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Study on characteristics of neutral strontium atoms
based on laser cooling technique

TIAN Xiao' , QI Bing’
(1. Department of Physics, School of Science, Xi’ an Aeronautical University, Xi’ an 710077, China; 2. Department of Physics,
School of Science, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract: In order to study cooling characteristics of neutral Sr of alkaline-earth metal in a Doppler cooling laser field, the
relationship between the cooling results of strontium atomic in 1-D laser standing wave light field with energy level transition
(58°)'S, ~ (5s5p)"'P, and 3-D magneto-optical trap and laser parameters, including laser intensity and frequency detuning, was
obtained by using the theory of laser cooling based on Heisenberg equations. The results show that, when the strontium atoms are
in 1-D standing wave laser field and under the condition of weak laser field and frequency detuning, the dissipation force of
strontium atoms is linearly related to the two parameters. But when the two parameters increase to a certain degree, the
dissipative force is saturated. When strontium atoms are in 3-D magneto-optical trap and frequency detuning of laser light field in
the traps is — 16MHz, alkaline-earth metal strontium atoms have the lowest cooling temperature of 0. 76mK. The characteristics
analysis of neutral strontium atoms in Doppler cooling field provides some theoretical guidance for cooling study on other alkaline-
earth metal atoms.
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Fig. 1 Relationship between dissipative force of 1-D laser standing wave

and atomic velocity
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Fig.2 Friction coefficient varying with laser intensity and frequency detun-
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Fig.3 Relationship between dissipative force and velocity under different

laser frequency detuning
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Fig.4 Relationship between dissipative force and velocity under different

laser intensities
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