
 

 

 
 

Nano Brief 

 
 

Exhibitions 

To stay aligned with market needs and continue engaging with 

customers throughout 2026, Ebatco will participate in the 

following regional, national and international exhibitions: 

 

• September 28 - October 1 – IMAT Materials Solutions 

Expo 2026, Booth #208, Québec City Convention 

Centre, Quebec City, Canada 

• October 13-15 – SEMICON West 2026, Booth #6808, 

representing Kyowa Interface Science Co., Ltd., 

Moscone Center, San Francisco, CA 

• October 28-29 – MD&M Midwest 2026, Booth #3636, 

Minneapolis Convention Center, Minneapolis, MN 

Visit our booth to talk with our staff scientists about material 

testing, characterization, and failure analysis that can strengthen 

your R&D and QA efforts. See you soon! 

 

Raman Spectroscopy & Microscopy Symposium 

Ebatco, along with Medtronic, Boston Scientific, and Oxford 

Scientific is proud to sponsor a Raman Spectroscopy 

Symposium 

 

Join leading researchers, scientists, and industry experts at the 

Raman Spectroscopy & Microscopy Symposium—a full-day 

event dedicated to exploring the latest advancements, 

applications, and techniques in Raman technology. September 

24 – Medtronic Operational Headquarters, Minneapolis, MN 

  

More information including details in program and registration 

can be found at https://www.oxinst.com/events/raman-

spectroscopy-and-microscopy-symposium-in-minnesota-2026. 

 

https://www.oxinst.com/events/raman-spectroscopy-and-microscopy-symposium-in-minnesota-2026
https://www.oxinst.com/events/raman-spectroscopy-and-microscopy-symposium-in-minnesota-2026


Ebatco 

 
 

Open House 

Thank you to all who came to Ebatco’s Open House on August 

6. It was wonderful to interact with our customers, neighbors 

and friends through conversation, tours and instrument 

demonstrations. Below are some fun memories from the event.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case Study 

 
 

Refractive Index of Solids Measured Using a Universal 

Measurement Spectrophotometer 

 

Accurate refractive index (RI) values are essential for designing 

and verifying optical components, coatings, and semiconductor 

substrates. However, most refractometry techniques require 

small, transparent samples that can be mounted against a prism 

or placed on the prism as a liquid. This creates a gap for 

manufacturers who need RI measurements on readied parts and 

on parts that are not translucent. Traditional refractometers 

simply cannot measure these materials, leaving industries 



without a practical way to confirm optical properties on finished 

components. Optical performance of reflective materials, such 

as silicon wafers, coated optics, and specialty polymers, 

depends directly on their refractive index. Measuring refractive 

index on finished reflective parts enables manufacturers to 

verify material consistency, ensure coating performance, and 

maintain quality control without destructive sample preparation 

to match the specific dimensions required for typical 

refractometers that uses the critical angle. For coatings and 

layered materials, the refractive index of a non-transparent 

substrate influences how a coated surface reflects light, how a 

coating interacts with the substrate optically, and how the 

materials behave in optical systems. 

 

The Cary 7000 UV-Vis-NIR Universal Measuring Accessory 

(UMA) enables high-precision specular reflectance 

measurements utilizing a high-resolution goniometer stage and 

a controllable linear polarizer set to p-polarized light, light 

parallel to the plane of incidence. This allows for angle‑resolved 

specular reflectance measurements on reflective solid materials, 

and does not require the material to be transparent. The 

p‑polarized reflectance curve exhibits a distinct reflectance 

minimum that can be used to determine the refractive index (Eq. 

1) without the size or contact constraints of traditional 

refractometers. The minimum is called the Brewster angle (𝜃𝐵), 

where n2 is the RI of the material of interest, and n1 is the RI of 

the surrounding medium, which in this case is air. This 

minimum can be used to obtain the RI of non-transparent 

materials, such as a polished silicon wafer or an opaque silicone 

with > 90% haze. The Brewster minimum is highly sensitive, 

requiring a high-resolution instrument and a uniform reflective 

surface. 

Eq. 1        
𝑛2

𝑛1
= 𝑡𝑎𝑛(𝜃𝐵) 
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Figure 1. The reflectance of P-polarized light of four different 

solids: consumer soda-lime glass slide, PC, opaque medical 

grade silicone and silicon wafer. All samples were normalized 

by setting the Brewster minimum %R to 0. 

 

To demonstrate the versatility of the Cary 7000 UMA, four 

different materials, two clear and two non-transparent, were 

tested: polycarbonate (PC), consumer grade soda-lime glass, 

opaque medical-grade silicone and a silicon wafer. Figure 1 

plots the reflection using 589.3 nm incident light at various 

angles, and Table 1 shows their measured RI values. The 

reflectance as a function of the incident angle was fitted using 

the Fresnel equation (Eq. 2) to mitigate uncertainty in the 

Brewster minimum caused by noise. Rp represents the fraction 

of p-polarized light reflected from an interface when the beam 

strikes at an incident angle (𝜃𝑖). The incident angle at which the 

reflectance is a minimum was extracted and used in Eq. 1 to 

calculate the RI. 589.3 nm was chosen to mimic the sodium D-

line light commonly used in many refractometers. 

 

Eq. 2         𝑅𝑝(𝜃𝑖) = |
𝑛2𝑐𝑜𝑠𝜃𝑖− 𝑛1𝑐𝑜𝑠𝜃𝑡

𝑛2𝑐𝑜𝑠𝜃𝑖+𝑛1𝑐𝑜𝑠𝜃𝑡
|

2

  

   

                                        

Eq. 3       Where:  𝜃𝑡 = arcsin (
𝑛1

𝑛2
sin(𝜃𝑖))  

    

 

Even for reflective or non‑transparent solids, the Fresnel 

equation requires the internal refraction angle, 𝜃𝑡  (Eq. 3), 

because the electromagnetic field penetrates the surface, albeit 

a very small amount. During curve fitting, numerical constraints 

are applied to keep sin(𝜃𝑡) within the valid boundaries of the 

arcsine function and ensure stable Fresnel reflectance 

calculations.  

 

Table 1 RI of Four Materials at Room Temperature 

 
* RI value of pure silicon 

 

The agreement between the experimental and reference RI 

values demonstrates that the system delivers reliable accuracy 

to the second decimal place. Conventional refractometers that 



 

measure critical angles rely on a sapphire prism that restricts the 

upper limit of refractive index to ~1.7. Measurements with the 

Cary 7000 UMA, as seen here for silicon, pushes this upper 

limit to 4.0. The silicon wafer’s deviation from the theoretical 

refractive index of silicon is likely due to a contribution from 

the native oxide layer, which has a refractive index of 1.46. 

 

This work shows that this automated reflectometry routine gives 

a fast, reliable tool for quality control and material 

characterization for both transparent and non-transparent 

materials, as well as for low and high refractive index materials. 

The Cary 7000 UMA gives manufacturers a practical, 

non‑destructive method to verify optical properties, support 

coating development, and maintain consistent product 

performance. 

 

 
To subscribe or unsubscribe to this newsletter, contact 

info@ebatco.com. 

 
 

Ebatco, 10025 Valley View Road, Suite 150, Eden Prairie, 

MN 55344, USA 

+1 952 746 8086 | info@ebatco.com | www.ebatco.com 
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http://www.ebatco.com/
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