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Abstract: Chemical peculiar Ap stars show overabundances of some metals, such as strontium, chromium,
europium, praseodymium, and neodymium. The rotations of these stars are much slower than those of normal
A-type stars. Another characteristic of Ap stars is that they have stronger magnetic fields compared to classical
A-type stars. We have selected the A-type stars HD 90763 and HD 92728 to derive their atmospheric
parameters. Both stars' high-resolution spectra were obtained using the Coude Echelle Spectrograph mounted on
the 1.5 m Russian-Turkish Telescope at the TUBITAK National Observatory, on the 23" of February, 2017.
The wavelength range of the spectra is from 3900 to 7900 A. We followed the standard reduction procedures for
both stars and normalised the order covering the hydrogen beta profile. We used ATLAS9 model atmospheres.
The strontium 4215.519 A line seen in the spectra of HD 90763 and the neodymium 5102.428 A line of HD
92728 were compared to the same lines of the normal A-type star HD 187983. Sr line in HD 90763 and Nd line
in HD 92728 are much stronger than those of the normal A-type star. Thus, we suggest that HD 90763 and HD
92728 may be chemically peculiar Ap star candidates.
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Introduction

A-type stars are remarkable objects in their unusual abundance pattern. Among them the chemically peculiar Ap
stars are intermediate mass main sequence objects with strong magnetic fields.

The spectral classes of HD 90763 and HD 92728 are given by Cowley et al. (1969) as Alp (Sr) and A0Vs (Si).
McDonald et al. (2012) computed the effective temperatures and luminosities using their infrared photometric
data. The effective temperature and luminosity of HD 92728 are 9894 K and 61.6 L, the values are 9011 and
20.4L; for HD 90763. Martin et al. (2004) determined the atmospheric parameters of HD 92728, using the
star’s photometric data and high-resolution spectrum. They used ATLAS9 and BALMERY codes for the
analysis. The effective temperature, surface gravity, and microturbulence of HD 92728 were derived as 10250
K, 4.25, and 3.8 km/s. The projected velocity is 20 km/s. Mg and Fe abundances are given as 7.54 and 7.5 in the
same study. We present the atmospheric parameters of HD 90763 and HD 92728 in this study.

Observations

The high-resolution spectra of HD 90763 and HD 92728 were obtained using the Coude Echelle Spectrograph
mounted on the 1.5 m Russian-Turkish Telescope at the TUBITAK National Observatory, on the 23" of
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February, 2017. The spectral wavelength range is from 3900 to 7900 A with a resolution of 40,000. The
observed stars properties as well as the observation log is presented in Table 1. The calibration frames (bias, flat
fielding) and arc spectra (Th-Ar) were taken at the beginning of the observation run. We applied classical
reduction procedures to the observed data by using IRAF code.

Table 1. The properties and observations log of HD 90763 and HD 92728

StarName RA[hms] DEC[-'"] Exposure Time[s] S/N(@5000A)  Viaio[kms'] vsini[kms]

HD 90763 102843.96 -03 44 32.58 4500 193 31642 38+ 5.70
*5711 6.65+2
HD 92728 10434333  57.11 3600 193 : 2542.52

Atmospheric Parameters of HD 90763 and HD 92728

The initial model atmospheres of both stars were derived from narrow band Strémgren photometry. The surface
gravity and effective temperature values were determined from the calibrations of Napiwotzki et al. (1993)
using the uvbyp data adopted from Hog et. al. (2000). These values are listed in Table 2, and were used for
calculating the initial model atmosphere of the star with ATLAS9 code (Kurucz, 1993a; 2005; Sbordone et al.,
2004).

Table 2. Initial atmospheric parameters of the target stars

Stromgren Johnson References
Star Name T (K) logg Ter (K) logg my mp
HD 90763 8315 399 8932 4.24 6.032 6.079 Hog et. al. (2000)
HD 92728 10011 3.96 10587 4.26 5.782 5.744 Hog et. al. (2000)

We produced synthetic Hg line profiles for these initial atmospheric parameters by using the SYNTHE code
(Kurucz, 1993b; 2005). These synthetic Hg line profiles did not fit the observed spectrum of each star. Thereby,
we refined the atmospheric parameters of both stars and generated new synthetic spectra. These new synthetic
Hg line profiles were compared to the observed spectrum. A good agreement of the effective temperature was
achieved for HD 90763 at 8900 K and for HD 92728 at 8900 K, while the surface gravity was fixed to 4.0 for
both star.
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Figure 1. Synthetic and observed Hg profiles of HD 90763 and HD 92728

Metal Lines of HD 90763 and HD 92728

Among Ap stars some metallic lines such as strontium, neodymium, and praseodymium are abundant compared
to the Sun. We searched for the Sr 1T at 4215.519 A, Nd IIT at 5102.428 A, and Pr IT at 5129.54 A ions in both of
the stars observed spectra. The Sr II at 4215.519 A line of HD 90763 can be seen in the left side of Figure 2. It is
compared to the normal A-type star HD 187983. From this figure we can see that Sr is overabundant compared
to the normal A-type star. The 4215.519 A line of strontium in HD 92728 could not be seen on the spectra due
to noise.
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Figure 2. The strontium and neodymium atomic lines of HD 90763 are compared to a hormal
A-star (HD 187983).

In the observed spectrum of HD 92728, left figure of Figure 3, both strontium and praseodymium lines can be
seen. The Pr II line at 5129.54 A is not observed in HD 90763 spectrum. In the right figure in Figure 3 we

compared the Nd 111 5102.428 A line with the normal A-type star HD 187983. This line in HD 90763 is stronger
than that of the normal A-type star.
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Figure 3. The neodymium and praseodymium atomic lines of HD 92728 (left). The Nd 111 ion at 5102.428 A is
compared to a normal A type star (HD 187983) spectra. The synthetic spectrum is given in solar abundance.

Conclusion

We derived the atmospheric parameters of HD 90763 and HD 92728 from their high resolution spectra obtained
at the TUBITAK National Observatory. We searched for specific metallic lines, which are indicators of Ap
stars, in the target stars spectra. In the spectra of each star we found the elements strontium, neodymium, and
praseodymium. We compared these ions with a normal A-type star and saw that these elements are abundant in
HD 90763 and HD 92728. We conclude that HD 90763 and HD 92728 may be Ap star candidates.
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