 also show arrays of individual lines.  Non-
linear polyatomic molecules like 03, S02, NH3,
H2CO, CH4 and H20 have many apparent “lines”
that are in fact small bundles of lines, with the
widths of the bundles varying from 0.2 cm-1 to
many cm-1.  For larger polyatomic molecules at
atmospheric pressure there are so many lines
overlapping each other that the spectral features
are broad and smooth, except for occasional
“spikes”.  The structure in the main band of an
important medium-sized molecule, Methanol, is
shown in the figure here.

GASES AND CONDENSED PHASES HAVE
DIFFERING TECHNIQUES OF MEASUREMENT.

When a gaseous sample is analyzed by its
infrared absorption, the technique to be used is
considerably different from the technique to be
used when the sample is a liquid or a solid.  The
techniques differ because the spectra differ.

Gaseous molecules, especially those of low
molecular weight, are likely to have fine structure
in their absorption bands; while condensed phase
materials have broad bands without fine
structure.  The fine structure of the gaseous
spectra is very valuable in the analysis of the
gases, allowing simplifications in the quantitative
analysis method.

Not only does the measurement technique
change when going from condensed phases to
gases, but the hardware requirements for the
measurements also change.  Gas studies require
higher spectral resolution than the study of
condensed phases.  If the sample is a solid or a
liquid, a spectral resolution of several
wavenumbers may be used without loss of
spectral information.  If the sample is a gas,
however, that low degree of spectral resolution
will hide the fine structure in the spectrum and
thus cause a loss of ability to distinguish between
molecules and a loss of the ability to measure
correctly the components of mixtures.

RULES FOR QUANTITATIVE ANALYSIS OF
GASES

(1) When measuring small molecules, avoid high
absorbance values because at the high values the
narrowness of the spectral features will cause the
absorption law to fail.

(2)The absorption law is not likely to fail for heavy gaseous
molecules that do not have fine structure in their infrared
bands.

Did you realize that you can convert your existing
MIRacleTM to the features of our new MIRacle AG
Diamond sampler with digital clamp?  Conversion
is fast and easy with no adjustments and it
requires only a screwdriver.  The new Single
bounce sampler features a virtually scratchproof
synthetic diamond mounted into a prealigned, nickel
plated stainless steel base.  The PIKE designed
diamond sampler provides the highest throughput
and lowest noise available.  The new PIKE Digital
clamp allows for reproducible sampling by
providing direct read out of applied pressure. To
aid in access to the crystal, the clamp can be
swung to the side as is shown below.

Diamond Upgrade parts
025-2100 MIRacle, Diamond Universal

Plate, Single Bounce $3,500

025-3090 Digital Clamp $1.350

025-2500 MIRacle, Diamond Plate & Digital
Clamp Upgrade $4,700

Other crystal types available
025-2010 MIRacle, ZnSe Universal Plate

$1,000
025-2050 MIRacle, Ge Universal Plate

$1,090
025-2070 MIRacle, AMTIR Universal Plate

$1,350
025-2090 MIRacle, Si Universal Plate

$1,200

Upgrading your MIRacleTM

His knowledge and professionalism with
customers together with his willingness to roll up
his sleeves and help where ever needed, made
him an important part of the PIKE family.  We miss
his sense of humor, which often surfaced at his
own expense (see above) taken from a photo-
shoot to promote the new Diamond Miracle. The
lure of the bright lights was too great!
We hope he will remember the excitement (and
the popping of Champagne corks!) as we
celebrated the delivery of our first catalog on
which he had worked so hard, the first issue of
our newsletter, and the open house celebrations
which followed the move to our new larger facility.
Another milestone in the life of PIKE!
Z, we wish you well in your new job and
happiness for you and Marta in your new home.
Thanks a million for all you have done!  Your
contributions will have a positive effect on PIKE
for many years to come.

New Digital Clamp swung to the side for easy access to the crystal
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(3)As resolution is increased, the range of valid
absorbance values is increased.

(4)The total sample pressure should be kept high by the
addition of inert gas.  The total pressure should be the
same for both the sample spectrum and the reference
spectrum.

(5) The sample spectrum and the reference spectrum
must both be recorded with the same spectral resolution.

