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ABSTRACT. Comparison of synthetic spec-
trum of the 4 Tauri photosphere and high qu-
ality spectral atlases of this star permit us to
identify absorption lines of rubidium, judium,
disprosium, erbium, osmium in the observed
spectra. The abundances of these elements in
the atmosphere of v Tauri with respect to their
abundances in the solar atmosphere were de-
termined by the method of spectrum synihesis.
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The investigations of abundances of r-, s
processes elements in the atmospheres of stars
of different types are important for solving a
number of astrophvsical problems. The pre-
sent study is aimed at the determination of
the abundance of some heavy elements in the
photosphere of 4 Tauri. -

~ Tauri is a member of Hyades cluster. This
is the nearest cluster to the Sun. In time it
is only one-tenth. the age of the Sun so its
overall chemical abundance will provide evi-
dence of any general enrichment that the Ga-

taxy may have received in heavy clements since
the birth of the Sun (Griffin and Holweger,
1989). A high resolution spectral atiases of this
star were published by Gratton et al. {1975)
and Appelquist et al. (1983). The wavelength
regions of these atlases are 3985-4812 A and
5186-8693 A, respectively.

The synthetic spectra were calculated for
KO0 I1I type star and for solar type star within
the wavelength range of spectral atlases of v
Tauri with interval of 0.01 A. Tsymbal (1992)
and Gadun and Sheminova (1988) programs
were used. The used line list consists of one of
the versions of Kurucz’s computations for iron
group elements (1991) and files BELLLIGHT,
BELLHEAVY, NBSDATA, NLTELINES (Ku-
rucz, 1992, 1993).

We used the following parameters of the
atmosphere models: Tg=5000 K, lgg=2.7,
Vmico=1.6 km/s for v Taurl, Teg=5777 K,
lg g=4.4377, Umicro=0.9 km/s for Sun. Kurucz
(1992) grid of atmosphere models were used.
The synthetic spectrum of K0 III type star in
the wide spectral region was used only for iden-
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Table 1. Abundances of heavy elements in the atmosphere of v Taurj

Moore et al.,1966

7 Tdemt. A(A) lg gf lgA, lgAsw AlgA A (A) Ident.
37 RbI 780026 +0.14 239 238 +0.01 7800.29C RbI
49 Inl 4511.31 -0.21 1.42 1.51 -0.09 4511.310 Inl

66 Dy Il 4073.12 +0.10 0.70 0.93 -0.23 4073.125 Dy Hl
68 ErII 404834 -057 099 110 -0.11

76 OsII 442047 -1.53 1.39 1.27 +0.12 4420.460 Os I

tification: the unblended and faintly blended
absorption lines of heavy elements, which were
not investigated in the atmosphere of ¥ Taur
earlier, were selected from calculations. Each
line selected from the computed list was in-
vestigated in the observed spectrum. For these
purposes we developed a software for dispiay-
ing on the screen of IBM PC the observed and
synthetic spectra simultaneously, in any desi-
red scale. In such a way the possibility of errors
in identification has been forced to zero.

Selected lines were analyzed by the method
of spectrum synthesis. The unidentified lines
were replaced by artificial lines of iron. Synthe-
tic spectra were broadened by Gaussian type
macroturbulence with velocity 4 km/s for v
Tauri or 1.6 km/s for Sun and rotation with
velocity 2 km/s for Sun. Kurucz et al. (1984)
spectral atlas of solar flux were used. Effects
of rotation are not fully taken in account for 7
Tauri. Instrumental profile was assumed to be
Caussian for v Tauri.

Results of our work are shown in Ta-
ble 1: charge of nuclei, identification, wave-
length, lg ¢f, abundance of element in the
~ Tauri and seclar atmospheres (in the scale
lg A(H)=12.00), abundance of element in the
atmosphere of 4 Tauri with respect to the solar
one. In the last columns of Table 1 wavelength
and identification from the solar spectrum by
Moore et al. (1966) are shown.

The abundances of rubidium, indium, dis-
prosium, erbium, osmium in the atmosphere of
~ Tauri are solar (in the range of errors).

Observations of v Tauri with better signal
to noise ratio and high spectral resolution are
desired to obtain a more precise result.

Acknowledgement. This work was suppor-
ted in part by State Committee on Science
and Technology of Ukraine (grant 6.3/328) and
ESO C&EE Programme (grant A-06-031).

References

Appelquist L., Andersen I., Fisher W.A_,
Fletcher J. M., Kjzrgaard P.: 1983, As.
Ap., 52, 237. .

Gadun A.S., Sheminova V.A.: 1988,
SPANSAT: the Program for Calculations
of Absorption Line Profiles in Stellar
Atmospheres, preprint ITF-88-87P, Kiev.

Griffin R.E.M., Holweger H.: 1989, As. Ap.,
214 , 249.

Gratton R.G., Natali G., Nesci: 1975,

A spectrophotomeiric atlas of K--giants ,
Laboratorio di Astrof. Spaz. Franscati.

Kurucz R.L.: 1991, tape list (iron group
elements).

Kurucz R.L.: 1992, Revista Mezicana de
Astronomia y Astrofisica, 23, 181.

Kurucz R.L.: 1993, private communication.

Kurucz R.L., Furenlid I., Broult I., Testerman
L.: 1984, Solar Fluz Atlas from 296 to
1300 nm. Sunspot. Cambridge, Mass.

Moore C.E.,Minnaert M. G.J.,Houtgast J.:
1966, The Solar Spectrum 2935 A to
8770 A. Washington: Nat. Bureau of
standards. Mon. 4. P. 345.

Tsymbal V.V.: 1992, private communica-
tion.



