
Understanding the Trapping of Molecules on Surfaces 

Since the first step in heterogeneously catalyzed reactions is the adsorption of gases 

on surfaces, a fundamental understanding of catalysis requires the examination of 

the critical parameters that govern the adsorption process. In work done in the 

laboratory of Dr. Robert J. Madix at Stanford University and completed in 1993, we 

have used supersonic molecular beam techniques to study the dependence of 

adsorption on the velocity and angle of the incident molecule, the concentration of 

molecules adsorbed on the surface (surface coverage), and surface temperature. 

Because of their directional property, molecular beams are useful in the study of 

adsorption probabilities as a function of incident angle. All of the molecules in a 

supersonic molecular beam have nearly the same velocity. By changing the 

experimental conditions this velocity can be varied, thus allowing study of the 

adsorption processes as a function of incident velocity. Our studies have provided a 

detailed understanding of how gas-phase molecules become trapped on metal 

surfaces. In addition to a review paper on molecular beam studies, ten manuscripts 

pertaining to this research have been published. 


