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3-D simulation of nano-grating by Cr atom beam deposition
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Abstract: In order to study the deposition of *Cr atomic interacted by a focused near-resonant Gaussian standing-laser at
425. 55nm wavelength, 3-D simulation was carried out based on both particle-optics and wave-mechanical approaches. The
results show that the deposited nano-grating has uniform period along laser vector direction, and similar structure along the
direction perpendicular to laser vector. In addition, the deposited nano-grating may be split with the increase of laser power. Due

to the wave property, the simulated nano-grating presents obvious interference side peak. All the simulation results provide

abundant theory for experiments.
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Table 1 Parameters for caleulation

parameters values units
52Cr resonant transition 7 S -7 P, 0
wavelength A =425.55 nm
natural linewidth r=5 2wMHz
saturation intensity I, =85 W/m?
laser power P=3.93 or40 mW
laser frequency detuning A =250 2wMH:z

transverse
position/425.55nm
probability
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longitudinal position/100pum

Xe -425.55/4,
425.55/47;dx =2.128 1m

transverse range and resolution
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Fig. 1 Picture when atoms go through the laser standing wave under different approaches ( P =3.93mW)

a—atomic trajectories b—3-D picture of evolution of atomic wave-packet e—plane pieture of evolution of atomic wave-packet
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Fig. 2

Fig. 3

TR0 0 0 b
X axis/425.55nm

Simulated deposited nanolines( P =3.93mW ) , Fig. 2a and Fig. 2¢
is 3-D simulation, Fig.2b and Fig. 2d is variation of the nanolines
along x direction in plane of ¥ =0

a,b—particle-optics approach ¢, d—wave-mechanical approach
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