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Discussion of results and conclusion

A) Stark broadening over Doppler broadening is more significant for the atmosphere of DA and DB WD than for 
A-type star beacuse of higher electron density (especially for DB WD where helium-rich atmosphere produces 
more electrons than hydrogen-rich DA atmosphere)

B) Stark width is more significant for lines from infrared than for ultraviolet part of spectrum (Doppler width rises 
with λ, while Stark width rises with λ2) beacuse for higher wavelenght corresponding atomic energy levels are 
closer and perturbation of radiators is greater, so emmited/absorbed line is broader

C) Last line, Co II λ9959, is an exception, beacuse corresponding energy levels for this line are further away, so 
the perturbation is smaller

D) In the atmosphere of DB WD, Stark broadening becomes more prominent with rising of Teff and log g (higher 
Teff  produces more ionized helium and higher gravity increases electron density)

Tab. 1. MSE Stark FWHM (WMSE) calculated for Co II transitions 

for five different temperature values. Electron density is 1023 m-3 

(Majlinger et al, 2020a). 

Abstract

In this contribution Stark Full Widths at Half Maximum for 46 Co II multiplets have been calculated (Majlinger et al., 2018, 2020a) by modified semiempirical method described in Dimitrijević and Konjević, (1980).The calculated results have been used to 

investigate the importance of Stark broadening mechanism for CoII lines in A type star and DA and DB white dwarf atmospheres (Majlinger et al., 2020a, b). Stark broadening parameters from this paper will enter in the STARK-B database (http://stark-

b.obspm.fr/).
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Tab 2. Calculated values of Stark widths from Tab. 1 are 

used to find approximative formula of their dependence 

on temperature (Sahal-Bréchot et al. 2011): 

TcTbaTw 2loglog)(log ++=

Introduction

Fig. 1. Stark and Doppler broadening for spectral lines λ2533.2, λ2709,

and λ9519 as a function of optical depth in the atmosphere of DA white 

dwarf (Majlinger et al, 2020a). Simulation is done with choice of model 

parameters Teff = 15000 K and log g = 8 (Wickramarsinge, 1972).

Fig. 2. Stark and Doppler broadening for spectral lines λ2533.2, λ2709, 

and λ9519 as a function of optical depth in the atmosphere of DB white 

dwarf (Majlinger et al, 2020a). Simulation is done with choice of the same 

model parameters, Teff = 15000 K and log g = 8.

Fig. 4. Stark and Doppler broadening for spectral lines λ2533.2, λ2709, 

λ9519 and λ9969 optical depth in the atmosphere of DA white dwarf as a 

function of atmospheric layer temperature instead of optical depth 

(Majlinger et al, 2020b). Simulation is done with choice of model 

parameters, Teff = 15000 K and log g = 8 (Wickramarsinghe, 1972).

Fig. 5. Stark and Doppler broadening for spectral lines λ2533.2, λ2709, λ9519 

and λ9969 optical depth in the atmosphere of DB white dwarf as a function of 

atmospheric layer temperature instead of optical depth (Majlinger et al, 2020b)..

Simulation is done with choice of parameters Teff = 15000 K and log g = 8

(Wickramarsinghe, 1972).

Fig. 7. Comparison of Stark and Doppler broadening influence on Co II 

line λ9969 in the atmosphere of DA and DB white dwarf respectively, as a 

function of optical depth (Majlinger et al, 2020b). Simulation is done with 

choice of parameters Teff = 15000 K and log g = 8 (Wickramarsinghe, 

1972).

Fig. 3. Stark and Doppler broadening for spectral lines λ2533.2, λ2709, and 

λ9519 as a function of optical depth, but for the atmosphere of A-type star 

(Majlinger et al, 2020a) with model parameters log g = 4.5 and Teff = 10000 

K (Kurucz,1979).

Fig. 8. Stark and Doppler broadening of Co II spectral line λ9969 as a function

of temperature of atmospheric layers in DB white dwarf (Majlinger et al,

2020b). Stark widths are shown for five different values of effective

temperature, Teff = 14000 – 30000 K, log g = 8. (Koester, 1980).

Fig. 9. Stark and Doppler broadening of Co II line λ9969 as a function of

temperature of atmospheric layers in DB white dwarf (Majlinger et al,

2020b) for two different values of model gravity, log g = 7 and log g = 8,

each with two extremal values of effective temperatures, Teff = 12000 K and

Teff = 30000 K (Koester, 1980).

Stark and Doppler broadening for spectral lines λ2533.2, λ2709, λ9519 and 

λ9969 as a function of atmospheric layer temperature instead of optical 

depth for the atmosphere of A-type star (Majlinger et al, 2020b) with 

parameters log g = 4.5 and Teff = 10000 K (Kurucz,1979).

Coefficients a, b and c are tabulated here (Majlinger et al, 

2020a).

Stark Full Widths at Half Maximum for 46 Co II multiplets have been calculated (Majlinger et al., 2018, 2020a) using modified 

semiempirical method (Dimitrijević and Konjević, 1980). The obtained results (Tab 1,2) have been used to investigate the 

significance of Stark broadening mechanism for Co II lines in DA and DB white dwarf (WD) and A type star atmospheres. We 

examined the influence of  surface gravity (log g), effective temperature  and wavelength of the spectral line, on the importance of 

the inclusion of Stark broadening contribution in the profiles of the considered Co II spectral lines, for plasma conditions in 

atmospheric layers corresponding to different stellar opacities. For the purpose of this work, we choose four lines from the list of 46 

Co II spectral lines for which Stark widths have already been calculated and published elsewhere (Majlinger et al., 2018, 2020a) and 

we investigated if possible domination of Stark broadening under the Doppler broadening for each of these four lines exists

(Majlinger et al, 2020b). To show this, the different models of atmosphere of A-type star (Kurucz, 1979) and DA and DB WD 

(Wickramarsinghe, 1972, Koester, 1980) are used. Stark and Doppler broadening is presented as a function of optical depth or 

temperature of atmospheric layers (Figs 1-9).


