
Please enter Promotional Code PT63013 in the Customer’s 
Notes box on the Checkout screen. Visit our e-commerce 
section and take advantage of this great opportunity. 

It was brought to our attention that two important 
buttons on our Home Page are often missed by visitors. 
If you have not noticed and clicked on the “CRYSTAL 
PROPERTIES” and “FTIR CALCULATOR” buttons during your 
visit you should do so. There are a wealth of useful details 
and key formulas under these two unassuming links. 

Facebook – we finally crossed the “100 friends” line. 
Please consider “liking” us – this will provide you with 
real-time updates on what is new at PIKE, the ability  
to ask questions and contact other users of 
our products. We hope to see you there soon.
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20% Discount, Two Buttons and Facebook  By Z Stanek

Progress Continues  By Irene Brierley

Dear Friends, here is our latest issue of PIKE Reflections  
with updates on another amazing year full of challenges, 
progress and ideas. The rate of change in the past  
12 months has been quite astounding. Even after recent 
expansion of the manufacturing area and additions to  
the diamond-turning centers, we encountered more 
requests for growth from the market and from our 
customers. This resulted in more new products and more 
manufacturing capabilities.

We are starting this year with the introduction of 
multiple new and updated products. In material science 
and biological research, sample temperature control is 
vital. Many of our new accessories address this specific 
requirement. There is more interest in automating 
spectroscopic measurements, and PIKE’s new mid-IR and 
UV-Vis plate readers offer unique capabilities in this area. 
The new VeeMAX™ III is an excellent answer to growing thin 
film, monolayer and depth profiling research, and the new 
JetStream ATR helps with analysis of “difficult” liquids. Due 
to space limitations it is not possible to cover all of our new 
intros here in full detail, so please visit our website and 
request the new catalog for complete information. 

Our plans for the next 12 months continue to be very 
ambitious, as we are looking at a number of new product 
concepts and more manufacturing capabilities. So stay 
tuned, let us know if you are interested in any of our 
products or special projects. Feel free to contact us directly 
or visit us at the upcoming trade shows.

On the R&D and manufacturing side PIKE Technologies 
has incorporated two key optical metrology instruments.

Continued Inside

In today’s business environment, 
many transactions have shifted to the 
internet. In our field it is relatively 
simple to find specific product details, 
but not necessarily easy to make quick, 
on-line purchases of even elementary 
parts or consumables. To address this 
need, we have made many standard 
FTIR and UV-Vis items available for 
immediate electronic purchase on 
our website. Many are in stock and 
available for instant delivery (we will 
confirm delivery time once your order 
is placed). Available products are 
marked by the red shopping cart in 
the category menu.

To promote this initiative, we 
are offering a 20% discount for all 
e-commerce product purchases until 
the end of June, 2013 (offer available 
to end users in the US and Canada only). 

Zygo NewView 3D Microscope
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The high-performance 
PIKE FlexIR™ Hollow Waveguide 
Accessory turns your FTIR into 
a remote-sampling analytical 
tool. The FlexIR can be used 
for analysis of surface area 
contaminants, studies of 
small material inclusions and 
analysis of objects too large to 
fit in the sample compartment 
of an FTIR spectrometer. 

The ATR probe options 
include a selection of diamond,  
ZnSe and Ge crystals and can 

be used to analyze soft materials and for research including 
development of cosmetics and clinical dermatology.

Two new “hardened” ATR diamond probes are designed 
to perform well under demanding experimental conditions 
often encountered in reaction monitoring. The probes feature 
a two-reflection monolithic diamond for added sensitivity. 
The 6.35 mm shaft diameter and 178 mm length make them 
suitable for use in a wide variety of reaction vessels. 

The high performance model is designed to withstand 
8.3 MPa pressure and temperatures of up to 150 °C. 

All PIKE mid-IR probes use unique hollow waveguides 
for IR energy transfer. The hollow waveguides offer multiple 
advantages over traditional chalcogenide fibers including 
durability and full mid-IR spectral range. 

New Options in 
Reaction Monitoring   

Progress Continues  Continued from page 1

Both are recognized and respected as crucial tools for R&D 
improvements and production precision specifications.

