                                                         ABOUT THE PROCESS

     The photosensitive qualities of qualities of glass were noted in European glass in the nineteenth century and probably sooner. Most glasses, when exposed to intense sun for long periods, shift color. Some yellow or turn purple. Only iron oxide glasses (Green window glass) appear to resist this entirely. The physical processes involved in these color changes have been studied extensively and in crystals have lead to the color center laser. 
Photochromic glass is in simplest terms, glass which undergoes an electro-chemical change upon exposure to radiation Many people worldwide have worked on the  development of these glasses. Interest in controllable photochromic glass began in the 1940s at Corning laboratories and continues today for use in fiber optics (gratings), sunglasses, computer data storage and radiation shields. Most of the credit for the pioneering development of these glasses goes to Stookey and Armistead of Corning.

     There are two major types of photochromic glass: firstly those which undergo a permanent change upon exposure, and secondly, those which undergo a temporary change upon exposure and then return to normal when the exposure ceases.
     The variety of glass used by the artist in this work is of the first type and is a soda lime glass colored by gold. This glass is melted under very clean conditions and at very high temperatures. Upon first working (shaping) and cooling of the glass the gold exists in its ionic state and the glass is transparent and without color. From the moment the glass is taken from the furnace to full completion of photographic development, it is vital to prevent exposure to sunlight and various fluorescent lights. (The artist generally works at night during this stage of the process.) This glass, when worked hot, is very “tricky” and thus speed and proper conditions are essential.

     After working and cooling the glass, the desired exposure pattern occurs. This exposure interestingly induces a chemical change such that radiation at the exposure wavelengths is absorbed (the opposite of a saturable absorber); hence their use as radiation shields. Since the use of gamma or X-rays in the development of the glass is inconvenient, this glass has been, formulated to extend its sensitivity to actinic radiation. Actinic radiation is wavelengths, which fall in the ultra-violet portion of the spectrum. Most glass effectively blocks UVc and UVa is less affective. UV b is used in this case. A lamp with a high output intensity and a peak output at 365 nanometers is used. 

      The glass is exposed to the UV through an appropriate negative or masking to determine the image. The exposure times vary and are generally determined by a test strip as in traditional black and white photography. However because of  variations and the length of time needed to make such a test strip, the artist used a radiometer with sensors for UV a and UV b to obtain a reading in joules/centimeter sq. Using this reading, the exposure time is calculated, based on the test strip. Exposures vary from 15minutes to 15 hours. 
The glass at this stage is still transparent at visible wavelengths. To develop the image

the glass is heated to around the “softening “ temperature.  Different temperatures have varying effects on the coloration of the glass, as will the rate of exposure.  Typically the higher the temperature, the faster the rate of development.  Upon reaching the developing temperature, the image begins to appear and gradually darken. The image appears as the gold in the exposed areas transfers from the ionic state and into its metallic form. The spacing between and the size the metallic particles is such that most wavelengths of light are absorbed and scattering occurs  in the  red portion of the spectrum. 

     Once the desired image has been developed the glass is cooled in a typical annealing cycle. When cool the image is left in its most stable form. It will only change when heated again to develop further. Photochromic glass is the most recent chapter in the development of glass. As in the studio glass movement, its recent availability outside of the factory presents an opportunity for artists and artisans to explore this medium. I believe it will play an increasing role in the glass arts in the upcoming years.

    Other varieties of this glass exist which render opaqueness based on photosensitivity as well as double exposure 3D and full spectrum varieties. I am currently exploring these possibilities

