
Dedicated to finding fast and accurate solutions to 
your measurement needs.



M³ Measurement Solutions has been providing 
custom test services and solutions since 2005

Core Competencies:
Optical alignment and testing
Software/ Electronic engineering
Automation/ Motion control
Custom test equipment design and manufacturing

Our Optics Team:
Provides measurement services for Refractive Index, 
dn/dT, dispersion and transmission
Covering a broad range of operating temperatures and 
wavelengths from the visible to long-wave IR

Our Software Team:
Provides software design and test automation solutions 
to meet specific needs
We develop in LabView, Visual Basic 6.0 and Visual 
Basic.Net, a combination that provides flexibility to 
develop the end product as efficiently as possible.

Who we are
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M³ can help ensure your product performance before 
you start manufacturing lenses

Differences in actual versus theoretical optical properties can significantly 
impact the performance of your imaging system

Refractive index:
○ Poor focus quality (inadequate correction of                                                       spherical 

aberration)
○ Focal length
○ Field of View and Magnification error
○ Reduction in MTF (Resolution) 

Dispersion:
○ Uncorrected chromatic aberration 
○ Blurred images
○ Halo Effects

dn/dT:
○ Athermalization 

Change in focus over temperature
Uncorrected spherical aberration
Chromatic aberration over temperature
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Why Measure Refractive Index and dn/dT?

Across the globe many diverse companies are 
developing and manufacturing new optical 
materials for current and emerging markets.

IR Crystals: Germanium, Silicon, ZnSe, etc.
Visible and NIR Plastics.
Visible glass
Chalcogenide glass

Optical material properties can vary based on:
Raw material quality
Process control
Process equipment
Process type

There can be many differences in RI
found between reported sources: Zemax,
CodeV, Handbook of Optics and vendor
data sheets, etc.
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System 
System description:

Fully Automated 
We use a dual source broadband monochromator to select wavelength. 
Tungsten Bulb and Ceramic glow bar cover from Visible to LWIR
The monochramator has a 3 grating turret which provides coverage from 350nm to 
7.5um and 1um up to 14um.
We collimate the output  slit of the monochromator and send it thru the sample which is 
set either in our small rotary stage or Dewar which are both set precisely above  our 
larger rotary stage. 
The large rotary stage is equipped with an extended arm with a  focusing OAP mirror 
and 3 detectors placed on a turret.
We currently use a Si/InGaAs , InSb and MCT
Automated Ln2 filled Dewar with Vacuum to 1e-4 Torr
Lakeshore temperature controllers with Calibrated Si diodes 
Generally we see less than .03 Deg C delta across the sample  when measuring over 
temperature.
Long soak times to guarantee temperature stabilization 
Multiple measurements are taken to make up each reported value to benefit from 
averaging and evaluation of standard deviation.

Current traceability:
NIST has provided  us a CaF2 prism which they measured for refractive Index in the 
Visible.
They believe their uncertainty on their data is +-0.00001. However, this is not a certified 
traceable measurement.
We  calibrate our instrument to this prism in the visible and then use crossover 
wavelengths  to transition from the visible into the IR.
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M³ Testing Services
Tests

Index of Refraction (RI)
dn/dT (Refractive Index vs. Temperature Measurement)
Dispersion (Refractive Index vs. Wavelength Measurement)
Transmission

Measurement Ranges
Refractive index measurements at wavelengths from 350nm to 14um
Temperature ranges from 77°K to +100 °C (373 °K).
Accuracies in the 4th & 5th decimal place depending on  material          
type and sample configuration.
Many times the largest source for uncertainty tends to be the prism not 
meeting flatness specifications. This affects the wave-front error but more 
importantly the apex angle measurement.

Data Format
Excel table of Refractive Index vs. Wavelength and Temperature
Curve-fit to common dispersion equations:
○ Sellmeier
○ Herzberger
○ Cauchy, etc

Measurement Method
Refractive index is measured via a modified minimum deviation technique. 
In utilizing this technique, a small prism or wedge must be manufactured 
from the material under test

ZnSe Index fo Refraction Evaluation1Temperature Corrected
Sellmeier(a,b,c,d,e,f,g)

r2=0.99999985  DF Adj r2=0.99999981  FitStdErr=2.6575762e-05  Fstat=33015887
a=0.56301404 b=4.7915542 c=0.18659463 d=0.57141202 

e=0.38459488 f=3.1353934 g=49.007864 
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Refractive Index versus Temperature @ 5348nm
Least Squares Linear Fit

r2=0.99904404  DF Adj r2=0.99888472  FitStdErr=4.4635254e-05  Fstat=13585.936
a=2.4100267 

b=6.2183299e-05 
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Get it right first time

It is much more cost effective to test a small sample 
of raw material before building an integrated optical 
system, rather than to troubleshoot and try to reverse 
engineer a problem after a system has been built and 
customers are waiting.

“Thank you very much for the data.  It does appear that this explains what 
we were seeing in our lens design.  We had reverse engineered the design 
to see what index difference would give us the results we were seeing and 
your data does provide supporting evidence of our hypothesis. 

I look forward to working with you again in the future.” 

Alan Rakes- Chief Systems Engineer 
DRS Technologies

“The other set of data really help us confirm some things we were seeing in 
our product. Thanks again”

Ken Barber- Project Management
Edmund Optics
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Current Development Projects

PTB traceable ZnS (Multi-spectral) 
standard for dn/dT and Absolute 
Refractive index. (Q3 2012)
New products and services:

Single-wavelength IR interferometers (Q3 2012)
Homogeneity testing services (Q3 2012)
Multi-wavelength IR interferometer (Q1 2013)

Second RI test station (Q1 2013)

For more information, please contact:
Sales@m3msi.com
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