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In hot star atmospheres exist conditions where Stark widths are comparable and even larger than the thermal
Doppler widths, so that the corresponding line broadening parameters are of importance for the hot star plasma
mmvestigation. Here, we investigated theoretically the influence of collisions with charged particles on heavy
metal spectral line profiles for Te I, Cr II and Sn III in spectra of A stars and white dwarfs. We applied
semiclassical perturbation theory. When it can not be applied in an adequate way, due to the lack of reliable
atomic data, we used modified semiempirical theory.




Neutral Tellurium

. Using the semiclassical perturbation me- -

thod we obtained Stark widths and shifis
of two Te I muluplets for a perturber
density of 10" cm? and temperatures
from 2500 up to 50000 K. Calculations
were performed using the atomic energy
levels given in Moore (1971). The needed
oscillator strengths were calculated by
using the Coulomb approximation method
descnibed in Bates & Damgaard (1949)
and the tables in Oertel & Shomo (1968).
For higher levels, the method described 1n
van Regemorter et al. (1979) was applied.
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Singly Ionized Chromium

Table 1. Stark broadening parameters for four Cr IT

3d° - 3d*p spectral lines. With W is denoted
FWHM (e - alﬂctmns p grotons} and with d shift.
Perturber density: 10" cm”, SC method.
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Fig. 2 Stark widths for resonant
Cr II spectral lines as a function
of temperature.

Fig. 3. Comparison of the Cr I 4588.2 A line pro-
file ("a") without Stark broadening contribution
and with this contnibution for different Cr abun-
dances log Cr/H: ("b") Solar one, ("c") -3.75,
("d") -3.25 . ("e") -2.75. The atmosphere model:
T#=8750 K. log g=4 (Piskunov, 1992).

Fig 4. Thermal Doppler and Stark widths for
CrI1 45882 A for a model: Tog= 10000 K, log g
= 45 (Kurucz, 1979) of an A type star, as a
function of the Rosseland optical depth.




Doubly Tonized Tin

Table 2: Electron- and proton-impact broadening parameters
for Sn ITI 5226.2 A obtained by using semiclassical perturba-
tion approach for perturber density of 10"em™ and tempera-
tures from 10000 up to 150000 K.
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Table 3: Stark widths for Sn IIT 52262 A obtained by using
modified semiempincal approach for perturber demsity of
10"em™ and temperatures from 2500 up to 50000 K.

Iraneition

Table 4: Comparison between W -expenmental Stark width
with theoretical: W..-semiempinical, W.-semiclassical and
Wi modified senuempirical.

.Here, we presented Stark widrhs“

and contributions of different
collision processes to the total
Stark width in comparison with
Doppler one. In this case, elastic
and strong collisions and inelastic
collision from upper levels have a
similar contribution to the full
Stark width as well as the similar
behaviour with temperature.

Fig. 5. Thermal Doppler, Stark and
contributions of different collision
the tot: S'laﬂ:md&tnf
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Fig. 1. Thermal Doppler and Stark widths
for Te 1 5125.2 and 9903.9 A spectral lin-
es for a DB white dwarf atmosphere mod-
el: T,= 15000 K, log g = 7 (Wickrama-
singhe, 1972), as a function of optical
depth T5150-
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Fig. 2. Stark widths for resonant
Cr II spectral lines as a function
of temperature.
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Fig. 3. Comparison of the Cr I 45882 A line pro-
file ("a") without Stark broadening contribution
and with thiz contribution for different Cr abun-
dances log CoH: ("b") Solar ome, ("e") -3.73,
("a") -3.25 | ("e") -2.73. The atmosphere model: i
Ty=8750 K, Iog g= 4 (Piskunov, 1992).




Fig. 4. Thermal Doppler and Stark widths for

CrII 4588 2 A for a model: T,z= 10000 K, logg 1
= 45 (Komcz, 1979) of an A type star, as a
function of the Rosseland optical depth.




Table 4: Companson between W -expenimental Stark width
with theoretical: W -semmempincal, W -semiclassical and
Wae-modified senuempirnical.
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