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SCHOTT Optical Glass 

How SCHOTT creates high-quality optical glass  

 

Introduction 

SCHOTT Academy of Optics is a free, online 

seminar series designed to take your 

industry knowledge and expertise 

to new levels. 

 

Throughout the series, you will learn from 

leading glass and material experts as they 

cover various topics pertaining 

to the optics industry. 

 

Visit our website for more information  

or to register for an upcoming seminar: 

schott.com/trainings/academy-of-optics 
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The quality and performance of optical glass hinges on the rigorous processes involved in its production. 

SCHOTT precisely controls each step of glass production to minimize imperfections and variations, which 

can cause distortions or aberrations in transmitted light. We also use advanced techniques such as 

interferometric measurements to minimize refractive index variation. Leveraging 140 years of 

experience, SCHOTT is creating innovative glass materials with enhanced properties, paving the way for 

advancements across a wide range of fields.  

 

1. Basic principles of optical glass melting 

Glass production involves several critical steps, beginning with selecting raw materials and progressing to 

melting into molten glass, cooling and strengthening the glass through coarse and fine annealing, and 

finally rigorously inspecting the finished products for quality. 

 

Figure 1: Our production process 

Raw materials – The production of high-quality optical glass begins with the careful selection of top-grade 

raw materials. SCHOTT procures more than 150 different raw materials for glass production. We source 

these materials from around the globe, searching out suppliers with the highest purity levels available. 

Melting – At SCHOTT, raw materials are formed into glass using either pot melting or tank melting. Pot 

melting is a discontinuous process typically used for small lot sizes and aggressive glass types, and, in 

some cases, for larger formats. Most of our glasses are produced continuously using tank melting. This 

involves melting the batch material in a crucible through a process that makes 1-2 tons of material per  
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day. Tank melting is more economical than pot melting and better suited for maintaining consistent glass 

quality across larger volumes.  

Coarse annealing - After melting and exiting the nozzle, the material flows into the coarse annealing lehr. 

This slows down the cooling process to avoid cracks that might form due to high stress levels. The glass is 

then inspected for bubbles, inclusions, and striae.  

Fine annealing - Although tight control of the chemical composition is used to achieve the desired 

refractive index, the fine annealing step tunes the refractive index to its final value, achieving accuracy up 

to the sixth decimal place. To accomplish this, annealing ovens reheat the glass above a threshold that is 

dependent on the glass type. In addition to the refractive index, the cooling rate used also determines 

other final features like Abbe number, stress birefringence, and homogeneity. 

Final products and quality control - SCHOTT produces continuous glass strips that are typically 160 mm 

wide and several tens of millimeters thick. Molded blocks with a typical edge length of 200 mm or disks 

up to 1000 mm diameter are also possible. We use exhaustive quality control processes to make sure that 

our optical glass complies with customers’ technical drawings and specifications. 

2. Delivering a high refractive index homogeneity 

For high-end applications of optical glass, there is a focus on achieving a high homogeneity for the 

refractive index. Ideally, a perfect optical glass with polished surfaces would allow a laser with a perfect 

wavefront to pass through without any distortions, maintaining a perfectly flat wavefront. However, 

small deviations in the refractive index distribution are inevitable. The challenge is to control and 

minimize these deviations to maintain high refractive index homogeneity.  

Achieving good homogeneity and minimal refractive index variation requires meticulous hot forming 

and fine annealing as well as precision measurements. The goal is to balance production efficiency with 

high-quality standards for optical glass. SCHOTT uses high-end interferometers to measure refractive 

index deviations with high sensitivity – up to the sixth or even to the seventh decimal place.  

For high refractive index homogeneity, it’s important to keep the tank melting process as stable as 

possible over time. We accomplish this by measuring the refractive index and Abbe number from glass  
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samples every few hours and using this information to provide feedback to the production engineers. 

The monitoring data also helps identify which areas of the glass have the highest homogeneity.  

For each optical glass, we provide a homogeneity test 

certificate that includes a color map representing refractive 

index variations and Zernike coefficients, which are useful 

for optical design. Optical grades are based on peak-to-

valley refractive index variations, with ISO 12123 and ISO 

10110 standards specifying the specific grades. Typically, a 

higher homogeneity (H4, H5) requires precise aperture 

definitions, and large glass blocks can have high 

homogeneity in specific sub-apertures. Thanks to recent 

production improvements, SCHOTT can now achieve 

exceptional homogeneity in large NBK7 glass formats that 

are as large as 1 m in diameter, with some parts exhibiting 

variation as low as 2 ppm. 

 

Figure 2: Homogeneity test certificate 

  

3. New developments 

In an era of rapid technological advancements, anticipating future trends is crucial. SCHOTT works to stay 

ahead by developing advanced optical glass solutions tailored to meet emerging needs. These include the 

increasing demand for glass tailored to specialized applications such as color correction and SWIR and UV 

wavelengths. We are also creating glass with higher refractive indices and improved homogeneity in all 

three dimensions as well as larger geometries. Another key development focus is the transition from 

plastic lenses to glass components in mobile devices, where glass aspheres, prisms, and other elements 

offer enhanced quality and performance. 

SCHOTT has recently launched a variety of new optical glasses. For example, we have a new light weight 

glass with a high refractive index for augmented reality applications. For digital projectors, we now offer 

a stabilized glass that maintains a constant transmission even when exposed to intense light irradiation. 

Our new solarization-stabilized glass is useful for satellites and other space applications, which require 

glass that is lightweight and resistant to UV radiation.  



 

5 

Academy of Optics 
Session Summary 

 

In a world where reliability and sustainability are paramount, choosing a partner that prioritizes these 

values is crucial. Supply security is a significant concern for many customers, and SCHOTT has consistently 

demonstrated its reliability, even during global challenges like COVID-19. As we strive to become climate 

neutral by 2030, our commitment to sustainability has earned us multiple awards in recognition of our 

successes and dedication over the past few years.  

 

Want to learn more about optical glass? 

For more information and resources visit our website:  

schott.com/products/optical-glass  

http://www.schott.com/products/optical-glass

