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Fidelity in a System of a Moving Two-level Atom Interacting with
Intermediate Number-Phase State Light
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Abstract: The fidelity in a system composed of a moving two-level atom interacting with an intermediate
number-phase state was studied by means of the fully quantum theory. The influences of the atomic
initial state, the largest number of photon, the parameter of light field, atomic motion, the parameter of
field mode and the values of the transitional photon number on the fidelity of the system were analyzed.
The result shows that the values of the average fidelity of system and light field decrease via increasing
the largest number of photon or reducing the parameter of field. The larger atomic motion or field-mode
structure parameter becomes, the greater values of the fidelity of system and light field are, and their
oscillating frequencies are faster. As the transitional photon number is at different value, the evolutions
for the fidelity of system and light field show periodic or random oscillation behavior. When atom is
initially in a superposition state, the fidelity of system and field reaches its maximum, and the oscillating
forms of the fidelity of system and field keep at a same manner.
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Fig. 2 The time evolution of the fidelity of the light field with the atomic initial state
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Fig. 3 The time evolution of the fidelity in the system with the largest number of photon
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Fig. 4 The time evolution of the fidelity of the light field with the largest number of photon

3.3 AGSHMEFSREENEN

BS5HE 6 M=2, p=1,k=3,0=n/2 &,
Y2 8& 57 IR R G OG5 0% FLRE I 52 . X EG R 5 R
&6 n WO O BB R T R gk B, AR A

SEA I E B & A3 PR R A IR v e . oF 3 (B
AR R Ul A AR TR B AR o A O 3 2 MOBOR X
SH DR TR L B

0327003~ 4



AL - % NPS 206 518 8 “ BRI T M A RS R ELE

1.0 1.0 1.0

0.8 H 0.8 0.8
06} 0.6} 06
= o =

0.4t 0.4t 0.4}

02} 02 r 0.2 r

0 — 0 N — 0 —
0 10 20 30 0 10 20 30 0 10 20 30
(a) M=1 (b) M=2 (c) M=3

S5 ARGREFEMLT S 4% & ot R (i &

Fig.5 The time evolution of the fidelity in the system with the parameter of light field
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Fig. 7 The time evolution of the fidelity in the system with atomic motion
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Fig. 9 The time evolution of the fidelity in the system with the parameter of field mode
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