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Abstract

In this paper, using the excitation and de-excitation by impact of ion and free electron, we analyze
the impact equilibrium condition of interstellar medium plasma, and discuss the diagnostic prin-
ciple for temperature diagnostic for the plasma with three levers. Taking the S III ion in H II in-
terstellar medium space as an example, we discuss the temperature diagnostic principle and me-
thod by intensity ratio under the condition of impact equilibrium, and compare the result with
under the condition of local thermal equilibrium, and we obtain some important conclusions. This
study will be significant in space plasma diagnostic.
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Figure 1. Collision and transition diagram for ion with three levels
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Table 1. Radiation characteristics of S Il emission lines
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Figure 2. Variation relation of plasma temperature and spectral intensity ratio under the condition of collision
equilibrium and local thermal equilibrium
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