
REFLECTIONS
U s e f u l  I n f o r m a t i o n  f o r  P r a c t i c i n g  C h e m i s t s  a n d  S p e c t r o s c o p i s t s

The format of this issue may surprise some of 
you, as this is not the PIKE Refl ections feel and 
look of the past few years. This is the format 
of the fi rst edition of our newsletter that “hit 
the stands” back in 1996 for the fi rst time. We 
decided to return to this original format one 
more time in order to catch your attention, pick 
a few “gems” from the old issues and share 
some important news with you, our friends and 
customers without whom the 25 successful years 
of PIKE would not be possible. And honestly we 
did this also for sentimental reasons.  :)

The main purpose of this edition is to celebrate 
this important milestone and pay homage to 

Phil and Irene Brierley – the founders of PIKE Technologies. It is very sad that Phil is not with us to 
participate in these festivities, but we are sure he is carefully watching it from “up there” and enjoying 
it immensely. A large portion of this newsletter is dedicated to his ingenuity, since without his vision 
and creativity there would be no PIKE. And there would be no PIKE without Irene who, after Phil’s 
premature departure, despite tremendous pain and diffi culties, was able to manage and oversee 
the remarkable growth of PIKE Technologies over the past fi fteen years. She did that with enormous 
attention and open heart to every single employee. She continued the customer and employee-centric 
philosophy and positive climate that is diffi cult to fi nd in today’s business environment. This has been 
and still is the main foundation of our success. 

The other reason for this issue is to let you know we will be discontinuing the printed version of PIKE 
Refl ections (with the exception of a limited number of printed copies for trade shows and visitors). It 
is time to move on and assume a more environmentally friendly approach in this area. Therefore, the 
next issues of PIKE Refl ections will be published and distributed electronically. We believe all of you 
would understand and support this decision.           

And fi nally, in October we are hosting an open house and party to bring our 25th anniversary festivities 
to closure (please see the invitation at the bottom of this page). All are invited. Please RSVP then stop 
by to celebrate with us - and mark your calendars for the 30th, 40th and 50th anniversary bashes already 
being planned. Thank you for the wonderful 25 years – we look forward to many more great years in 
your service.

You are Invited to an
 Open House 

in celebration of our 
25th Anniversary

October 10, 2014, noon - 7 PM
Visit our website for details

RSVP by Sept. 30th to 25years@piketech.com

 PIKE Technologies - 25 Years     Phil

Phil left the big corporate life to pursue his 
dream of independence and contributing to     
science “on his own terms.” Throughout his life, 
his family meant everything to him. Refl ection 
of this is clearly visible in the company name 
and logo formed from the initials of his family 
members’ names (Phil, Irene, Kathryn and 
Elizabeth). He started out in his basement with 
nothing but ideas. Dennis Shanks was his fi rst 
employee, and since that time every person he 
hired was treated as another member of the 
family. PIKE Technologies fl ourished under his 
leadership. The fi rst product offered by PIKE 
Technologies was a low-cost Horizontal ATR. 
Since then the product portfolio grew to over 
2000 items. Phil’s low-cost, high-performance 
accessory philosophy strongly infl uenced the 
entire FTIR industry. He created a complete line 
of automated accessories addressing the needs 
of modern FTIR laboratories. His creativity and 
unique designs were rewarded with a number of 
patents. Phil’s knowledge of his fi eld along with 
his honesty and dedication earned him great 
respect. His fun-loving nature, thoughtfulness 
and loyalty made him many friends. He left us 
way too early, in the prime of his creative years. 
Yet he laid very strong foundations for the future 
of PIKE. It is widely believed that Phil’s top 
achievement was the MIRacle Single Refl ection 
ATR. Its development is briefl y described on the 
next page. 

   Irene

There is a saying that “behind every successful 
man, there is a strong, wise and hardworking 
woman.” Irene was that person in the initial 
years of PIKE and became the main driving 
force that brought PIKE to where it is now.

