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Simulation of transverse position distributions of Cr atomic beam
pre—collimated by three apertures

ZHANG Bao-wu' > MA Yan®  ZHANG Pingping’
(1. College of Metrology & Measurement Engineering China Jiliang University Hangzhou 310018 China; 2. State Key Labora—
tory of Precision Measurement Technology and Instruments Tsinghua University Beijing 100084 China; 3. Tongji University

Shanghai Key Laboratory of Special Artificial Microstructure Materials and Technology ~Shanghai 200092  China)

Abstract: In order to study the effect of isotopes except for *>Cr on the transverse position distribution of Cr atomic beam
simulation was carried out for 1-D transverse laser_cooling with a three-aperture pre-collimating slit by means of Monte Carlo
method. The results show that isotopes except f can make the background increased and affect characteristics of each part
of the atomic beam: the central maximum value decreases 9. 5% and its full width at half maximum( FWHM) increases 2. 9% in
the center; while the maximum value increases 25% with little increase of the FWHM in either side. It concludes that the
existence of the isotopes except for *>Cr has little effect on the center maximum value and FWHM of the center part atomic beam.
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Table 1  Typical experimental parameters for three-aperture slit/mm
P( v; Oti) o 1)14 X LxD d aperture A aperture B aperture C

exp{ - 0°/(20,") (1 +a’/af)} (2) 4.2x1 0.7 0.7 x1 1.4x1 0.7x1




400 2012 5
3 o
52 Cr
3.1 2¢ 2do z=0
1 z=
20y S, 7P, 1470mm . x=0
A =425.55nm I'=5x ( ) O
27MHz I.=8.5mW/cm’
P =43mW ° 2
- 52
1650°C v, =960m * s~ Cr
. le 3 o
2 25 PG
o 2a 2b *Cr
c Y [ 6 ; 6 . :
z 4/with isotopes | £ 4 withisotopes | £ 4 without isotopes t e 4;Wfthou1 isotopes d
£ 2§without laser cooling——— £ 2_w1th laser co “E 2 without laser cooling E wanh laser cooling
e 0 g 0 5 o
‘G -2 2 G _2 L)
i 2 i3 2
H -6 IR _g ST % _gl . " _gk
0 400 800 1200 0 400 800 1200 0 400 800 1200 0 400 800 1200
z direction/mm z direction/mm z direction/mm z direction/mm
Fig. 2 Stimulated atomic trajectories with or without laser cooling
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Table 3 Full divergences of each part in Fig. 3 with or without laser cooling

name

divergence /mrad

part a or part ¢ 1.2
part b 2.0

considering isotopes 0.7
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