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THE CHEMICAL COMPOSITION OF TWO
PRAESEPE’S GIANTS

N. S. KOMAROYV and N. Y. BASAK
Astronomical Observatory of Odessa State University, Odessa, 270014
(29 December 1991)

The abundances and physical conditions in the atmospheres of two giant stars of the open clusters
Praesepe are investigated. The spectra of the stars were obtained with the Soviet 6-meter telescope
with the dispersion 14 A/mm. The abundances of chemical elements in K giant atmospheres have
been derived using the method of the model atmosphere and they have nearly solar values.

We discuss properties of two Praesepe’s giant stars: HD73665 and HD73710.
Table 1 contains some characteristics of these two stars.

The spectrograms of the K giants were obtained by one of the authors (N.S.K.)
at the second camera of MSSP BTA on Kodak 103-aF plates in the wavelength
range AA 5300-6700 A with dispersion of 14 A/mm. In order to identify the lines,
a syntetic spectrum was used which was computed using the SYNT software by
Tsymbal (1980) for the wavelength range AA 5300-6700 A. The atmosphere
model of Bell et al. (1978) was used in calculations with the following parameters:
the effective temperature T.s= 5000K, the logarithm of gravity lgg =3.0, the
solar abundances and the list of atomic lines from Kurucz and Peytremann
(1975).

The computations of abundances in stellar and solar atmospheres were made
using the WIDTH-6 software. The atmosphere model was taken from Bell et al.
(1978) with T.z=5000K, lgg =3.0, lgg =2.25, the solar abundance, for three
values of the turbulent velocity, V, = 1.6, 1.8 and 1.9 km/s. The method to choose
the parameters of the models and turbulent velocity are discussed in more detail
by Mishenina et al. (1991). ,

The oscillator strengths Ig g were taken from Kurucz and Peytremann (1975)
and Gurtovenko and Kostik (1989).

In order to compare the abundances in the stellar atmospheres with the solar
ones, the chemical composition of the solar atmosphere was calculated with the
same atomic line parameters as for the stars investigated. The solar atmosphere
model of Bell et al. (1978) was used, the equivalent widths were taken from
Moore (1966).

The abundances of the chemical elements were interpolated for the values
lgg=23, v,=1.8km/s and Igg =2.7, v,= 1.9 km/s for the stars HD 73665 and
HD 73710, respectively. The scale was taken as g A(H) = 12.0.

In Table 2 the abundances of chemical elements are presented for the
atmospheres of two giant stars, HD73665 and HD 73710 and the Sun, where S,
is the abundance in the solar atmosphere taken from (Anders and Crevesse
(1989), S, is the abundance in the solar atmosphere obtained in this paper, and n
is the number of the lines in the spectrum.
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Table 1 Characteristics of the giants stars of
the open clusters Praesepe.

HD  BS 1% B-V Sp

73665 3427 6.39 0.98 KOIII
73710 3428 6.44 1.02 KOIII

Table 2 The chemical abundances in the atmospheres of the K
Giants of Praesepe and the Sun.

El HD 73665 HD 73710 S S,
n Lgg= n Lgg=
2.3 2.7
Nal 3 6.64 3 6.62 626  6.33
Mgl 2 7571 2 744 736  71.58
Sil 19 778 19 776 713 7.55
Cal 7 610 6 639 639 636
Scl 4 353 3 3.51 — 3.0
SCIr 6 314 8 3.07 299 310
Til 32 505 31 506 478 499
T 6 477 6 4.78 — 499
Vi 24 401 24 414 401 4.00
Crl 16 590 13 579 570  5.67
cill 2 591 2 6.09 — 567
Mnl 10 556 12 591 577 539
Fel 93 742 90 752 155 7.67
Fell 7 743 7 7.52 — 7.67
Col 8 493 9 484 480 492
Nil 37 625 37 635 621 625
Stl 3 402 3 412 277 2%
YI 3 314 1 324 329 224
YII 5 255 2 299 218 224
Zrl 14 3.74 16 376 348 260
Mol 4 317 3 342 265 192
Moll 2 355 2 3.50 — 1.92
Rul 4 416 3 432 — 1.84
Bal 2 417 2 3.48 — 213
Ball 1 1.56 2 236 160 213
Lall 2 0.9 2 1.05 076 122
Cell 3 173 3 1.91 148 155
prll 1 243 1 219 139 071
NdlI 2 294 2 321 218  1.50

The accuracy of the abundance determination is 0.20 dex for the iron lines and
other elements represented by numerous lines, and not higher than 0.5 dex for
the elements represented by one or two lines.

The chemical composition of Praesepe giant stars is consistent with their origin
in the interstellar medium with enrichment by different contributions of heavy
metals due to explosions of Type I and Type Il Supernovae.

The authors express their gratitude to the colleagues from SAO, Academy of
Sciences of the USSR, V. G. Klochkova, V. A. Panchuk, I. F. Bikmaev, and Yu.
B. Yavorskiy for their help in calculations.
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