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Abstract. We present here the most recent abundance analysis of this Herbig Ae system

based on high-resolution UVES and HARPS spectra and the results of our magnetic field

measurements using high-resolution spectra obtained with HARPSpol.

1 Introduction

HD 104237 (DX Cha) is the optically brightest of the young Herbig Ae stars. The SB2 system

was studied by Böhm, et al. (2004) who found a 19.86 day period. The binary, and several close

companions described by Grady, et al. (2004) belong to the ǫ Cha association, estimated to be 3 to 5

Myr old. Fang et al. (2013) showed that the SED shows strong emissions at wavelengths beyond ca.

2µm, indicating a hot, optically thick inner disk. The SED is more like that of a flattened disk model

than to a flaring disk.

2 The abundance analysis

Atmospheric parameters for the primary star were derived from the wings of Hδ, and the ionization

equilibrium, Fe. We found Teff = 8250 K, slightly cooler than the 8550 K of Fumel and Böhm (2012)

and log(g) = 4.2 for the primary star. The properties of the secondary star were also adjusted slightly

from previous work. We adopted Teff = 4800 K, and log(g) = 3.7. Equivalent widths of the primary

were corrected for the flux of the secondary from measurements of line strengths of both stars. An

example is shown in Fig. 1. The synthesis calculations added spectra for the primary and secondary,

and fit the composite spectrum.

Abundances were found for 25 elements in the primary and 17 in the secondary. Both equiva-

lent width and spectral synthesis techniques were used. Abundances were solar, apart from lithium,

and zirconium which was found to be 0.4 dex above solar. We found no indication of a systematic

depletion of refractory elements as has been found in some Herbig Ae stars. Details are published

elsewhere (Cowley, et al. 2013).
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Figure 1. Measurement of Fe I λ5391.5 in the primary (red/gray) and secondary (blue/light gray) spectrum.
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Figure 2. We show here the observed Li I region for

different epochs: UVES observations in 2003,

HARPS(a) observations in 2007, and HARPS(b)

observations in 2010, along with synthetic fits. The

vertical lines mark the rest wavelength of Li I in the

primary. The stronger Li I absorption is due to the

cooler secondary. Note that because of the orbital

motion, the relative positions of primary and

secondary absorption are reversed in the lower plot.

Lithium appears to be somewhat enhanced, relative to

the meteoritic value in the primary star. It is slightly

depleted in the cooler secondary.
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Figure 3. Illustrating variable lines. Upper: Hα and Hβ; middle: He λ5876 [A] and 6678 [A]; bottom: Fe II-74,

and Na I D. Note that the wavelength scale is in nanometers.

3 Spectral variability

The observations of HD 101412 at three different epochs (in 2003, 2007, and 2010) show that strong

spectral lines exhibit significant variability. In Fig. 3 we show a few examples of variability. In a

colorized version one may see profiles from 2003 (purple), 2007 (black), and 2010 (green). Red lines

are for a spectrum computed in LTE.

4 Magnetic field measurements

Due to the very low projected rotational velocity (v · sin(i) < 9 km s−1) of the primary, the accuracy of

the magnetic field measurements in this star is rather high. Using high-resolution HARPSpol spectra,

we were able to measure a field of 63±15 G, at a significance level of 4.2σ. In Fig. 4 we contrast the

sharp, upper spectrum of HD 104237 with a more rapidly rotating magnetic Herbig Ae/Be star, HD

58647.

5 Summary

Presently, only a very few magnetic Herbig Ae/Be stars have both detailed abundances and mag-

netic field measurements. Further studies are important to better understand the disk-magnetosphere

interactions of these stars.
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Figure 4. Illustrating the sharpness of the lines.
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