In the early years, Irene provided unconditional 
support to Phil’s dreams and ideas. She 
managed fi nances, logistics, trade show 
organization and helped with the day-to-day 
operation of the budding business - including 
product assembly. During that time she and Phil 
raised two young daughters. With Irene’s efforts 
and management skills PIKE business doubled 
in the initial fi ve-year period. 

After Phil’s departure, the future of PIKE rested 
entirely on Irene’s shoulders at the most diffi cult 
of times. Yet she became determined to pursue 
Phil’s dreams and build on his legacy. In the fall 
of 2000, under her management, new PIKE 
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headquarters were completed. In September, 
the company moved to a beautiful new 
building with plenty of offi ce space and a large 
manufacturing area. Over the next fi ve years, 
Irene managed to signifi cantly grow PIKE’s 
revenue again and increase the number of 
employees from 10 to 30. All under her very 
prudent management style.

Eight years later PIKE moved again. This 
time, to a new 25,000 square foot home with a 
modern manufacturing space and sophisticated 
machine shop (which eventually became 
equipped with three diamond turning centers 
and metrology laboratory). Today PIKE employs 
60 people and is still growing. Irene achieved 
this by paying close attention to profi tability, 
balanced with anticipation of future growth and 
opportunities. 

However, the key to Irene’s character is her 
progressive pro-employee philosophy and 
generosity. Under her management, PIKE 
offered health insurance and other benefi ts 
to all its employees long before this was 
required by law. Irene has been nurturing 
and feeding the PIKE family forever with our 
famous Wednesday lunches. Her generosity, 
imagination and sense of adventure led to a 
number of interesting company events, not 
typical in today’s business environment. There 
is no doubt that PIKE would not be where it is 
without this wonderful and kind person.  

Today Irene is semi-retired, enjoying her 
grandchildren and occasionally helping Liz with 
managing the company. She will be attending 
the 25th Anniversary bash, so please be sure 
to stop by and say hello to this generous and 
open-hearted lady. 
 

 Bedtime Reading Series 

In the 1998 Fall Issue of PIKE Refl ections we 
started a series of “Bedtime Reading Stories”, 
meant to educate and entertain our customers 
involved with FTIR spectrometry.  As some 
aspects of FTIR are relatively complex, the idea 
was to use “real life” examples to explain some 
of the more complicated traits of this technique. 
Phil was the key driver and contributor to this 
series and wrote the fi rst three articles that 
were met with many positive comments. The 
series ended with his departure, but we would 
like to bring these articles back to you in this 
25th Anniversary issue. Hope you enjoy them – 
all points made are still valid... 

P.A.M. Dirac, one of the most famous geniuses 
of theoretical physics in the twentieth century, 
wrote in his book “Principles of Quantum 
Mechanics” that it is not the role of physics to 
provide analogies to describe physical theories. 
It was his strong belief that analogies hide the 
truth, in that they can never encompass the 
nuances of physical phenomena. But let us 

come down to earth a little. In trying to make 
ideas and principles more understandable, the 
analogy does have a use. In many cases it can 
clarify a particularly obscure notion. It can give 
a wider audience a better appreciation for what 
is going on “behind the scenes”. But we must 
always remember that an analogy should not 
replace a full understanding of the theoretical 
basis of a given phenomenon. So let us use 
these “crutches” as a means to an end, but 
never an end in itself. The fi rst article in this 
series deals with a comparison of dispersive 
and Fourier Transform spectrometers. Future 
articles will cover subjects such as diffuse 
refl ection, evanescent waves, resolution and 
more.

A STORY ABOUT SPECTROMETERS (I)

There was a baby grand piano in Billy’s house 
when he was growing up. When he was only a 
few years old and they had people around for 
dinner, Billy always wanted to do his party trick. 
He would ask a guest to blindfold him. Then he 
would ask the guest to take some scotch tape 
and tape down some of the keys on the piano 
and he would fi nd out which ones were taped 
down. 

