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Measurement of Absorption Cross Sections of Excited States for Atomic
Uranium using Laser-Saturation Absorptions-Spectrometry

SHI Gui-zhen, DU Hai, TIAN Yu, GE Liao-hai, HUANG Mao-cheng, WANG Wen-yun
(Changchun Institute of Applied Chemistry, The Chinese Academy of Sciences, Changchun, Jiling, 130022, China)

Abstract This paper described saturation method for determining absorption cross sections by using a setup
composed of the pulsed dye lasers system synchronously pumped by a frequency doubled Nd:YAG-Laser, e-type
electron gun, apparatus for atomic beam of U, and by using the technique measuring resonant photoionization
spectrum and time-of-flight mass spectrum at the same time. This method has very strong selectivity, extremely
high sensitivity and resolving power, which is developed on the base of single-atom detection technology.
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Table 1 Measured absorption cross sections of excited states of U

Transition information

Lower-level (odd)

Cross section /em*
Upper-level (even)

Wavelength /nm
Config. term Energy level (cm™) Config. term Energy level (cm™)
567.730 Sids® Ly 3800.829 Sfdsp "Ly 21409.961 (4.06~4.29)x10™
575.814 Sids® °Lg 0 Sdsp "L 17361.895 (2.49~2.94)x10*
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Fig.1 Schematics of the experimental setup for absorption
cross sections of excited states of atomic uranium.
YAG: second-harmonic of Nd :YAG Laser; DL,, DL,
DL; dye lasers; OD: optical delay line; BS: beam
splitters; L,, Lylenses; AB: atomic beam apparatus;
TOF: time-of-flight mass spectrometer; HV: high
voltage power supply; HCL:Ne hollow cathode lamp;
BA: boxcar integrator; OS:oscilloscope; REC: two-—
pen chart recorder
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Fig.2 Absorption saturation curve measurement for “U
3800.829 to 21409.961 cm™ transition [0=(4.06~4.29)
%107 cm?]
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