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THE CALCULATION OF THE TRANSITION PROBABILITIES IN SPECTRA OF RARE GASES IN AN ALTERNATING ELECTRIC FIELD
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In the present work a theoretical calculation of the transition probabilities for a rare gas atoms in a circular polarized electric field is carried out. The probabilities of the spontaneous transitions for Не, Ne, Ar and Kr atoms were calculated with the wave functions obtained from a diagonalization of the energy matrix for an atom in the external electric field [1].

In this paper the investigation of the dependence of the spontaneous transition probabilities on the strength of the external electric field have been done. It was shown, the probabilities for most of transitions from low-lying levels depend a little on the electric field strengths. In particular, the probabilities of the 4p[5/2]2 – 4s[3/2]1, 4p[3/2]1 – 4s[3/2]2 transitions for an Ar atom do not change with increase in the electric field strength up to 40kV/cm, for a Ne atom the probabilities of the 4d[3/2]1 – 3p[3/2]1, 4d[1/2]1 – 3p[1/2]0 transitions remain the same with increase in the electric field strength up to 10kV/cm. As seen from our calculations, much greater sensitivity to the magnitude of the electric field strength is observed for transitions from higher levels. For such transitions an increase in the electric field strength leads to an anisotropic population of the magnetic sublevels. As illustration, in Fig.1 the calculation results for probabilities of the 4d[5/2]2–3p[3/2]1 transitions for a Ne atom are plotted (the curve1 is the M=0(M(=1 transition, the curve 2 is M=0(M(=–1 transition). As seen from this figure, the probability of the M=0(M(=–1 transition increases with increase in the electric field strength, while the probability of the M=0(M(=1 transition decreases with increase in the electric field strength. 
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As calculations have shown, the population anisotropy can be observed in transitions from sufficiently low levels owing to an interaction of the magnetic sublevels in the electric field. 
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