It wasn’t a very clever trick, but the guests used 
to go along with it. You see, Billy wasn’t very 

Making of the MIRacle 

Phil was always striving to bring the perfor-
mance of existing FTIR products to the highest 
possible level. He concentrated his research 
in the area of single refl ection attenuated total 
refl ectance (ATR) spectroscopy. This work 
resulted in a number of unique optical designs 
and led to the introduction of the PIKE MIRacle 
- one of the best performing and most fl exible 
single refl ection accessories on the market. 
The fi rst patent for this product was issued in 
October of 1999, the patent for the diamond 
version followed a year later. Here is a brief 
excerpt from the patent document describing 
this game-changing design:

BRIEF SUMMARY OF THE INVENTION

The invention provides a stage for an infrared 
spectroscope with two separate transmissive

elements. The fi rst transmissive element is a 
single or multiple bounce sampling element 
upon which a sample may be placed. The 
sampling element is made of a hard, scratch-
resistant material, such as diamond, having 
the necessary spectral properties for internal 
refl ection. The second transmissive element is 
a focusing body of the proper size and shape 
to focus an image of an infrared source on a 
sample surface of the sampling element and 
re-focus the image of an infrared source on 
a sample surface of the sampling element 
and re-focus the image of refl ected light on a 
spectrometer detector. ( ... )

Almost immediately after its introduction, the 
MIRacle became the most popular single 
refl ection ATR on the market. It faithfully serves 
in many areas of research, routine analysis and 

quality control. The MIRacle ATR revolutionized 
and simplifi ed many sampling procedures and 
generated huge savings thanks to its ability to 
often eliminate sample preparation and shorten 
measurement time. The MIRacle ATR is clearly 
one of Phil’s largest scientifi c achievements that 
had (and continues to have) positive effects in 
many areas of spectroscopy. (See our contest 
on Page 4 to guess how many units have been 
sold since its introduction.)
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bright. He had a diffi cult childbirth and had a 
hard time getting things straight, but he did have 
a love for the piano. Even though he couldn’t 
play you could see, at that early age, that it was 
his passion. Billy would take a pad of paper 
and a pencil. One at a time he would press 
each key in turn. He would place the pencil 
on the pad and every time he heard a note he 
would make the line a little longer. Whenever 
he didn’t hear a note, he would move the pencil 
down the paper, and then up, marking the place 
where the note wasn’t there. It took him a while 
to do all the keys, but everyone was patient 
and clapped loudly when he fi nished the trick, 
and with a fl ourish, removed the blindfold and 
showed the  guests his pad. Billy started playing 
the piano when he was seven, and everyone 
said he had the “touch.” It wasn’t long before 
he would hear a song on the radio, and then go 
to the piano and play the notes perfectly. The 
family left town soon after, his father had a job 
elsewhere in the state, and Billy’s silly party trick 
faded from people’s memories. 

Years past, and when Billy was 16 his father 
died. Billy, who now wished to be called William, 
and his Mom moved back to town, into a house 
just up the street from where they used to live. 
After they were settled, they invited people over 
and it was almost like the old days. Everyone 
had eaten, and they were sitting around remi-
niscing. William stood in front of the piano and 
announced that he would like to perform a trick. 

Everyone laughed, remembering the trick from 
long ago, but decided to go along with it, the 
mood was right. William was blindfolded and 
he asked someone to tape down one key. It 
was taped down and William, with a fl ourish 
produced a broom handle from behind his back. 
What was he going to do with it? This wasn’t the 
trick that everyone remembered? With a crash 
he banged the broom handle on all the keys 
at once and listened carefully. After a moment, 
when the sound had died down, he said “Middle 
A” and asked for another key to be taped down. 
Doing the same thing with the broom handle, he 
said “Middle A, Top C.” He continued to do this 
many times over until over twenty keys were 
taped down, always coming up with the right 
combination of notes. Now that was a trick!! 

