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ABSTRACT. Using 9 A/mra-dispersion spectra of two Ap stars 
(HD2453 and HD8441) from the list by Adelman (1973) and 
the SiCr star HD192913 the abundances of 19 elements are 
obtained by the model atmosphere technique. The curve-of-
growth method is used to estimate the surface magnetic 
field from Pe, Cr, and Ti lines. 

One of the most extensive study of chemical composition of 
Ap stars was carried out by Adelman (1973). Now, more than 
10 years later, the improved oscillator strengths and more 
refined methods of analysis of model atmosphere parameters 
are available, that makes it desirable to reinvestigate 
abundances of elements in these stars. Recently Adelman 
(1984) has redetermined the chemical composition of HD8441 
and obtained quite different results. In this paper we 
present results of chemical analysis of two stars from the 
Adelman1s list (HD2453 and HD8441) and the SiCr-type star 
HD192913. _ 

For each star several 9 A/mm-dispersion spectra were 
taken with the 2-m telescope of the National Astronomical 
Observatory of the Bulgarian Academy of Sciences and the 
2-m telescope of the Ondrejov Astronomical Observatory of 
the Czechoslovakian Academy of Sciences. Observations were 
carried out in the frames of the Multilateral cooperation 
of Academies of Sciences of Socialist Countries. The spec
tra were traced with the microdensitometer 3CS Joyce Loebl 
and processed using the programme described by Piskunov et 
al. (1984). As far as possible unblended lines of 19 ele
ments were chosen and their averaged equivalent widths were 
used to obtain abundances of elements by the model atmos
phere technique. 

Line intensities were calculated by means of the com
puter programme written by N.E.Piskunov at the Astronomical 
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Council of the USSR Academy of Sciences. The model atmos
pheres were taken from Kurucz et al. (1974). Europium 
abundances were corrected for hyperfine structure accor
ding to the paper by Landi Degl'Innocenti (1975). 

The effective temperature Te was determined from pho
toelectric photometry data. The final value of Te was 
adopted taking into account available estimations of Te 
based on continuum energy distribution. The surface gravity 
log g was obtained using H& and H^ profiles. The theore
tical curves of growth for Pe, Cr, and Ti were fitted to 
the observed ones by the least-mean-square method with 3 
free parameters: microturbulent velocity £t» abundance of 
the element log N, and surface magnetic field Hs. The broa
dening due to Ha was treated the same way as the Doppler 
broadening (Ryabchikova and Piskunov, 1984). The final mean 
values of Te, log g,5* , and Ha are given in Table I. 

Derived logarithmic abundances are presented in Table 
II and in Pig,1. The scale corresponds to log N = 12 for 
hydrogen. The figures in parentheses indicate the number of 
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Fig,1. Elemental abundances of three Ap stars, 
normal star -^Vir, and the Sun. 
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Table I. Atmospheric parameters 
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HD number 

2453 
8441 

192913 1 

Table 

Ele
ment 
CII 
Mgl 
Mgll 
All 
Sill 
SII 
Cal 
Call 
Sell 
Till 
VII 
CrI 
CrII 
Mnl 
Mnll 
Pel 
Pell 
Col 
Nil 
Nill 
SrII 
YII 
Zrll 
Ball 
EuII 

Te,K log g I 

9000 
9200 
11000 

3.75 
3.50 
3.50 

II. Derived abundances 

HD2453 

• • • 
8.67(1) 
7.95(1) 
5.09(1) 
8.3K2) 
• • • 

6.60(3) 
• • • 

3.13(3) 
5.24(11) 
5.62(2) 
8.72(16) 
7.42(24) 
6.89(6) 
7.01(75 
8.28(14) 
8.31(13) 
5.95(2) 
6.93(1) 
7.26(4) 
4.98(3) 
3.00(3) 
3.78(6) 
2.13(1) 
3.12(5) 

