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Abstract: 
 
The study of quantum phase transitions, which are driven by quantum fluctuations as a 
consequence of Heisenberg's uncertainty principle, continues to be of increasing interest in the 
fields of condensed matter and atomic and molecular physics. In this field we have established an 
analogy between symmetry breaking of electronic structure configurations and quantum phase 
transitions. Furthermore we have developed the finite size scaling method for quantum systems. 
In this case, the finite size corresponds not to the spatial dimension but to the number of 
elements in a complete basis set used to expand the exact wave function of a given Hamiltonian. 
In this lecture I will discuss how finite size scaling works in quantum mechanics and how to 
calculate quantum critical parameters for stability of atomic, molecular and quantum dot systems. 
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