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Abstract

In the field-atom interaction system, the relation between the frequently-repeated measurement
and the entanglement of the field-atom is investigated within Jaynes-Cummings (JC) model. Nu-
merical calculations indicate that the entanglement of the field-atom and survival probability
monotonously decrease with the increase of detuning degree. However, the trend of survival
probability maintains little attenuation with the reduction of time-intervals, and this could be re-
garded as the generation of quantum Zeno effect. We eventually draw a conclusion that the decay
of survival probability could be efficiently suppressed through the increase of the measurement
frequency and reduction of detuning. Moreover, there exist some relationships between the en-
tanglement of the field-atom and survival probability. The changing detuning makes the entan-
glement of the field-atom and survival probability have the same variation tendency.
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Figure 1. The change of survival probability P(¢) with time g7 in the case of no measurement for the system. Photon number
n in the field is one; the detuning degree is A/g and the atom is in the excited state, (a) =1, A/lg=0; (b)n=1, A/lg=1
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Figure 2. (a) and (b) represent the change of survival probability P"(¢) with the time gf in different time-intervals g7 after
measurements for the system ((a) gz = 10;(b) gz = 0.001). The detuning degree is A/g and the atom is in the excited state (n
=1, A/g = 0: solid line, n = 1, A/g = 0.05 dashed line, n = 1, A/g = 0 :dotted line). (c) represents the tendency of energy ei-
genstates of the entanglement S with the detuning degree A/g
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