You see, William was what was known in the 
old days by the rather cruel name of “Idiot 
Savant.” Nowadays the name is “Autistic 
Savant.” Probably the most famous autistic 

savant is Raymond Babbit, played by Dustin 
Hoffman in the movie “Rain Man.” Raymond 
had a “head for numbers” and could count 246 
spilled toothpicks in an instant, whereas William 
had what is known as “perfect pitch” and an 
uncanny memory for notes. And what has all 
this got to do with spectroscopy? You see, 
each note on the piano is like a wavelength of 
light. Billy’s trick was analogous to a dispersive 
spectrometer. Each note, or wavelength is 
scanned, one at a time and the resulting sound 
or lack of sound is duly noted. It takes a long 
time to get a whole spectrum, but you get there 
in the end, without needing much intelligence at 
all. William’s trick is much more impressive. He 
can tell which notes or wavelengths are present 
in almost the same amount of time that it took 
Billy to press one key. But William, for this one 
part of his being was very, very intelligent, 
like a computer. William was listening to the 
cacophony of sounds from the piano and 
sensed the notes played (or not played) during 
this experiment. Although he did not perform a 
Fourier Transform in his head, he was able to 
analyze the “sound spectrum” in the way the 
FTIR spectrometer analyzes real samples. And 
of course, all the people who saw William’s new 
amazing trick, didn’t want to go back to see 
Billy’s old trick ever again.

DIFFUSE REFLECTION (II)

Johnny’s family wasn’t very rich when he was 
growing up. One of the big treats was to go to 
grandma’s on Saturday morning. There was 
always something good to eat. If he was good 
he would be allowed into the dining room, 
but only with grandma. On opening the door, 
the beautiful furniture and silver service on 
the sideboard was a land of riches to Johnny. 
Probably the most lasting memory of that time 
was the smell of polish - a mixture of linseed 
oil and beeswax that Grandma said was her 
secret recipe. It seemed that she was always 
polishing the dining room table, and if Johnny 
was especially good, he would be given a cloth 
to help polish the legs – grandma couldn’t get 
down there very well. 

She said the table was her mothers, and had 
been handed down. It was a Hepplewhite, 
made of the fi nest mahogany. She would rub 
the surface with a soft cloth and her special 
oil. Back and forth she would go, for what 
seemed to be hours to a small child (but was 
probably only a few minutes). When she was 
fi nished, she always switched on the light 
above the table, a small chandelier, stood back 

and smiled. The refl ection of the lights in the 
tabletop was a sight to be seen, and a rich glow 
seemed to emanate from the table surface. 

Sit down at a polished table and turn on the light 
above the table. When you look at the table you 
will see the refl ection of the light in the table. 
The color of the refl ected light will be the same 
as the color of the light. This light that you are 
seeing is specularly refl ected light. Your eye is 
“detecting” the color of the light bulb rather than 
the color of the table. Look a little to one side 
of the refl ected light. What you see now is the 
color of the table. The light illuminates the table 
and the light you are now seeing is diffusely 
refl ected. Your eyes are now “detecting” the 
color of table and not the color of the light. 
Diffusely refl ected light contains information 
about the substance being illuminated. This 
information is also present in specularly 
refl ected light, but is swamped by the intensity 
of the light that is specularly refl ected from the 
light source. The fi nely polished mahogany 
table has a “rich deep” color. A mahogany table 
with a poor polish will lack this richness of color. 
Even though we are looking at the same type 
of wood, impregnated with the same linseed 
oil, we see differences in the color. In a similar 
manner, when we perform a diffuse refl ectance 
analysis of a sample, the spectrum obtained will 
be dependent on the preparation the sample. If 
we wish to look at only diffusely refl ected light 
from our fi nely polished table top, and compare 
it to a poorly polished tabletop, we will have 
to do some sample preparation. In this case 
sanding both surfaces with coarse sandpaper 
will do the trick. (You will have plenty of time 
to investigate the colors since you will be 
grounded for a long time.) 

