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Fig. 1 Energy diagram of the Rb(5D; )+ H, reactive

and nonreactive energy collision transfer
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Fig. 2 Experimental setup
DL: diode laser; NF: neutral filter; M: mirror;

L: lens; PMT: photomultiplier
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Experimental Evaluation of Cross Section for Rb(5D,) + H,>RbH+ H
Reaction

ZHAO Yi-kun, CUI Xiu-hua, BAI Zhen-ao, DAI Kang, SHEN Yi-fan”
School of Physics Science and Technology. Xinjiang University. Urumqi 830046, China

Abstract The Rb(5D;)+H,—RbH[ X '3" («"=0)]+ H photochemical reaction was studied in a cell experiment applying a la-
ser pump-absorption technique. Using two-photon excitation of the Rb5 * D atomic level in a Rb-H, vapor mixture, the resulting
fluorescence includes a direct component arising from the optically excited state and a sensitized component due to the collisional-
ly populated fine-structure state. The RbH molecules are formed in three-body reactive collisions between excited Rb5 * D atoms
and ground state H, molecules. Near-infrared absorption band RbH X 'S" (¢v/=0-—>v =17) near 852 nm by using a diode laser
was measured. The absorbed intensity of laser beam through a length L of the RbH vapor is defined as AI' and AI” where AI'
and AI" are the absorbed intensity of pumping 5D, and 5Ds,, levels, respectively. The ratio of AI' to AI” contains information
are the production rates of Rb in the 5D;,, and 5D;), levels by direct laser excitation from the

on reactivity. wsp, and wsp,
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5S,,, level. Using a second experiment in which pump laser is used to pump the 5D;/, and 5D;,, states in a pure Rb vapor (T=
290 K), and the ' /" where i' and i are measured intensities of the 5D;,—5P,,, and 5Ds,,—5P;,, transition, respectively, is
determinined. At low density of Rb atoms, the 5D mixing rate is neglect. The rate of 5D;/; and 5D;,, fluorescence yields the ra-
tio of 5D/, to 5D;,, pump production rate. The rate equations were solved, and the authors estimate the value of the cross sec-
tion at T=1385 K and PH2 =400 Pa for collisional energy transfer from Rb5D;,, to 5D;s,, ,» from Rb(5D)to Rb states other than
Rb(5D)to be 9. 8X10 ' ¢cm? and 2. 0X10 ' cm”, respectively. The reaction cross sections [i.e. , Rb(5D;) -+ H,—>RbH-+ H]
for J being 3/2 and 5/2 are 5. 4X10 ' and 2. 3X10 ' cm®, respectively. The relative reactivity with H, for two studied atoms

is in an order of Rb(5D;,, ) >Rb(5D;,,), and this is consistent with the result obtained from a laser pump-probe technique.
Keywords Laser spectroscopy; Photochemical reaction; Pump-absorption technique; Cross section; Rb-H,
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