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With the development of satellite born spectroscopy, the spectral lines of trace
elements become astrophysically significant and for example, far UV lines of Ar VII
were discovered recently in the spectra of very hot central stars of planetary nebulae
and white dwarfs (Werner et al. 2007). The interest for X-range of the wawelengths
for trace element spectra increases also with the space born instruments observing
within this domain, like X-ray space observatory ”Chandra”. In order to provide
Stark broadening data within the X-ray wavelength range, of interest for modelling
and analysis of astrophysical plasmas in extreme conditions, we have performed semi-
classical calculations of Stark broadened line widths and shifts for 8 Ar XV multiplets
with wavelengths less than 100 Å. Stark broadenig parameters for Ar XV lines are de-
termined by using the semiclassical-perturbation formalism (Sahal-Bréchot, 1969ab).
This formalism and the corresponding computer code have been updated and opti-
mized several times (see e.g. Dimitrijević and Sahal-Bréchot, 1996). A brief review of
the calculation procedure, with discussion of updatings and validity criteria is given
by Dimitrijevic (1996).

Electron-impact (Stark) line width W (FWHM - Full Line Width at Half Maxi-
mum) and shift d for 8 fourteen times charged argon ion lines have been calculated
within the semiclassical-perturbation approach. The atomic energy levels needed for
the calculations were taken from Bhatia and Landi (2008) and the energy of ionization
of Ar XV from NIST database. There are no other experimental or theoretical results
for comparison.

The obtainedned Stark broadening parameters for prominent sectral lines of Ar
XV within the X wawelength range, could be useful for analysis and modelling of X
ray radiation from hot and dense astrophysical plasmas but also for inertial fusion
research, where Ar and other trace elements could be added to modify characteristics
of fusion plasma, and for laboratory plasma research in X-ray domain.
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Dimitrijević, M. S., Sahal-Bréchot, S.: 1996, Physica Scripta, 54, 50.
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Using semiclassical perturbation approach, we have obtained ab intio Stark broad-
ening parameters for 7 Ca V multiplets. Energy levels and oscillator strengths are
calculated using SUPERSTRUCTURE code.

Results are obtained as a function of temperature, for perturber density of 1017

cm−3. In addition to electron-impact full halfwidths and shifts, Stark broadening
parameters due to proton- and ionized helium-impacts have been calculated. Thus,
we have provided Stark broadening data for all the important charged perturbers in
stellar atmospheres.

This work is a reference for Ca V ion because there is no other previous data. New
Stark parameters calculations and measurements for this ion will be interesting to
check the validity of our calculations.

51


