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Emission spectral line profiles are commonly used for the evaluation of local plasma 

parameters. The plasma parameters and local line profiles are related in a rather simple way: e.g. at 
quadratic Stark broadening, the local line halfwidths and shifts are proportional to the electron density 
[1]. For homogeneous optically thin plasmas, there is no difference in the line profiles of plasma 
emission and emissivity spectra. However for inhomogeneous source, the profiles are different due to 
spatial dependence of electron density and plasma temperature: profiles in the plasma emission are a 
superposition of different local ones. A transition from the recorded to local profiles is usually 
performed by tomography techniques. As the result, the measurement procedure is getting slower and 
additional errors occurs. For transparent plasmas, an approach was developed to evaluate local profiles 
from as recorded spectra using relations found by modeling [2-4]. However, for semi-transparent 
plasmas the relation between the recorded and local profiles is more complicated one. With the optical 
thickness τ increase, profile halfwidth ∆λ in the plasma emission spectrum changes much comparing 
to the profile halfwidth ∆λ0 in the spectrum of optically thin plasma. The ratio th=∆λ/∆λ0 on τ for 
dispersion profile and homogeneous plasma can be written as th=(-1-τ/ln((1+e-τ)/2))1/2. When ∆λ and τ  
are known, the function allows obtaining ∆λ0, i. e. reducing the problem to the transparent plasma 
diagnostics. However, the plasma is nearly always inhomogeneous and the value t  depends 
significantly on plasma inhomogeneity and on Stark parameters ratio d/w. 

Here, the dependence t(τ) for plasmas of different inhomogeneity rates has been obtained by the 
numerical simulation. The radiation transfer equation has been solved to calculate the spectral line 
profiles for LTE-plasma of known composition and distribution of temperature along the observation 
line. The temperature distribution is presented as T(y)=T0[1+(y/y0)

α]-1 [5-6], where T0 – maximum 
temperature on the line of sight, 2y0 and α are the effective size and the inhomogeneity parameter, 
respectively. The value α influence strongly the t(τ) dependence. For example, when α=2 the 
difference t and th can rise up to 20% even at a moderate τ≈2. 

It is shown, the ratio C=t/th is practically independent on τ for τ>2. Thus for τ>2, the value C 
can be replaced by an averaged one. If one knows α and function C(α) averaged by τ, then t can be 
found as t=С(α)th. At the errors of 10% in ∆λ, the coefficient C(α) can be used for τ>1. It has been 
also found, that when the ratio d/w grows, the inhomogeneity does not practically influence on t(τ) and 
C(α) dependencies. For d/w>0.5, the t(τ) dependence is not affected by the plasma inhomogeneity. 
These results are supported by the experimental data [7] for Si II spectral lines. Most of the lines have 
d/w=0.5÷1.0. Thus, for lines with a strong shift the inhomogeneity influence on profile halfwidth can 
be neglected. 

The results obtained can be used at spectroscopic diagnostics of semi-transparent plasmas.  
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