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1. INTRODUCTION 

As it is very well known the Hg-Mn stars are uOll-magnetic late B type st.ars. In 

their spect.ra unusually strong lines of many heavy iOllS me present (see e.g. Preston 

1971, Heac9x 1979, Dworetsky 1980, Adelmall 1987, Lecrolle et al. 1993, Wahlg,1'en 

et al. 1995). In A and B type stars the electron-impact broadening is t.he main pres

sure broadening mechanism (e.g. Dimitrijevic 1989). Considering that the reSOllClnt 

lines of ionized heavy elements (z>30) are located ill the ult.ra\'iolet spectral region, 

the abundance analysis of these elemellts has become possible due to satellite ob

servatiolls by high resolut.ion spectrograph as e.g. International Ultraviolet Explorer 

(IUE) satellite or Goddard High Resolution Spectrog,1'aph (GHSR) iustalled at Hubble 

Space Telescope. The number of heavy ion lines observations with the higher phot.o

metric quality and spectral resolution is g,1"owing up. Consequently, experiment.al and 

t.heoretical spectroscopic data for modeling of these lines are required. 

In order to investigate the Hg-:t\fn star atmospheres as well as other types of hot 

stars, the Stark broadening parameters for heavy ion lines are needed. Zr III lines 

are presented in spectra of Hg-Mn stars. E.g. in spectra of Chi Lupi, a B-type star, 

well-resolved lines of Zr III A = 1937.22 A, 1940.24 A and 1941.06 A have been 

observed. Here we present the electron-impact broadeniug parameters for these four 

astrophysical important Zr III lines as a function of temperature, calculated by using 

the modified semi-empirical approach (Dimitrijevic: and Konjevie: 1980, Popovic: and 

Dimitrijevic 1996). 

2. RESULTS AND DISCUSSION 

The atomic energy levels needed for the calculatiolls were t.aken from Reader 

and Acquista (1997). Oscillator strengths have been calcu-lated by using the method 
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of Bat.es and Damgaard (1949) and the t.ables of Oertel aud Shomo (1968). ror 

calculat.ion of St.ark broadening widths t.he modified semi-empirical apporach hit;; been 

used (Dimitrijevic and KOlljevic 1980, Popovic and Dimilrijevic 1996) 

Results obtained using t.he 1\·1SE approach for electron - impact line widt.hs and 

shift.s for three Zr III lines as a funct.ion of temperature are presented in Tables 1. Tile 

calculations have been performed for a pert.urber density of 1023 m -3, sillce wit.hin the 

MSE formalism, the results for the electron-impact broadening parameters are linear 

with electron density. 

Table 1. Stark widths (FWHM) of Zr III spectral lines at an elect.ron density of . 
1Q23 m -3 as a fUllctioll of temperature. 

Transition T (K) ~v (nrn) 

5000 .452E-02 
0 3 PI - z3 PP 100UO .:.H 7£-02 

20000 .2:20E-02 
>-=194.662 nm 30000 .1788-02 

40000 .153E-02 
50000 .137E-0:2 

5000 .447E-02 
a3 Po - z3 pp 10000 .314E-02 

:20000 .:218E-0:2 
>-=193.665 nm :30000 .1768-02 

40000 .1528-02 

- 50000 .n68-02 

5000 .4748-02 
0,3 P2 - z3 P~ 10000 .33:2E-0:2 

20000 .231£-02 
30000 .187£-0:2 

>-=194.106 nm 40000 .1618-0:2 
50000 .14<1£-02 

5000 .459£-02 
a. IG4 - zl FJ 10000 .:321£-02 

20000 .2:24E-U:2 
30000 .181£-0:2 

>-=194.020 nm 40000 .156£-02 
50000 .1408-0:2 

..
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There is no experiment.al data for the St.ark broadening paramet.ers of Zr III 

spect.ral lines, and such data will be of importance for the refinement of t.he St.ark 

broadening theory for spectJ'allines from complex spectnl. 
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