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Energy Pooling Collisions for Rb(5P)+Cs(5D) in a Rb—Cs Mixture

SHEN Yi-fan, DAI Kang
(Department of Physics, Xinjiang University, Urumqi, Xinjiang 830046, China)

Abstract The rate coefficient for energy-pooling collision Rb(6P)+Cs(6D) —Rb(5S) + Cs(8D) in the Rb-Cs vapor mixture
has been measured using a known energy-pooling rate coefficient of a homonuclear reaction [i.e.,Cs(6P)+Cs(5D) —Cs(6S)+Cs
(7D,)). Populations of the Cs(6P,5D) and Rb(5P) states have been produced by photodissociation of Rb, and Cs, molecules by
the use of a dye laser radiation. The resulting fluorescence includs the components emitted in the decay of the exited states
produced by photodissociation and the components arised from the collisionally populated excitation-states. By combining
relative intensities of the components with Cs(6P), Rb(5P) states effective lifetimes, the rate coefficient for the heteronuclear
energy-pooling is obtained to be 5.4x10* cm¥s. The contribution to the rate coefficient from other processes is discussed.
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Table 1 Characteristic parameters of the observed energy-pooling transitions

System Level AE/cm™ Transition Amm y
Rb-Cs 8D(Cs) 393 8D—6P 601.2-621.9 0.52
Cs-Cs TDg, 277 7Dy 6Py, 698.4 0.16
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Table 2 Rate coefficient and cross section for energy-transfer collision in Rb-Cs system

Level (Ii-); ' KX} Yods k/cmis™ olcm?
Isp I, e, Yi¥a
8D 0.31 0.43 0.27 5.4x107° 1.2x104
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