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Responsibility to Optical Pumping for Binary Mixtures of Rb Isotope

LI Chaorut, TANG Qiang, LIU Xiaower
(School of Physics & Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Investigation of optical pumping for binary mixtures may provide information on the interaction
between atomic systems and open up possibility to control response time. Considered Rb isotope * Rb and
“'Rb as binary mixtures, optical pumping response can be observed with using square modulated field at
10Hz and two channels of RF sources for NMR of ®Rb and ¥ Rb respectively. Based on proposed model
of three energy levels, unitary system or binary mixtures of “Rb and 8? Rb can be accurately described

with an exponential function. According to the relation of response time between binary and unitary, the

response time for mixtures is contributed from unitary ones and their concentrations.
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Fig. 1 Optical pumping signal and its data analysis

on ' Rb unitary system
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Fig. 2 Optical pumping signal and its data analysis

on ®Rb unitary system
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Fig. 3 Optical pumping signal and its data analysis

on ®Rb and ¥ Rb binary mixtures
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Tab. 1 Response parameters of binary mixtures under various magnetic field
B/mT I3 T PN T, pirit o+ pprs! T (pyri' +pprs' )T
0.428 7 0.417 0 0.016 3 0.583 0 0.007 6 102. 29 0.010 2 1.043 4
0.3215 0.426 9 0.0156 0.573 1 0.007 1 108. 08 0.010 0 1.080 8
0.214 4 0.404 2 0.0159 0.595 8 0.007 7 102. 80 0.009 9 1.017 7
0.1429 0.414 4 0.0157 0.585 6 0.007 3 106. 61 0.0101 1.076 8
0.107 2 0.425 8 0.016 1 0.574 2 0.007 6 102. 00 0.0103 1.050 6
0.0715 0.423 9 0.0157 0.576 1 0.007 3 105.92 0.010 1 1. 069 8
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