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•  I wanted to demonstrate that I could tell the difference 
between soda lime glass and borosilicate glass by an 
optical interference technique.!

•  I wanted to determine if samples of Pyrex kitchenware 
produced by Corning > 10 years ago and modern 
samples of Pyrex manufactured by World Kitchen could 
be differentiated by this technique. !

•  Could I shed light on recent publicity concerning the 
safety of modern Pyrex kitchenware products for home 
use?!

Motivation!





•  Pyrex was originally manufactured by Corning Inc.  and 
was made out of borosilicate glass (also referred to as 
Corning 7740). !

•  Roughly 10 years ago, Corning licensed the ‘Pyrex’ 
brand name to World Kitchen.!

•  At the same time, reports of product failure began to  
multiply, prompting speculation that the glass formulation 
had been altered.!

•  Nevertheless, World Kitchen attests that glass 
composition was not changed and has always been 
made of soda lime glass.!

Pyrex Background!



•  Articles by Consumer Reports  and the American 
Ceramic Society have investigated this issue: 

•  “Glass Bakeware that Shatters,” Consumer Reports, 44–
48, January (2011).  

•  R.C. Bradt and R.L. Martens, American Ceramic Society 
Bulletin, “Shattering Glass Cookware” Vol. 91, No. 7, 
33-38, (2012). !

Pyrex Background!
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Experimental Setup!



•  A 632 nm HeNe laser was passed through a 50/50 
beamsplitter and directed through the glass sample held 
in an oven.  !

•  Backreflected light from the sample’s front and back 
surfaces produced interference fringes at the 
photodetector.  !

•  Temperature changes in the glass produced changes in 
the optical path length.  This evidenced itself as changes 
in interference amplitude at the detector.       !

Procedure!



•  Changing the temperature changes the path length in 
the glass for two reasons:!
! !1) The glass changes physical length characterized 
by α (thermal expansion coefficient).!
! !2) The speed of light traveling in the glass changes 
characterized by dn/dT (thermo-optic constant).!

•  I measured the combination of these two effects 
characterized by the thermo-optical constant G.!

!
ΔL = L�G�ΔT!

	  
	  

	  

Measuring the Thermo-Optical Constant “G”!



Samples with flat parallel surfaces produced high 
contrast fringes.!
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Kitchen glass samples produced low contrast fringes.!





•  My results indicate that Pyrex dishes currently produced 
by World Kitchen and those made by Corning >10 years 
ago have different compositions.!

•  The average thermo-optical coefficient derived from my 
reference  borosilicate samples (6.54*10-6 /°C) was 
similar to the average coefficient I measured for vintage 
Pyrex glassware (6.33*10-6/°C).!

•  The average thermo-optical coefficient derived from my 
reference soda-lime samples (9.76*10-6/°C) was similar 
to the average coefficient for Pyrex samples produced by 
World Kitchen (10.33*10-6/°C). !

	  
	  

	  

Conclusion!



Conclusion!
	  
	  

•  My results are consistent with the notion that modern 
Pyrex is manufactured from soda lime glass.!

•  My results are also consistent with the notion that Pyrex    
> 10 years old was manufactured out of borosilicate glass.!

•  In the future I would like devise an optical experiment to 
verify directly, if as expected, modern Pyrex has 3X the 
thermal expansion compared to the older Pyrex product. !

!
!


