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Clear in Center 

Bullseye® Apodizing Filters 

ASTRONOMY: to reduce high 

intensity light sources around the 
featured object. 
 

ENTERTAINMENT: to make 

light distribution uneven for   
cosmetic applications. 
 

IMAGING: to break up 

diffraction patterns by the  
introduction of soft edges. 
 

INDUSTRIAL: to eliminate 

detector saturation that occurs in 
automatic welding machines. 
 

MILITARY: to eliminate IR 

detector saturation in mobile 
tactical situations 
 

PHOTOGRAPHY: to create soft  

edges in photos and reduce over 
exposed areas.  
 

SCIENTIFIC: used as a variable 

phase plate when the gradient 
coating material has the same 
index of refraction as the 
substrate. 
 

SEMICONDUCTOR: used in  

exposing systems to obtain 
perfect illumination distribution. 

Eliminates Undesirable Intensity Variations 
APPLICATIONS 

 

Bullseye® Apodizing filters are customizable optical components with a density 
gradient that varies radially from the center to the edge. These filters are designed 
to reduce unwanted intensity fluctuations in optical systems or to adjust the 
wavefront of light sources. 

Common Gaussian density distribution filters also change radially, either from the 
center to the edge or vice versa, with a monolithic increase or decrease across the 
substrate. Manufactured on premium N-BK7 or other high-quality materials, these 
filters are available with optical density gradients ranging from 0.01 to 5 OD and 
come in standard sizes of 25mm and 50mm in diameter. 

Reynard also offers customized Bullseye® Apodizing Filters which can be designed 
for any mathematical function regardless of the size of the beam. These filters are 
produced on a custom basis to meet any distribution function. Available on any 
substrate material, sizes up to 6” and can be designed to operate at any wavelength 
from the UV to the infrared. Applications which require maximum transmission may 
also use anti-reflective coatings to maximize throughput in the high transmission 
zones. 
 

Bullseye® Apodizing filters come in two configurations: 
 

Dark Center:  The Bullseye® dark in center apodizing filter function decreases in 
density radially from a dark center, where light is usually at its peak intensity, to the 
outside edge, where it can become completely transparent. These apodizing filters 
are used to modify a Gaussian light source into a ‘top hat’ type of output with a flat 
wavefront. 
 

Clear Center: The Bullseye® clear in center apodizing filter function increases density 
from a clear or light center to a darker outside edge. These filters are typically used 
to create a well-defined Gaussian wavefront or can be used to eliminate unwanted 
intensity variations in an optical system. 

Dark in Center 

Through customized thin-film coatings designs, Reynard produces optics precisely optimized for each application. Complete 
in-house manufacturing enables tight process control, efficient collaboration, and advanced customization capabilities. 
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Value 

Substrate Materials: N-BK7 or other substrate materials 

Dimensions (diameter): 
Standard Sizes: 25mm and 50mm 
Custom Sizes: 7mm to 150mm  

Optical Density Gradient: 
0.01 to 1, 2, 3, 4 or 5 OD 
± 5% Tolerance 

Surface Quality: 80-50 Scratch & Dig, or Better 

Clear Aperture (CA): 90%, Typical 

Transmitted Wavefront Error: < 2 Waves Per 25mm 

Wavelength Calibration: 
Custom: depending on substrate & 
coating material.  
Visible typical calibration at 550nm 

Wavelength: UV - IR 

Parallelism: < 3 Arc Minutes 

Environmental/Durability: 
MIL-PRF-13830B, MIL-C-48497A,   
MIL-C-675C, or similar 

Laser Damage Threshold: 

 

<30 W/cm2 CW, typical  
Not recommended for Pulse Laser Use 
 

 

TYPICAL SPECIFICATIONS: CUSTOM OPTIONS AVAILABLE 

Examples of Custom Bullseye® Apodizing Density Gradients 
 

The distribution functions can be defined by either density (typical) or transmission. These functions can range from a simple 

linear equation to much more complex algebraic, exponential, or geometric functions as shown below: 
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KEY FILTER BENEFITS 

• Density gradients can be  
 customized to suit any  
 application (transmission  
 functions also available). 
 
• Transmittance & optical 

density are continuously 
varying. 

 
• Can be applied to different  
 substrate types. 
 
• Used in broadband 

applications. 
 
• A wide range of materials 

can be used to tune the 
reflection and absorption. 

 
• The coating can be applied  
 to substrate size from a few  
 millimeters to over 6”. 
 
• Environmentally durable. 
 
• Prototype to production 

volumes. 
 


