
light through lead glass and soda lime glass



Refraction of Light
Refraction of Light     from the Light and Color website

Refraction, or bending of light, occurs as light passes 
from one medium into another medium with a different 
refractive index. 

Refraction is an important characteristic of lenses, 
allowing them to focus a beam of light onto a single point, 
and is also responsible for a variety of familiar 
phenomena, such as the apparent distortion of objects 
partially submerged in water.

https://micro.magnet.fsu.edu/primer/lightandcolor/refractionintro.html
https://micro.magnet.fsu.edu/primer/lightandcolor/index.html


Dispersion by a prism
Dispersion     refractive index varies with wavelength
   Material   Blue (486 nm) Red (656 nm)
   Water               1.337          1.331
   Crown Glass Na+, Ca2+           1.524          1.515
   "Flint" Glass Pb2+            1.639          1.622

 short wavelength light is 
 refracted at a greater angle 

 than long wavelength light
      
 a higher refractive index  
 disperses colors more widely



Dispersion by a prism 2
Dispersion     refractive index varies with wavelength
   Material   Blue (486 nm) Red (656 nm)
   Water               1.337          1.331
   Crown Glass Na+, Ca2+           1.524          1.515
  "Flint" Glass Pb2+ 1.639 1.622

 short wavelength light is 
 refracted at a greater angle 

 than long wavelength light
      

a higher refractive index 
disperses colors more widely



chromatic aberration           



colored glass



Pigments through the Ages

Chartres cathedral's rose window, 
famous for its cobalt blue color



popular colored glass
POPULAR COLORED GLASS from The Glass Encyclopedia

name of glass  color   coloring agent  
milk   opaque white  tin oxide
milk-and-water or opal semi-opaque white calcium oxide (bone ash)
mercury glass  silver   silver nitrate
vaseline glass   yellow to green  uranium
cranberry, ruby  pink or red  colloidal gold chloride, tin chloride



nanoparticles
The Lycurgus Cup (Roman empire, 4th century CE) contains 
metallic nanoparticles: 66% silver, 31% gold, 3% copper 

 reflects green   transmits red



CorningWare: glass devitrified 
    with TiO2 seed crystals



pyroceram availability



Fiberglass



Enamel     “Porcelain" Enamel 



2022: the UN International Year of Glass

Glass has played a major role in advancing civilization and mankind 
throughout recorded history be it in the arts, architecture, transportation, 
medicine, communication, and other branches of science. 



Welcome to the Glass Age
In the future glass fiber products are expected to displace steel, 
aluminum, wood, PVC, and other traditional materials. 
According to the Trend Forecast and Opportunity Analysis of 
Global Glass Fiber Composite Market Report, the overall global 
glass fiber composite consumption will grow at 8.5% p.a. In the 
next 5 years five key fields —auto firmware, building decoration, 
safety protection, aerospace and liquid filtration— will take up 
80% of glass fiber composites. 

The glass fiber market has many other sectors based on novel glasses (chemical resistance, 
elastic moduli) and different fiber formats. A vital market is wind turbine blades, a low 
carbon source of almost 20% of the world’s electrical energy; another is insulation.

All modern means of communications and data / information technologies are enabled by 
hair-thin strands of glass that can carry light over hundreds of kilometers before needing 
(optical) signal amplification. 
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The Art of Recology



Washed Ashore



more from the 
Green Bay exhibit
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