(6) When lines are not fully resolved, it is advantageous
to record both the sample spectrum and the reference
spectrum with small maximum absorbance.  Only one
reference spectrum is then required for quantification over
a wide range of values.

(7) In measuring gases, the signal-to-noise ratio in the
spectrum should be kept as high as possible, thus
maximizing the range over which valid measurements
can be made.  In many cases, a signal-to-noise ratio of
10,000 will allow valid concentration measurements over
a range of 1 000, using only one reference spectrum.

The RIAS procedure has been described as the
“peeling of the onion”.  Compound A may first be
measured by integration over one of its distinctive
spectral features, and then the computer will
remove the entire spectrum of Compound A from
the sample spectrum.  One may then measure
compound B and subtract its spectrum from the
sample spectrum.  One then proceeds to the
measurement and subtraction of Compound C.
These successive measurements and
subtractions can be done automatically. If there
is some error in the “peeling down” process, the
spectral subtractions will leave some residual
spectra, either positive or negative.  A second
automatic run-through then measures the
residuals, with the sum of the two runs giving
the correct answers for all measured
compounds.

RIAS can succeed where other quantitative
analysis methods will fail.  One reason for this is
that RIAS can take advantage of fine structure in
the spectra.  RIAS works best when measuring
narrow spectral features—spikes (Q-branches),
shoulders of bands, small bundles of lines, or
even individual lines.

The use of detailed features promotes
discrimination between compounds with
overlapping spectra.  In atmospheric analysis,
for example, the use of spectral details allows
pollutant measurement while working between
water lines. This avoids noise and interference
from subtraction artifacts.

Calibration is inherent in the quantitative spectra.
A person who uses this software does not need
to handle any gas mixtures or other calibration
chemicals.  The only chemical he works with is
the sample he is analyzing.

In many samples there is interference by the
absorption spectrum of water vapor.  The problem
is especially severe in the analysis of the ambient
air.  Even though the water lines are subtracted
away, some residuals will remain and only noise
will be present where the water absorption was
intense.  Since RIAS can operate in narrow
spectral regions, water interference can be
avoided for nearly all compounds.

In the following list are nine advantages that RIAS
has over the multivariate quantitative analysis
methods, such as the methods of classical least
squares (CLS) and partial least squares (PLS).

REGION INTEGRATION AND
 SUBTRACTION (RIAS)

Concentration information is extracted from the
spectrum by the technique of Region Integration
and Subtraction (RIAS).  This is an automation of
the traditional method of making quantitative
measurements in which areas under spectral
features are calculated and compared, Band
areas are compared not by the former method of
hand and eye, but by the computer.  The program
not only does this better than a human being, but
it also immediately removes the spectrum of the
measured compound from the sample spectrum.
The data system will continue on through as many
compounds as are designated in the program.
With RIAS one can measure any compound that
has an available digitized reference spectrum.

(1) In RIAS you can measure one compound at a time in
the presence of many other compounds, even if there are
things in the spectrum that you do not understand and
cannot account for.

(2) In RIAS you can measure a selected few compounds
in the presence of others.

(3) In RIAS you see what you are doing.  You have visual
verification of the success of your measurement.  If you
oversubtract or undersubtract, you can see it.  If your
reference spectrum is right, you know that you got the
right answer.

(4) In the presence of a major component, like water,
RIAS allows you to go between the lines for valid
measurements of other compounds.

(5) With RIAS you can measure your chosen compounds
even if the relevant spectral region has unknown
contributors to the total absorption.

(6) With RIAS, baseline irregularities have little effect on
the measurements; degradation of the optics has little
effect on the measurements; the presence of light-scattering
particles has little effect on the measurements.

(7) RIAS does not require the preparation of standards; the
standards are already available in databases.

(8) With RIAS, there is no plotting of calibration curves and
no creation of mathematical models.

(9) When using RIAS there is no need to perform matrix
algebra or factor analysis.

Detailed examples of the operation of RIAS are given in
the book GAS ANALYSIS BY INFRARED ABSORPTION,
published by Infrared Analysis, Inc.

PIKE has a new price list.  It is the first update
since March of 1999.  If you have not already
received your copy please call us.  The prices on
the web page have already been adjusted.

From January 1 through March 2002, PIKE is
offering a 50% discount on our Multi-Reflection
HATR accessory.  This high performance
accessory is designed to provide excellent results
with a minimum of effort.  It’s ideal for your
quantitative and qualitative applications.  This
special offer is valid for a limited time only, so
don’t hesitate.  Call Melissa for a quote today!

