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Distribution of chromium atoms in 1-D optical molasses

ZHU Bao-hua' HUANG ,]ing2 ZHANG Bao-wu’ ZHANG Wen-tao' JIANG Qu—bo1 XIONG Xian—ming1
(1. School of Materials Science and Engineering Gulin University of Electronic Technology Guilin 541004 China; 2. Depart—
ment of Scientific Research Guizhou University for Nationalities Guiyang 550000 China; 3. College of Metrology & Measure—
ment Engineering China Jiliang University Hangzhou 310018 China)

Abstract: In order to analyze effect of atomic distribution on deposition preparation of nanometer gratings under the action
of collimated laser based on semi-classical theory and Runge—-Kutta numerical integration algorithm the characteristics of
dissipative force and the distribution of chromius in 1-D optical molasses was discussed. Then the distribution of chromium
atoms was simulated under different laser parameters? The results show that the best distribution appears when the detuning of the
laser frequency equals to half of line width of chromium atoms. After the atom beam passing through 1-D optical molasses its
spatial width was suppressed to 0. 43 times of that before and the atomic density becomes 1. 79 times larger than before under the
condition that laser power equals to 40mW and laser detuning is —2. SMHz. This results show that the atomic distribution can be
improved under the action of collimated laser and it” s helpful for the deposition preparation of nanometer gratings.
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Fig.1 Schematic of 1-D optical molasses
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Fig.2 The relationship between force and velocity
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Fig.3 Calculated spatial distribution at different laser power
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Fig.4 Calculated spatial distribution at different laser detuning

(3)

—-2.5MHz

1000f »

£ 800 /

2 /

S 600

£ 400}

=] aarer]

200} o
N N W
-10.0 =5.0 0.0 50  10.0

laser detuning/MHz

Fig.5 Atom distribution at different laser detuning
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Fig.6 Distribution of atoms vs. different laser fieldw width
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Fig.7 3-D distribution of atoms
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Fig.8 Distribution of atoms before and after laser cooling
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