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ADDING THIN-FILM COATINGS I PRECISION OPTICS 

Opticology often produces filter glass to a high degree of precision and add to them thin-film coatings. 

These filters have been used for military applications, space flight systems, and astronomy. Since the 

material behaves much like standard optical glass, we are able to produce precision surfaces charac

terized by A/20 flatness, arc second parallel, and cosmetic quality of 10/5 scratch/dig. We will typically 

coat these filters with multilayer antireflection coatings to substantially reduce reflection in systems 

where back reflections are problematic. When antireflection coated, reduction in surface reflections 

must be taken into account calculating density or transmission. 

For a given thickness, the transmission through a neutral gray glass like Schott NG5 in the example 

above, is given by its internal transmittance (T;) times its reflection factor (P). Both of these values 

are given in raw material manufacturers' catalogs. Internal transmittance T; can also be measured as 

described above, which is the transmission of the material minus the surface reflections. Manufacturers 

provide internal transmittance T; typically for a sample thickness 1 mm. Reflection factor P takes into 

account the Fresnel reflection from each surface which is dependent upon index of refraction. Most 

filter glass has an index n=1.5 which causes a reflection of ~4% from each surface. The transmittance 

T therefore is: 

T= T;x P 

As an example, a neutral gray glass NG5 has an internal transmittance at 550nm of 0.577 (for each 

1 mm of thickness), and a reflection factor P = 0.92 (100% - 4% per surface = 92%). For a 1 mm thick 

piece the transmittance would be: 

T = 0.577 x 0.92 = 0.531 or 53.1% transmission 

For parts that are antireflection coated a new reflection factor has to be used. For a good narrowband 

dielectric antireflection coating the residual reflectivity would be 0.25% per surface down from 4% 

per surface uncoated. The new reflection factor therefore would be 0.995 and in the case above the 

transmittance would be: 

T = .577 x. 995 = .574 or 57.4% transmission 

If a filter requirement is complex, colored glass filter can be used as the base substrate to simplify the 

thin-film coating. Having the colored glass do some of the filtering work drastically reduces the price 

of the finished component. 
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Colored filter glass remains an economic alternative to thin-film coated filters and are an excellent 
choice for production systems as they can produced in high volumes with no secondary operations. 
Materal lot characterization is a means to produce calibrated filters for demanding applications. 

Many type of material is produced such that bandpass short-or longpass filters can be tailored to the 
application. The filters are produced in attenuation steps used as neutral density filter sets, or variable 
density filters are created by shaping the filter glass material. 

Opticology produces finished colored filter glass parts in any shape or size from commercial to 

precision quality. We provide in-process testing to calibrated filters or filter sets. Anti reflection coatings, 

thermal strengthening, and CNC machining are available options. We offer free design assistance or 
can build parts to print. 

Please see our website for more details. Learn more here .
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