In order to produce consistent results from 
a diffuse refl ectance analysis, the sample 
should be fi nely ground. Even though it is fi nely 
ground, the sample will still exhibit a specular 
refl ectance in the infrared. We have to dilute the 
sample with an IR transmitting powder such as 
KBr. The KBr doesn’t have any spectral features 
and now the grains of sample are spread out 
in the KBr, each grain scattering a portion of 
the IR beam. The specular refl ectance from the 
sample is greatly reduced and we end up with a 
sample that is, in an infrared sense, extremely 
rough. Take a look up from reading this and 
look around. Just about everything you see is 
due to diffuse refl ection. It’s not so mysterious 
now, is it!

FTIR’s AND HOW THEY WORK (III)

Red and yellow and pink and green,
Purple and orange and blue,
I can see a rainbow,
see a rainbow,
see a rainbow, too.

Everyone who has used an FT spectrometer 
has seen the signal it produces, the 
interferogram. It is talked about casually and 
familiarly, but how can a meaningless squiggle 
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produce a spectrum? Let us talk about a visible 
FT spectrometer for the moment. It is so much 
easier to visualize red and blue rather than 
1 micron and 5 microns. Now, let’s look at 
detectors. The frequency of light is far too high 
to measure directly. Maybe Geordie LaForge 
can do it, but we have a way to go.  Detectors 
can only measure light intensity. They do not 
“know” what the color of the light is. In order to 
measure a spectrum, this problem has to be 
circumvented. With dispersive spectrometers 
it was easy. Just illuminate the sample with a 
discrete color of light and measure, with the 
detector, the intensity of the light getting through 
the sample. Then change the color and repeat. 

What does an interferometer do? The light that 
passes through an interferometer is modulated 
in a very special way. Each particular color 
of the light is coded into a different audio 
frequency. So blue is turned into a high pitch, 
green is turned into medium pitch and red is 
turned into low pitch, say. If you could connect 
headphones up to an FT spectrometer, and 
place a red fi lter in the beam you would be able 
to hear a discrete note. Change it to a blue fi lter 
and the note rises in pitch. If you had a fi lter that 
could transmit both blue and red together, you 
would be able to hear two notes. Blue, green 
and red would give you three notes, and you 
could probably distinguish all three. 

Our good buddy, Fourier did some mathematics 
a long time ago, saying that if you have a lot 
of discrete frequencies, and you record the 
waveforms of these frequencies, you can do 
some math on the recording and fi nd out what 
these frequencies are. All you then need to do 
is translate the frequencies to colors and, voila! 
You have a spectrum. 

So why does an interferogram look like it 
does, and what is a centerburst? Well it just 
so happens, as a feature of an interferometer, 
that all these sound waves are exactly in step 
at one particular position, so they all add up to 
give a really big peak. As you move away from 
this peak, the sound waves, because they are 
different frequencies, get all mushed up and 
start to cancel each other out. But just because 
they get mushed up out does not mean that 
they are no longer there.

   Selection of $1K Questions 

Almost every issue of PIKE Refl ections con-
tained a contest related to less- and more-
known spectroscopy facts and people. Below 
is a short selection of the more interesting 
questions (and answers) posted throughout 
the nearly 20 year period of the newsletter’s 
existence. We hope you enjoy them…  

Q: What is the difference between depth of 
penetration and effective penetration in ATR 
analysis? 

A: In ATR, an evanescent wave extends into 
the sample, and the wave magnitude is a 

function of wavelength, angle of incidence 
of the IR beam, and refractive indices of 
the ATR crystal and sample. The depth 
of penetration is calculated as 1/e of the 
evanescent wave surface intensity, and 
may be thought of as the depth where the 
evanescent wave may still interact with the 
sample effectively. The effective penetration, 
on the other hand, is a calculated parameter 
that offers an approximate sample thickness 
to obtain an equivalent absorption spectrum 
in transmission compared to that obtained 
via ATR. (Griffi ths, P.R. and J.A. de Haseth. 
Fourier Transform Infrared Spectrometry. 2nd 
ed. Hoboken, NJ: John Wiley & Sons, 2007.)

Q: What volume of liquid is required to pro-
vide full ATR depth of penetration on the 
MIRacle single refl ection diamond crystal? 

A: 5.1 nanoliters 

Q: Who can be credited with the discovery 
of infrared radiation?

