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Fig. 1 The dipole force on a two-level atom in a weak
standing wave with large detuning as a function of
atomic velocity, here, Ao =4+ 1008, @ = 104.
The bottom figure gives the dipole force vs atomic
velocity and the top one gives the retarded phase
vs atomic velocity, in this case, th_e phase is
always equal to — /2 for blue detuning [ (a) in
the top figure ] and =/2 for red detuning [ (b) in
the top figure |, (c¢) independant of atomic

velocity

Fig. 2 The dependance of the dipole force, corresponding

to the case of Fig. 1, on the position of a standing

wave
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Fig. 3 The dipole force on a two-level atom in a weak

standing wave with small detuning as a function
of atomic velocity, here, do =4 108, Q = 8.
The bottom figure gives the dipole force vs
atomic velocity and the top one gives the
retarded phase vs atomic velocity, (a) in the
top figure corresponds to blue detuning and (b)

in the top figure corresponds to red detuning
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Fig. 4 The depandance of the dipole force, corresponding Fig. 5 The dipole force and its retarded phase as a function
to the case of positive detuning in Fig. 3, on the of velocity. The left-hand side gives the dipole force
position of a standing wave. Fork»v =10, ¢, = ' and its. retarded phase corresponding to a case of
— w/2, fork v =108, #, &=— =m, and for k « detuning 4w = 5§ , and the right-hand corresponds
v >= 108, 8, ~— 3x/2 to setuning Aw = 204. In all of figures, (a)

corresponds to dipole force and (b) its retarded
phase. The Rabi frequence £ of the standing wave
is changed from bottom to top as g, 58, 108, 208,
and 508 respectively '
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Dipole Force with Retarded Phase in a Standing Wave
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Abstract The radiation force on a two-level atom in a standing wave is calculated in this
paper, and the general expression of radiation force without spatial average is given. It is
shown that the zero-order force corresponds to the stimulated radiation force, first-order
to the dipole force, while higher-order can be neglected. The magnitude and phase of the
dipole force are given and the dependence of phase on atomic velocity is discussed, which
affect the dynamics of stoms in a standing wave. The explanation of phase dependence on
atomic velocity is given by the photon redistribution model.

Key words standing wave field, dipole force, radiation force.





