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Abstract. Here we present the electron-impact broadening parameters for Ti I lines.
Calculation was performed by using the modified semiempirical approach.

1. INTRODUCTION

In order to provide to astrophysicists and physicists the needed electron-impact broad-
ening parameters, a large set of such data, obtained by using the semiclassical per-
turbation formalism (see e.g. Dimitrijevi¢ ef al. 1991) and the modified semiernpirical
approach (Dimitrijevié and Konjevié 1980, for emitters with coniplex spectra see also
Popovi¢ and Dimitrigevié 1996, 1997), has been created (see Dimitrijevi¢ 1996 and
references therein). Here we present our results for Th I lines. The calculations were
performed by using the modified semiermpirical approach.

2. RESULTS AND DISCUSSION

Energy levels for Ti 11 were taken from Wiese and Musgrove (1989). Oscillator
strengths have been calculated by using Bates and Damgaard (1949) method. Here
we present only Stark widths and shifts for the wost intensive lines from a®F — 24¢°
and a*F —z1F% multiplets. The Stark widths (w,) of other lines from these multiplets
may by calculated as

AJ: 9
we = w52 (1)

with error bars of £30%. In Eq (1) wy is the given Stark width and A; is the wavelength
for the corresponding transition. while A, 1s the wavelength for the spectral line with
width w,.. Besides the calculation with oscillator strengths within the Bates-Damgaard
approximation, we performed as well, the same calculations by using different, cal-
culated (Morton 1991) and measured (Danzmann and Kock 1980 and Blackwell et
al. 1982, critically selected by Wiese and Musgrove 1989 Roberts el al. 1974) oscil-
lator strengths, in order to analyze the influence of the dilterent oscillator strengths
values to electron-impact broadening parameters. The results of our investigation are
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presented i Figs. 1 and 2. As we can see in Figs. | and 2 the differences between
results obtained with the oscillator strengths from different sources give discrepancy
between calculated Stark widths within the error bars of the MSE method in the case
of a*Fyjp — 24 15)/,_,, while for the transition a*F/q — :4(,:'2/2 the Stark wicths calcu-
lated within the Bates-Damgaard approximation are significantly sialler than those
calculated with oscillator strengths from Morton (1991) and experimental oscillator
strengths. Complete results of our calculations will be published elsewhere (Tankosié¢
el al. 19938).
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Fig. 1. Stark full width for Ti II (14F3/3 -1 _}'g/:, (A =338.47 nn) line as a function of
temperature at an electron density of 10%* 1172, Used notation: Resnlts with- 1.- oscillator
strengths calculated by using the Bates-Damgaard method; 2.- oscillator strengths given
by Danzmann and Kock (1980) and Blackwell ef al. (1982), critically selected by Wiese
and Musgrove (1989); 3.- oscillator strengths given by Roberts el al. (1974); 4.- oscillator
strengths given by Morton (1991). &.- The estimated Strak width on the basis of regularities
and systematic trends given by Lakicevi¢ (1983)
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Fig. 2. Stark full width for Ti II ang/g — 24F90/3 (A =323.55 nm) line as a function

of temperature at an electron density of 10%®m =23, Used notation: Results with- 1.- oscil-

lator strengths calculated by using Bates-Damgaard method; 2.- oscillator strengths given
by Danzmann and Kock (1980) and Blackwell el al. (1982), critically selected by Wiese
and Musgrove (1989); 3.- oscillator strengths given by Roberts el al. (1974); 4.- oscillator

strengths given by Morton (1991)

Table 1. Stark width (FWHM) and shift of Ti Il lines at an electron density of
10%m~3 as a function of temperature. The oscillator strengths were calculated in
Bates-Damgaard approximation (Bates-Damgaard 1949).

‘ Transition L T (K) | W (nm) d (nm) |
[ 5000. 0.171E-01 -0.389E-02
10000. 0.119E-01 -0.278E-02
atFyn — zq(jg/2 20000. 0.822E-02 -0.201E-02
30000. 0.666E-02 -0.169E-02
A =338.47 nm 40000. 0.580E-02 -0.149E-02
50000. 0.528E-02 -0.138E-02
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Table 1. continued

Transition | T(K) ‘ W (nm) B d(nm) |
5000. 0.170E-01 -0.337E-02
10000. 0.118E-01 -0.241E-02
@' Fop = 2 FO, 20000, 0.817E-02 -0.174E-02
30000. 0.662E-02 -0.145E-02
A =323.55 nm 40000. 0.577E-02 -0.127E-02
50000. 0.525E-02 -0.117E-02
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