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‘Studying near resonance scattering of monochromatic light in atomic ystems with
collisional perturbation, we’ll be able to understand further the interactions between the
microscopic systems and laser fields, and obtain valuable informations regarding the in-
teraction potential between the emitting and perturbing atoms. The collisional redis-
tribution and near resonance scattering of laser beam in two-level systems (Sr) has been
investigated (']

We studied the near resonance scattering of weak laser beam in sodium atoms with
collisional perturbation of noble gases, which can be regarded as three-level system. Us-
ing a cw tunable dye laser (7.5W/cm?), we made near resonance excitations of state
3?P of sodium atom within the detuning range of about 40 cm~!. We measured the in-
tensity of three components of scattering light, namely the Rayleigh scattering Ix and the
collision induced resonance fluorescence I, and I,, as a functions of incident laser frequ-
ency. From these measurements, the excitation cross-sections p,.(4) and py,(4) of
the states 32P,,, and 32P,, , of sodium atoms due to collision with the atoms of noble gases
can be deduced as functions of detuning from resonance frequencies. By measuring the
near resonance scattering of light in the Na-He, Na-Ne and Na-Ar systems with various
pressures of buffer gas (2-30 Torr) we explained differences and tendencies of the inter-
action potential of these systems.
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