HD192913 

9.72(2) 
• • • 

7.50(4) 
6.37(1) 
8.66(8) 
7.78(2): 
6.90(1): 
6.68(1) 
• • • 
6.16(16) 
5.13(5) 
6.94(2) 
6.97(14) 
6.88(2) 
6.60(9) 
8.32(10) 
8.57(20) 
• • • 
• • • 

5.47(2) 
5.98(3) 
4.52(3) 
4.50(2) 
• • • 

3.73(4) 

HD8441 

• • • 
7.43(2) 
7.29(4) 
4.92(1) 
7.48(2) 
• • • 

5.18(1) 
• • • 

2.12(1) 
4.59(15) 
3.90(2) 
7.97(15) 
7.47(29) 
5.90(3) 
6.37(8) 
8.00(16) 
8.22(15) 
5.45(1): 
• • • 

6.80(4) 
5.39(3) 
3.13(3) 
3.33(3) 
2.30(1) 
1.76(3) 

k,km/s 

2 
0 
1 

HD8441* 

8.22 
7.22 
7.00 
• • • 
7.02 
• • • 
5.63 
4.70 
2.18 
4.47 
3.74 
7.60 
7.69 
6.04: 
6.20 
8.18 
8.19 
5.31: 
5.87: 
• • • 
4.66 
2.71 
• • • 
* • • 
2.68 

Hs,kGaus 

2.54 
0.56 
1.80 

: $Vir 

• # * 
7.46(2) 
7.45(3) 
6.02(2) 
7.58(5) 
• • • 
6.45(3) 
• • • 

2.98(6) 
5.48(32) 
4.70(12) 
5.43(3) 
5.9K18) 
5.13(2) 
5.02(2) 
7.43(36) 
7.56(25) 
4.18(1) 
6.40(1) 
6.49(5) 
3.84(4) 
2.79(2) 
3.15(3) 
3.72(1) 
• • • 

s 

Sun 

8.69 

7.58 

6.47 
7.55 
7.21 
6.36 

3.1 
5.02 
4.0 
5.67 

5.45 

7.67 
4.92 

6.25 

2.9 
2.24 
2.56 
2.13 
0.51 

*from Adelman (1984) 

lines used in the abundance analysis. Por comparison are 
also given the chemical composition of normal star •GVir 
(Te=9300 K, log g=3.5, 5t=0 kra/s) obtained by T.A.Ryab-
chikova and the solar abundances according to Grevesse 
(1984). 

Conclusions that can be made from Table II and Pig.1 
are as follows. Por HD8441 our results are in a good accord 
with those obtained by Adelman (1984). In the stars under 
study the abundances of practically all elements except Al 
(and light iron-peak elements in KD8441) are greater than 
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or in some cases close to normal values. The overall pat
terns of relative abundances in all three peculiar stars are 
quite similar. There is a similarity in odd-even effect and 
in mean relative abundances of different groups of elements. 
The abundances of heavy elements (Sr, Y, Zr, and possibly 
Ba) in the standart star •&Vir appear to exceed solar values 
by 0.5 - 1 dex. Among the stars under study the highest con
tent of metals (with the exception of some iron-group ele
ments) is observed in the hottest star, HD192913, and the 
lowest one in the star with the weakest (practically negli
gible) magnetic field, HD8441. Cr, Mn, and Eu reveal the 
largest excesses (up to ̂ 2 dex). It is worthwhile to note 
that the abundance of Eu corrected for the hyperfine struc
ture turns out to be not so high for Ap stars as it is often 
believed: the excesses over the solar values are 1 - 3 dex. 
The variations of iron content in peculiar stars is remark
ably small (of the order of the errors of analysis) as com
pared to other elements. The iron excess relative to stan
dart abundance amounts to~0.6 dex in all stars. Overdefi-
ciency of some odd elements, Al and Y in particular, is 
observed. Their abundance ratio to neighbouring even elements 
for peculiar star is higher than in standart distribution. 

We are grateful to colleagues from Ondrejov Observatory 
for placing some spectra of studied stars to our disposal 
and to the colleagues from Bulgarian National Observatory 
for help in observations. 
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