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Data on doctoral dissertation

Title of doctoral thesis:
Investigation ofStark broadeningegularities withinsoelectronicsequencesf lithium

and sodium

Summary:

The aim of tls research is to find a theoretical model that would enpta#dictionof

Stark broadening of spectral lines different emitters(atoms and ions)ral plasma
parameters @centration and temperature) whitdve not measured noalculatedand

to determine the functional dependent&tark widthson parameters of plasma, as well

as the internal structure of atoni$ie proposed method allows the detmation of the

Stark width with a minimum of required atomic paramet€tsecking the reliability of

the existing results is very important due to the fact that there is no exact theoretical
model, and there are a number of problems in the empiricahdesgion Stark widths,

as well as insufficient experimental da&rictly speaking, the Stark widsthave been

so far determined witrsignificantmistake,soit is necessary to develop new methods.
The proposed method provides a critical analysis of a large number of available values

of Starkparameters.

The model used was obtained by quantaethanical calculation of Stark broadening
plasma( ¥ ), wherein a number of the approximatmereused, but the final formhas

the structurén whichwe see t hat onizhttoppetantiasof tleerupperh e
energylevel of thespectral transitioif G ) andthe rest core chardeZ: ). This is a direct
consequence of the Stark effect, in which degsrmn of the energdepends on the local
electric field Line broadeninghat is expressed in radians per second is a range of energy
shiftscaused bystarkeffect orin other wordscaused byerturbation of the electric field

of the plasma.

The mairapplication of tleresults of such researtdin plasma diagnosticSpectral line
profiles emitted by atomsre determined bplasma parameters and structure of the
broadcastergndthe analysis of these profiles can get information about their eduse
plasma parameters. Even the width of gpectralline containsan abundancef

information aboutts environment. In general, the width of the spectral line is connected



with the parameters of plasma, whaggestshat theelectron densitgan be deermined

by comparing the spectral line profiles in unfamiliar conditions to the profile obtained in
known conditions. Functionalependence dbtark broadeningn the electrordensity

by rule,is linearfor manyelectron atomsHowever there are excemns to this rule and

these deviations are analyzed in detail in this paper. Functional dependence on
temperature is complicated and is aéssubject opresent investigation. Based on the
information availablgit can be seen that the Stdmoadening inases with tempature

for some atomic transitions, but decreases for other atomic transitions. Although this is
always monotonic dependence on the available temperature exageples have been
found that the form of this dependentz=bell-like on a wider temperature randggiven

that the necessary data is not available, it will be necessary to measure line widths on the
necessary condins or calculate it theoreticallysing some of the used quantum

mechanical approximation.

In the analysis ofunctional dependencies used data on 44 experimentally measured and
574 theoretically calculated widtlof spectral lines collected from the literature and 52
spectral line width whiclarecalculated in this paper. On the basis of theseithaidl be
investigated the possibility to describe neutrals and vatis a unique formula, which

was not the case in earlier works dealing with this topic.

The speial quality of this work is that hasdevelopéd a systenthat enables fasiccess
to databases of atoc data, and data related to relevant processes (effective cross
sections). Processingf large number of parametergquired the development of
appropriate algorithmghat on the one hand, enables fast data procesaimon the

other hand allowa qudity control and verification procedures obtainedresults

Key words:

Stark broadening, spectral lines, the spectral series, regularity.

Scientific area:

Physics

Special topics:
Physics of ionized gas and plasma
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