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Fig. 1. Energy levels of the three-level atomic system: (a) Mo-
del T without the E2 transition; (b) Model II with inclusion
of the E2 transition.
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Fig. 2. Energy-level diagram of the ground state configuration of Fe-like Mo!6* (a) and Fe-like U%* (b) ions. Solid lines represent the
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M1 transitions and dashed lines represent the E2 transitions. The numbers (0, 1, 2, --+) correspond to the energy levels labels.
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Table 2.

ground configuration of Fe-like Mo'®* and U%+.

Transition energies AE, wavelengths X\, transition rates A and oscillator strength gf for the M1 transitions in the

A/ nm

Z  Line Upper Lower AE/eV RMBPT NISTE] af Alst
42 1 8 5 13.3 93.56 94.01 5.80 x 107 4.42 x 10%
42 2 7 0 10.2 121.76 121.33 6.65 x 107 3.33 x 102
42 3 7 717 172.89 171.91 2.86 x 107 70.9
42 4 6 1 6.67 185.93 186.19 1.62 x 10°¢ 6.26 x 102
42 5 6 2 6.32 196.10 196.33 5.21 x 10° 1

42 6 5 2 5.36 231.18 231.05 4.08 x 107 1.70 x 102
42 7 6 3 3.35 370.16 370.92 2.60 x 10°¢ 2.53 x 102
42 8 3 1 3.32 373.56 373.83 2.40 x 10°¢ 2.30 x 10?2
42 9 1 0 3.01 411.66 412.37 6.28 x 10°¢ 3.53 x 102
42 10 3 2 2.97 417.04 417.19 1.87 x 10°¢ 1.43 x 102
42 11 5 3 2.39 518.72 517.87 1.03 x 10°¢ 84.9
42 12 6 5 0.959 1292.39 1306.47 2.70 x 107 1

42 13 2 1 0.346 3583.17 3604.19 3.93 x 107 0.408
42 14 5 4 0.243 5107.12 5102.22 142 x 107 0.121
92 1 7 1 3.75 x 102 3.31 3.93 x 10°® 4.79 x 10*
92 2 8 6 2.10 x 10?2 5.89 7.32 x 10° 1.41 x 108
92 3 5 0 2.07 x 102 5.99 1.01 x 10* 2.09 x 107
92 4 7 3 1.98 x 10? 6.26 2.68 x 10* 9.12 x 107
92 5 6 1 1.97 x 10? 6.30 6.79 x 10° 3.80 x 107
92 6 4 1 1.89 x 102 6.55 1.47 x 104 4.56 x 107
92 7 3 0 1.89 x 10? 6.57 3.39 x 10* 7.48 x 107
92 8 7 4 1.85 x 10% 6.69 9.07 x 10° 2.70 x 107
92 9 7 6 1.78 x 10? 6.97 8.10 x 10°¢ 2.22 x 106
92 10 3 1 1.77 x 10% 7.02 3.01 x 10° 5.81 x 10¢
92 11 6 2 1.69 x 10? 7.34 4.86 x 10° 2.00 x 107
92 12 5 3 18.3 67.68 6.64 x 10° 1.07 x 104
92 13 4 3 12.7 97.24 7.80 x 10°¢ 1.10 x 10*
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Abstract

The effects of electric-quadrupole (E2) transitions on ion energy-level populations in plasma are studied by
constructing the collisional radiative model of a three-level atomic system in the steady-state approximation. It
is found that the influence is non-negligible at the low electron density, and becomes larger when the E2
transition rate grows with atomic number increasing. Furthermore, we investigate the E2-transition effects on
the populations of levels in the ground configuration for Fe-like Mo'6* and U%+ ions in an electron-beam ion-
trap plasma. The level populations are obtained by solving the large-scale rate equation numerically. On this
basis, we discuss the influence of the E2 transition on the line intensity ratio of the magnetic dipole (M1) lines.
In addition, we point out the significance of the E2 transitions on the intensity ratio of the M1 lines that can be

used to diagnose the electron density of plasma.
Keywords: CR model, plasma diagnostics, atomic data and spectra
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