*Other promotions and discounts cannot be
combined.  This offer is available on standard
configurations utilizing ZnSe 45 degree crystals
only.

New Price List

For additional copies of the price list and ordering
information, please contact Melissa at:

Kopp@piketech.com
or

(608) 274-2721

50% Off Standard HATRs
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2901 Commerce Park Drive
Madison, Wisconsin 53719

STAMP

Please mail, fax or e-mail your answers.

PITCON 2002, Memorial Convention Center,
New Orleans, LA
March 18-21, 2002 Booth #325

Eastern Analytical Symposium and
Exposition (EAS), Garden State Convention
Center  Somerset, New Jersey
November 18-21, 2002
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The contest continues - all participants
who correctly answer the above
question will take a part in the drawing of
a $1,000 discount toward any PIKE
accessory of equal or higher value.
Please send your answers by e-mail, mail
or fax (please include information
regarding the brand and model of your
FTIR spectrometer). The drawing will be
conducted on February 1, 2002 and the
winner will be announced in the next
issue of PIKE Reflections and on our web
page, at:
        http://www.piketech.com

$1,000 Question

PIKE 2001 Show Calendar

$1,000 Answer

Our last $1,000 Question from PIKE Reflections
Vol. 6/2 was intended to be a bit easier and less
time consuming than the last couple of contests,
one of which stumped all of you.   And it looks
like the plan worked as we received more than
one correct answer.  The question challenged
you to explain a figure showing two IR spectra
of an edible oil sample collected under identical
spectrometer parameters, but having significantly
different absorbance levels (hint: like a factor of
10 different).

We put all the correct answers into a drawing
held this Fall, which identified this issue’s winner
as Dr. Brian Smith of Spectros Associates in
Shrewsbury, Massachusetts.  Now here is his
answer:

“Based on the spectra published in “Reflections”,
the two spectra were obtained at different
pathlengths. This could be achieved in one of two
ways:

 1. If using ATR, crystals of the same material but
different number of “bounces” would give different
effective pathlengths.  Since the intensities in the
two spectra are different by about a factor of 10,
my guess would be one spectrum was obtained
with a MIRacle, while the other with the classic
Pike 9-bounce ATR accessory……………….or

2. The two spectra could have been taken using
two liquid transmission cells of different
pathlengths, e.g. 10 and 100 microns respectively.
Am I right??”

You were right the first time, Brian. These spectra
were collected using a single reflection ZnSe
MIRacle™ ATR accessory, while the other was
run on a PIKE multiple reflection ZnSe Horizontal
ATR accessory, which has 10 reflections.
Congratulations Brian – you’ve earned a $1,000
discount towards the purchase of a new PIKE
accessory!

Thanks again to Dr. Kimberly Abramo for suggesting
this question, but sorry it excluded you from
participating this time.  The good news is that here’s
a new $1,000 question that you can take a shot
at.  Good Luck everyone!

Many compounds share spectroscopic attributes
or important characteristics.  All data associated
with a chemical can (and should) be used to identify
and classify unknowns.

The following numbers all involve something
unique about our unknown chemical this issue.

0, 4, 6, 10, 100, 273, 1781, 3250

While these numbers are by no means all of the
relevant data, they are enough clues to help you
deduce the compound in question.  If there is
more than one correct answer, the explanations
of each of the numbers will determine the winner.
Good luck and don’t puzzle over this too much.

An additional  tiebreaker, if needed, will be
matching PIKE employees to the penguins on our
Holiday Card.  As usual, creativity and innovation
will be rewarded.

Liquid Demountable Cells
Starting in the new year, PIKE is going to offer a
sale on sampling accessories in each issue.  This
issue will feature our demountable liquid cell
holder.  The package includes: the 2” x 3” slide,
two teflon gaskets, a teflon O-Ring, two luer
caps, two luer plugs, two window alignment
caps, and a complete set of spacers (two of
each size).
The Cell usually sells for $125, but for all orders
taken before February 1, 2002 the price will be
$110.  To qualify for this price this article must be
mentioned when placing the order.  Please
remember, windows must be ordered separately.

New Year Sale

162-1100


