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Measuring the Magntic-field Gradient in an Ultrahigh Vacuum MOT through
Observing Fluorescence While Laser Frequency Sweeping

ZHOU Shu-yu LONG Quan ZHOU Shan-yu WANG Yu-zhu
Laboratory for Quantum Optics  Shanghai Institute of Optics and Fine Mechanics
The Chinese Academy of Sciences  Shanghai 201800

Abstract The magnetic-field gradient in axis of an ant-Helmholiz coil in a dilute Rb vapor through observing fluorescence while
laser frequency sweeping is measured. The result is checked by using other method and is compared with the calculation. All
phenomena could be understanded by considering nonlinear magnetic susceptibility .
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Fig.1 Experimental setup
S() < S] + Sz 3
67
7
: o oil)
_ _ 211
ny w —koa)sz[l P +F2+w—a)02
k() w P‘[’2
,\" G <
1 G? G>1
G
2
Fig.2 Image of two dark lines in fluorescence
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Fig.3 Schematic diagram of Lamb hole-burning effect
a laser frequency detuned b laser frequency resonance
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Table 1 Magnetic-field in axis while coils current is 2 A
0X /em -2.0 -1.6 -1.1 -0.5 0 0.4 0.9 1.5 2.0
Magnetic fields/Gauss -35.7 -26.8 -16.43 -8.93 0 8.93 16.43  26.8 35.7
2 2.2A
Table 2 Magnetic-field in axis while coils current is 2.2 A
0X /em -2.0 -1.5 -1.1 -0.6 0 0.5 0.8 1.3 1.9 2.5
Magnetic fields/Gauss -40 -30 -20 -10 0 10 20 30 40 50
2 A 1
17.6 £ 0.4 Gauss/cm 2.2 A
20.3 £ 0.4 Gauss/cm 12.5 Gauss/cm

4 2A 4
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Fig.4 Calculation result of magnetic density along axis
of coils

while 7 is 2 A. Assumed permeability is 1
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Fig.5 Getting magnetic field gradient through moving
dark line
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