The Zygo NewView™ 3D microscope is capable of 
measuring surface height to sub-nanometer precision. This 
optical profiler works similarly to a standard microscope 
except that it scans the microscopic measurement area 
and constructs a map of over 300,000 height values. It 
is versatile enough for R&D investigations of surfaces as 
varied as crystals, machined surfaces or optical coatings.  
It allows for a fifteen second production sampling of surface 
roughness – for example, angstrom RMS finish.

The Zygo GPI laser interferometer measures full  
area surface form to test for specifications often referred 
to in fringes or waves – for example, a quarter wave optic. 
PIKE is proud to have the in-house expertise to master its 
metrology capabilities. R&D capabilities have now improved 
for our next generation of precision optical instruments.

FlexIR Hollow 
Waveguide Accessory  
with new ATR 
Diamond Probe

The research-grade VeeMAX is a staple variable-angle 
specular reflection/ATR accessory. With its innovative optical 
design, this accessory has found use across a myriad of 
fields due to its high performance, ease of use, and ability 
to maintain a purged environment during analysis and 
between samples. Some specific applications include depth 
profiling, electrochemistry, and analysis of monolayers and 
ultra-thin films, polymer orientation and Brewster’s angle.

Through the redesign, the VeeMAX III has retained 
its core identity, while receiving an overall facelift. The 
optical design has been maintained (U.S. Patent No. 
5,106,196) offering the wide range of incidence angles and 
flexibility that users have come to expect. In addition, the  
VeeMAX III continues to use face-angled ATR crystals to 
maximize throughput allowing for the collection of the 
highest quality spectra.

From the scientists’ viewpoint, 
performance is the most important 
criteria when selecting an IR 
accessory. At a 45° angle of incidence, 
the new VeeMAX III proudly exhibits 
a 20% or more increase in specular 
reflectance energy throughput 
compared to the VeeMAX II. The 
enhanced performance is directly 
realized through PIKE Technologies’ 
manufacturing processes and base 
materials. To begin with, all parabolic 

and elliptical mirrors are made from a high-quality 
aluminum stock, which features a fine recrystallized, 
uniform grain structure. This allows the mirrors to be  
cut and polished using single-point diamond turning 
technology in our manufacturing facilities creating a 
smoother finish for 
maximum reflectivity. 
Surface finishes of  
5 nanometers RMS 
and form to λ/4 may 
be obtained using the 
Ultra-Precision Lathe. 

To illustrate the 
versatility of the 
VeeMAX III, a couple 
of applications are 
presented. All data 
were collected using 
an FTIR equipped 
with a DTGS detector. 
Data collection time 
was 1 minute.

VeeMAX III: The Next 
Generation  By Jenni Briggs, PhD  

...a 20%  
or more  
increase in  
specular  
reflectance  
energy  
throughput...

VeeMAX III with ATR 
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Depth Profiling Via ATR
The hallmark feature of the VeeMAX III – variable angle of 
incidence – makes this accessory ideal for depth profiling. 
As the angle of incidence nears the critical angle, defined as 
the inverse sine of the refractive index ratio of the sample 
to the ATR crystal, the depth of penetration (dp) increases 
exponentially. Thus, a wide range of probing depths may 
be acquired by using a combination of crystal types with 
different refractive indices and sampling at varying angles 
of incidence. Penetration depths from a fraction of a 
micron to over 15 microns may be obtained. 

A film used for electronic packaging material was 
measured using the VeeMAX III with a ZnSe 45° ATR crystal 
to illustrate depth profiling. From the IR spectrum the film 
was identified as poly(ethylene terephthalate). Angles of 
incidence ranged from 43° to 57° resulting in depths of 
penetration of 2.4 to 1.2 µ, respectively (Figure 1). As the 
probing depth increases, differences in the absorbance 
bands throughout the fingerprint region are observed. 
The strong absorbance band near 725 cm-1, which may 
be associated with the out-of-plane deformation of the 
two carbonyl substitutions found on the aromatic ring1, 
is measured as a singlet at dp = 1.2 µ. As the dp increases 
by reducing the angle of incidence, additional absorbance 
bands materialize between 725–730 cm-1. 

