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In this paper, we give an analytical treatment to study the behaviour of 
the collapse and the revival of the Rabi oscillations in the Jaynes-
Cummings model (JCM). The JCM is an exactly soluble quantum 
mechanical model, which describes the interaction between a two-level 
atom and a single cavity mode of the electromagnetic field. If we 
prepare the atom in the ground state and the cavity mode in a coherent 
state initially, the JCM causes the collapse and the revival of the Rabi 
oscillations many times in a complicated pattern in its time-evolution. In 
this phenomenon, the atomic population inversion is described with an 
intractable infinite series. (When the electromagnetic field is resonant 
with the atom, the $n$th term of this infinite series is given by a 
trigonometric function for $\sqrt{n}t$, where $t$ is a variable of the 
time.) According to Klimov and Chumakov's method, using the Abel-
Plana formula, we rewrite this infinite series as a sum of two integrals. 
We examine the physical meanings of these two integrals and find that 
the first one represents the initial collapse (the semi-classical limit) and 
the second one represents the revival (the quantum correction) in the 
JCM. 

Submission history
From: Hiroo Azuma [view email] 

[v1] Wed, 28 Jan 2009 12:50:06 GMT (396kb)

[v2] Sat, 14 Nov 2009 09:01:45 GMT (175kb)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact. 

Download:
● PDF 
● PostScript 
● Other formats 

Current browse context:
quant-ph 
< prev | next > 
new | recent | 0901

References & Citations
● SLAC-SPIRES HEP 

(refers to | cited by) 
● CiteBase 

Bookmark(what is this?) 

 

 

 

 

 

 

  

�

CiteULike logo

�

Connotea logo

�

BibSonomy logo

�

Mendeley logo

�

Facebook logo

�

del . i c i o . us logo

�

Digg logo

�

Reddit logo

Comments: 14 pages, 12 eps figures, latex2e; v2: analyses concerned with the off-
resonant cases added

Subjects: Quantum Physics (quant-ph)
Cite as: arXiv:0901.4357v2 [quant-ph]

(Help | Advanced search)

    

Search or Article-id

All papers Go!


