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Abstract: The process of breaking one chemical bond and forming 
another is challenging to understand at a quantum mechanical level. 
This basic understanding is important to any molecular reaction. 
However, the complicated quantum nature of these processes is difficult 
to explore experimentally because full control over all degrees of freedom 
is required. We create ultracold molecular systems to study interactions 
and simple chemical reactions while controlling both the internal and 
external degrees of freedom in the quantum regime. Currently, we are 
investigating the interactions of cold dipolar molecules with magnetically 
trapped atoms. Not only will this increase our understanding of 
fundamental molecular interactions, but it also has direct applications to 
atmospheric and deep space chemistry.  
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