Monolayers and Ultra-thin Films
Two of the most popular IR sampling techniques to 
investigate the chemistry of monolayers and ultra-thin 
films are specular reflectance and ATR. Both may be 
performed using the VeeMAX III. The angle of incidence 
for specular reflectance is often 80°, and an MCT detector 
is recommended. For ATR measurements, a germanium 
crystal is required, and to obtain the maximum energy 
the angle of incidence is 59° and 70° for a silicon and gold 
substrate, respectively. In this configuration, it is possible to 
collect quality spectra with a DTGS detector. Regardless of 
the sampling technique, a polarizer set for p-polarization 
is necessary.

In the case of self-assembled monolayers (SAMs), 
the objective is to introduce a chemically-defined thin 
film providing specific chemical and physical properties.  

Amine-terminated SAMs are of interest because the terminal 
amine groups may be modified to immobilize biomolecules 
via a peptide or a phosphoramidite linkage. The development 
of biosensors is a major driver of these types of research.

Hydrogenated amorphous silicon (a-Si:H) thin film 
research, another application for the VeeMAX III, is 
propelled by the development of solar cells, thin film 
transistors for imaging technologies, and light sensors 
in imaging scanners. Collected via ATR, a spectrum of a  
100 nm thick film of a-Si:H deposited on an n-type silicon 
wafer is shown in Figure 2. The Si-H stretch absorbance 
band near 2080 cm-1 is one band often used to assess film 
quality. Measuring the IR spectra of these ultra-thin films 
may also be used to optimize film processing parameters.

The VeeMAX III is designed to be versatile, meeting 
the demands of an active research lab. Several add-on 
options are available including automation for precise and 
reproducible angle settings. The ATR configuration may 
be fitted with a flow-through attachment, liquids retainer, 
and heated ATR plates. Please contact us with your specific 
application needs.

References
1.  Holland, B.J., and J.N. Hay. Polymer 43(2002) 1835–1847. 

Figure 1. ATR spectra of an electronic packaging film collected at various 
angles of incidence

Figure 2. ATR spectrum of hydrogenated amorphous silicon thin film

All PIKE Technologies long-path gas cells are 
available in heated configurations. The key 
component of the temperature controlled assembly 
is a portable thermal jacket with high capacity heaters and 
an efficient insulation layer. The temperature sensor is located 
in the gas cell chamber for optimum measurement accuracy. 

The cells can be heated from ambient temperature 
to 200 °C. The process is driven by a digital controller with 
programmable ramping rates and good stability control at 
pre-set temperature points. All PIKE gas cells offer excellent 
quality and value.

PIKE Gas Cell 
with Heated 
Option

PIKE Long-Path Gas 
Cells – Heated Option 
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Please stop and see us at  
one of these locations!

 Pittcon 2013,  
Booth 2102 

March 17–21, Philadelphia, PA

 ACS Spring 2013,  
Booth 1034 

April 7–9, New Orleans, LA

 ACS Fall 2013,  
Booth 1322  

Sept. 8–12, Indianapolis, IN

Congratulations to our 2012 New Challenge winners.

Winners Corner

You will be entered into our drawing for the Apple iPad if you answer the question  
below correctly (sometimes there is more to ATR measurements than 
one may think…) So, here is the question: 

You have a PIKE ATR accessory with a 45 degree ZnSe crystal  
(refractive index 2.4) and a liquid sample with a refractive index of 1.8.  
Do you think this combination will produce good quality spectra?  
What may happen here and what is the solution? 

Hint – try critical angle calculations available on our website 
under the FTIR CALCULATOR button.

New Challenge – With an Apple® iPad® at Stake...

Please submit your answers via e-mail (info@piketech.com) or through the contest link on www.piketech.com.  
Entries must be received by 5/31/2013. 

Sanjai J. Parikh 
University of California,  
Davis 
Winner, Laptop PC

Bruce Campbell 
Ontario Canada 
Winner, Kindle Fire™  
Tablet

Craig A. Damin 
Miami University 
Winner, Nexus 7™ Tablet

The free 2013 PIKE Catalog is 
available for delivery. In addition to 
the most comprehensive portfolio 
of FTIR and UV-Vis accessories 
carried from the previous edition, 
this book contains close to 20 new 
pages featuring 13 new and 
updated products. The electronic 
version of the catalog is available 
for immediate download at 
www.piketech.com. A paper copy 
can be requested by following 
the same link or by sending an 

e-mail request to info@piketech.com. 

New Catalog
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