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Spectroscopic Analysis of the Cobalt Peculiar Star
HR 5049 in the Red Spectral Region

Musayoshi NisHIMURA
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Abstract

A detailed LTE analysis of metallic lines o the red spectral region [between ASTO0 A and M700 A)
was cardled out for the B-type peculiar star HR 5049, The sbucdances of 5 elements from § jons were
determined. This star exhibits unusually strong lines of Coi and Coll, and this element is found to be
overabundant by as much as 4.0 dex compared to the solar abundance. Weak CI1 lines have been detected
in the ohserved region, and Cl wis estimated o he overabuodant by 3.0 dex. The abundouces of 51, Cr, aud
Fe are also strongly enhanced. Although lines of Prinl were found to vary with the phase in the rotation
period of the star, other clements were found not Lo vary. From its observed abundance-pattern, HR 5049 s
suggested to be u mewber of a rare group of CP stars which are charncterized by robancements of chiorine
and cobalt, as in HR 1094

Key words: Stars: abundances — Sears: individual (HR 50H9) — Stars: peculiar A

1. Introduction servations which covered a period of more than 1000 o

(Mathyy, Lane 1992; Mathys ot al, 1993), Recently,
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The suuthern B-type star HR 5049 (HD 116458, my =
567, B -V = -0.00, U - B.= ~(L18: Hoffleit, Jaschok
1882} wass originally classified as Alp (Cr-Eu) by Jaschek
and Jaschek [1959). More recently, Houk and Cowley
(1975 classified it as a Hg-Mu star, while Renson et al
(1991 classified it as an ADp (Si-En~Cr) star. This star
s & single-lined spectroscopic binary (SB1) with a period
of 126.18 d (Dworetsky 1982). Dworeisky et al (1980}
suggeated that the axial rotativual velocities (v sin §) of
HR 5049 are very small (less than 6 kin 571},

Wood and Campusano {1975} reported the detection of
a mugnetic beld in HR 5049, which is one of Mathys's pro-
gram stars in his spectropolarimetric studies of magnetic
stars (e.g., Mathys 1991). His detailed siudies showed
that its mean Jongitudinal magnetic field (.} (or the ef-
fective magoetic field) is around ~2000 G (Matlys 1991;
Mathys, Hubrig 1997}, which was derived from the wave-
leagth shifts of lines betwern the spectra of right- and
left-circular polarizations,

Resolved Feeman split Hnes were observed by Mathys
(199%0) and Mathys et al. (1997), They obtained the
strength of the mean magnetic feld modulus or ebfece
tive Beld (H), of this star to be 4.7 kG based on a mea-
surement of the wavelength shift between the magnet-
ically split components of the Fell line at AB149.2 A
in higher resoluti larized light. Additional ob-

servations showed no significant time variation of {H)
{4.6-4.7 kG) or of the line profiles during the three ohb-

Mathys et al. (1997} again reported a constant value of
{H) of 4.7 kG from 15 cbservations covering a period of
more than 2500 d.

Hecently, Mathys (1995) and Mathys and Hubrig
(19497 reported on the mean quadratic magnetic field,
((HZ) 4+ (H2)? of HR 5049, to vary between 5.2 kG and
7.2 kG. This quantity is determined from the differcatial
broadening of lines of different magnetic seusitivity.

HR 5049 iz one of the photometrically variable CP-
stars. (1993) esti 1 its ph ie pe-
riod to be 147.9 £ 0.6 d, using the results of loog-tern:
photometric ohservations earried out at ESO. He noted
that this photometric period wis supparted by the corre-
sponding varistion in the averayged longitudinal imagnetic
field, s given by Albrecht et al. (1977) and by Mathys
{1991)

Dworetsky et al (1980} first reported on the spectro-
scopic anomalis of HR 5049 based an # 156 A mm™!
spectrogriun observed in the blue spectral region. They
fonnd quite strong lines of Col, Cotl. Tig, Crit, and Fen
lines and noted the presence of Ma 1, Ma 11, Sr i1, and Y 11
while they did not fud lnes of Sc 1, V n, Nim, Zr o,
and raze earth elements, Concerning the abundance of
Co, they estimated an overabundance of +3.0 dex, romne
pared to the solar value, using a curve of growth tech.
mique.  The observed peculiarily suggests n similarity
with the Chlorine-Cobalt peculiar star HR 1094, which
his been analyzed in detail by Sadakane (1992), HR 1094
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