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 today’s paper 



3D PRINTED OPTICS 
•  Outlining 3D printing fabrication process and its capabilities 
•  Understanding basic optical properties of waveguides 
•  Examining potential innovations using 3D printed optics 
 

 

 

 

 

Goals for Today’s Discussion 



  IMPRESSIONS 



Complete & final list of applications 

 

Proof of concept     
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WHY WE OVERHYPE 3D  
PRINTING? 

CAPABLE practical AFFORDABLE 



3D printing 

Original Object 

   Object is Digitized in CAD 

   Software “Slices” Objects into Layers 
   The thinner the layer, the more detailed the object 
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layered NOT assembled 



OPTICAL COMPONENTS 

3D PRINTED THORLABS 

beam splitter air = free!!! $147 
(5 mm) 

light pipe <$5 $100 
(5 mm) 

plano-concave <$10 $22.10 
(6 mm) 

plano-convex <$10 $32.00 
(6 mm) 

  BETTER HAVE MY MONEY!! 



unscrambling 
terminology 



“3d printed optics” WAVEGUIDES 

•  A waveguide is a structure that guides waves, enabling a signal to propagate with minimal loss of 
energy by restricting expansion. 

       Waveguides mostly have rectangular, circular, or elliptical cross-sections.  
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 terms 

 
•  The refractive index (n) is a number describing light propagation through a medium 
•  A numerical aperture (NA) represents the range of angles light can be taken and emitted 
•  Attenuation (α) is reduction in intensity of the light beam with respect to distance traveled 

through the medium 
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assessment 

INDIVIDUAL 
1 minute 
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discussion 

•  Looking at the ceiling mounted projector, draw the types of 

waveguides and optical elements that one might find inside. 
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GROUPS of 2-3 
3 minutes 



limitations 

Only 2 printed materials 

Attenuation (light loss with distance) 

Unfinished surfaces 

Opaqueness (viewing angle, thickness) 

Gravity inhibits arbitrarily shaped hollow areas 
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discussion 

•  How significant do you consider these printing limitations? 

    are these insurmountable hurdles? Or temporary obstacles? 

•  Can you think of ways to overcome these limitations? 

 

 

 

GROUPS of 2-3 
2 minutes 



Applications in 3D  
PRINTING 

Light pipes 

Sensing mechanical movement 

Internal illumination 

Embedded components 



discussion 

•  How do you envision a future with 3d printed devices? 

•  How can this revolutionize the way in which human-

computer interaction is approached? 

 

 

 

GROUPS of 2-3 
3 minutes 



If the last Industrial Revolution brought mass production and 
economies and scale—the digital 3D printing revolution could 
bring mass manufacturing back to full circle—to an era of mass 
personalization and a return to individual craftsmanship.   

“
”