A: The discovery of the infrared region in 
1800 is credited to William F. Herschel; a very 
talented fellow, who also discovered Uranus, 
two of that planet’s moons, two satellites of 
Saturn; catalogued 2,500 nebulae and star 
clusters, 848 binary stars, developed infrared 
astronomy, discovered the orbital motions 
of double stars, improved the design of the 
refl ecting telescope, and composed several 
symphonies.

Q: What is the earliest known infrared 
detector?

A: The pit viper’s heat sensor (indicated below 
with an arrow).
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Q: What is this a spectrum of? 

A. Single Malt Scotch Whiskey - the reward was 
the actual (and unopened bottle) of the sample.

   25th Anniversary Question

This seems to be the only appropriate question 
for this special edition of PIKE Refl ections – so 
here we go: 

Q: How many MIRacle accessories have 
been placed in our customers’ hands since 
the product introduction in 1997?

A.   12,000
B.   16,500
C.   20,100

Please submit your answer via e-mail:
contest@piketech.com

Or visit our website and click the contest icon 
to enter. The winner’s name will be drawn from 
the pool of correct answers and he or she will 
receive a diamond version of the MIRacle 
accessory.  Good luck!  Entry deadline is 
December 31, 2014. Winner will be announced 
on January 5, 2015 on www.piketech.com.
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   PIKE Homes

PIKE Technologies’ business philosophy 
relied (and still does) on three main 
principles: serving the scientifi c community 
with imaginative design and high quality 
accessories for spectroscopy research and 
routine applications, rapid and cost effi cient 
development of specialized products, and 
exceptional customer and applications 
support. 

As the company grew from 3 to 60 people 
in the past 25 years, these basic principles 
never changed. The most important part of 
this equation, attention to our customers, 
easy access and responsiveness, remained 
constant even as our growth propelled us to 
move to new places. 

Let us take you down memory lane starting 
with Brierley’s house (where the fi rst HATR  
was created) and our four other locations.      
Although the addresses have changed, we  
are still at (608) 274-2721, info@piketech.com 
and www.piketech.com and ready to assist 
you. Please feel free to visit any time… 
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Right: Philip Brierley began manufacturing 
the fi rst PIKE accessories in the basement 
of his home in 1989.

Below: Phil and Irene Brierley’s home in 
Madison, Wisconsin was the fi rst offi cial 
location of PIKE Technologies. 

1990 - 1994, 6313 Odana Road, Madison, WI           1994 - 2000, 2919 Commerce Park Drive, Madison, WI

 2000 - 2009, 2901 Commerce Park Drive, Madison, WI           2009 - Present, 6125 Cottonwood Drive, Madison, WI
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intention to continue on that path. We will be 
paying close attention to your needs and we 
will continue creating products and solutions 
that meet and exceed your expectations. In the 
past few years, we have invested heavily in 
our engineering, manufacturing, high precision 
diamond turning and metrology technologies 
in order to improve design and manufacturing 
effi ciency as well as maintain our high 
quality. We plan to engage in new ideas and 
opportunities, but we will never lose focus on an 
individual customer. We will always be happy 
to discuss and address your needs.  PIKE’s 

philosophy remains the same – there will 
always be a real person on the other side of the 
line to answer your questions and assist you in 
running even your most diffi cult applications. 
We will continue to develop products quickly 
and effi ciently and pay immediate attention to 
any issues that may arise. 

Thank you very much for your past support. 
We are all looking forward to another 25 years 
of new ideas, products, growth and success; 
but most important, to developing even closer 
relationships with you, our customers…

                                             The PIKE Team 

   

   The Next 25 Years

It is only suitable to bring this fi nal printed 
edition of our newsletter to conclusion with a 
look forward. PIKE has always been a dynamic 
and customer-oriented enterprise, developing 
new and unique products that address the 
widest range of needs and applications. Recent 
examples include the GladiATR monolithic 
diamond ATR, an extensive selection of long-
path gas cells, integrating spheres, hollow 
waveguide probes and many others. It is our 
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