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Table 1. The table of Landé factors
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Fig- 1 (a) Scheme of Doppler forces versus velocity in different magnetic fields 7. 5X 107 * T, 5.0X
10T, 2.5X10°°'T, 0, = 2.5X10°°T, = 5.0X10*T, = 7.5X10 *T, the intensity and
detuning of trapping light are fwa = 20 and 823 = = 1. 5T, where Jo is saturation intensity;
the intensily and detuning of repumping light are frp = 0. Hewiand 2= = T . (b) Curves of
populations in 1 level versus velocity in different magnetic fields ( 1) 7.5X10°*T, (1) 5.0
X107 T, (1) 2.5%10°* T, the other parameters are the same as Fig. 1 (a). (¢) Scheme of
population distribution in F1, the other parameters are the same as Fig. 1 (b). ( 1) 7.5X10™*
T, (1) 5%10°°T, () 2.5X10°*T. (IV) 0
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Fig. 3 (a) Scheme of trajectories of velocity versus position for atom passing through the light
beams in initial position of = 6 mm and different initial velocities, the radius of light beam is
6 mm, the gradient of magnetic field is 15X 10" * T/cm, the intensities of repumping and
cooling lights are Jrp = Iwoi = 210, the other parameters are the same as Fig. 1 (a). The
maximum capture velocity is v.= 21.725m/s, ( ) vo= 26 m/s, (Il) vo= 22 ms/s.
(II) vo= 21.725 m/s, (V) vo= 21.72d m/s, (V) vo= 21 m/s, (VI) vo= 10 m/s, (b)
Curves of trajectors of velocity versus position for atom passing through the light beams in
initial position of — 6 mm and different initial velocities, the intensities of repumping anc
cooling lights arel.p= 0. 1wa= To/5. the other parameters are the same as Fig. 3 (a). The
maximum capture velocity is reduced tov. = 20.93 m/s. ([ )Yvo= 22 m/s, (1) vo= 20.
93 m/s, (IllI) vo= 20.92 m/s
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Re-Pumping Light on the Multi-Level Na Atoms
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Abstract The formulas of populations distribution and Doppler cooling force de-
pendent on the velocity of atoms in a non-uniform magnetic field were described
by considering the physical model of one-dimensional 6" -0" cooling and repump-—
ing lights acting on 24-sub-evel of Sodium atoms. The influence of velocity-de—
pendent Doppler forces on the maximum capture speed and temperature of atoms
were discussed at the conditions of different magnetic field, different intensities
and detunings of repumping lights.

Key words laser cooling and trapping, magneto-optical trap, Doppler force,

multilevel atoms, Zeeman splitting, repumping light.



