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Molecular Dynamics of Octane  
in a Gas Liquid Solution 





Domain Structure in Polyurethanes 

Spin Diffusion between Microphases 



Biomation 610  
Transient Recorder 

Fabritek (Nicolet) 1072  
Digital Recorder 

DEC PDP 11/10 
with Lab Interface 









Sol-Gel Structure and Kinetics 
Bruce Kay, Jeff Brinker 

Si-(OCH3)4 











29Si MAS of a-quartz 



• pulse saturation sequence 
• 100 s only 2% of signal 
• 56 hrs, ~ quantitative 
• a x 6 = dimensionality 



a-quartz 

a-quartz, shocked 22 GPa 

10 s 

100,000 s 

10 s 

90,000 s 



Phys Chem Minerals (1998) 25:313-317 

Spectra as a function of 
recovery time (sat. rec.) 





Curie’s Law 

Relaxation rate ~ intensity 



0.1 kbar oxygen 

1.0 kbar oxygen 





Science 256, 1 May 1992, p 611 



Polymer Degradation 
Insulation of Control Cables in  

Nuclear Power Plants 
 

• Condition Monitoring 
• Degradation Mechanisms & Prediction 
• Oxygen Consumption 

Ken Gillen, Mat Celina, Todd Alam,  
Dan Mowery, Robert Bernstein, 
Roger Clough, Doug Harris 



Condition Monitoring 

1H sensitivity ? 
 mg sample size 
 relationship to elongation 







Degradation Mechanisms (& Predictions) 
Selective 13C Labelling 

Polyethylene 





Polypropylene 









Radiation Sterilization - Not 



Oxygen Consumption 



Correlate Oxygen Consumption 
to Physical Properties 

Suppose 
 1 month @ 160oC 
  50% reduction in elongation 
  1% gain in Oxygen content 
 
 1 months @ 25oC 
  0.05% reduction in elongation 
  0.001% gain in Oxygen content 
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