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Purposes of this research: 
 To study the meaning of time in quantum mechanics and to prove a time-
dependent Schrödinger equation (TDSE) from a time-independent Schrödinger 
equation (TISE) for both the general case and specific case of coupled atom-field 
system described by the Jaynes-Cummings model. 
Research Methodology: 

1. Studying and searching for literature review.  
2. Developing tools and new techniques or creating a new technique by 

combining existing known techniques.   
3. Discussing with expertise and the mentors. 
4. Presenting our works to a conference and publishing final works to leading 

journals.  
Research Results: 

1. A TDSE of the quantum system of interest is derived from a TISE of the 
composite system composing of the quantum system of interest and environment 
in the classical limit of the environment where the time comes as the usual 
parameter in classical mechanics (see details in the output 1.).   

2. The TDSE of a two-level atom in a classical electromagnetic field is derived 
from the TISE of the coupled atom-field system described by the Jaynes-
Cummings model in the coherent state representation via the classical limit of 
field. This research shows that the proof of TDSE for general states from TISE 
can not be achieved by beginning the proof with any one of energy 
eigenstates but one has to consider the linear combination of energy 
eigenstates from the outset. Moreover, this research also shows how to obtain 
the solution of TDSE from TISE via the classical limiting processes (see 
details in the output 2.). 

Suggestion for Further research: 
The research 2. above should be generalized to any system with Hamiltonian 

periodic in time. Moreover, this knowledge may pave the way to the understanding of 
the origin of F product formalism in non-Hermitian quantum mechanics. 
Keyword: Time-independent and Time-dependent Schrödinger equations, Semiclassical limit, Rabi flopping, 
Jaynes-Cummings model, Floquet theory. 
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