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1. Introduction 

 

The way our thinking evolves from one theory to another is guided by what we already have in 

hand. Whether it is a theory of big or theory of small, all its formulations cannot escape the 

beautiful details of existent understanding of scientific community.  

Bohr himself formulated Correspondence Principle that states as quoted by wiki “the behavior of 

systems described by the theory of quantum mechanics (or by the old quantum theory) 

reproduces classical physics in the limit of large quantum numbers. In other words, it says that 

for large orbits and for large energies, quantum calculations must agree with classical 

calculations.” 

Well if this is true then we certainly cannot move on with an excuse that prohibits a deeper 

understanding of Quantum Theory. 

So, with this motivation, I will try to explore various possible ways to actually link our 

understanding of Quantum Mechanics with Classical Mechanics. 

The first section of this report develops an understanding of Classical Limits of Quantum 

Harmonic Well in terms of large energy states and Coherent States.  Second section carries the 

motivation of Coherent States to a further develop a mathematical formalism of Vector Models. 

In the third section, I will use the formalism developed earlier to understand Quantum 

Oscillators in N dimensions. 

 

 

 

 

 

 



2. Quantum Harmonic Oscillator (QHO) 



 



 



 



3. Coherent State Formulation of QHO 



 



 



 



 



 



4. Classical Characteristics of Coherent States 
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6. Vector Model of Quantum Mechanics 



 



 



8. Conclusion 
 

 

In this report we have seen that Coherent State formulation of Quantum Systems gives a 

promising approach to link Quantum Mechanics with Classical Mechanics. However, this 

approach will not work for Hamiltonians that don’t have Coherent State Formulation.  

 

We also saw that a more formal approach can be developed using vector models of O(N) 

invariant Quantum Systems. The coherent state average of O(N) invariant operators 

resemble classical behavior for  N dimensional Quantum Oscillator. 

 

This work has several implications two of which I will list here: 

i) In limits of large quantum numbers Quantum Systems behave classically. 

ii) I do expect that Quantum Variances reduce to zero in large N limits that I 

couldn’t show in this report. 

iii) Written mathematically above point can be restated as: 

  ̂ ̂       ̂     ̂       
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