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ELEMENTAL ABUNDANCES OF HD 87240, MEMBER OF THE YOUNG OPEN
CLUSTER NGC 3114
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Abstract. We have determined the abundances of several chemical elements in the atmosphere of HD
87240, a member of the young open cluster NGC 3114. We have used the code ATLAS9 to compute a
model atmosphere for HD 87240 for the effective temperature and surface gravity derived from Stromgren’s
photometry A grid of synthetic spectra has been computed using SYNSPEC49 and adjusted to the UVES
spectrum of HD 87240 to determine the abundances of several chemical elements using the latest critically
evaluated atomic data from NIST. We find underabundances of light elements and large overabundances of
heavy elements, in particular of the Rare Earths, platinum and mercury which suggest that this star is a
Chemically Peculiar late B star of the SiPtHg type.
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Introduction

HD 87240 is a member of the young open cluster NGC 3114 classified as an Ap Si star. The age of NGC 3114
is estimated to be 160 million years, the distance derived from Gaia DR2 parallax of HD 87240 is about 2208
parsecs and its color excess is small (E(B-V)=0.007 mag). Saffe et al. (2009) published a first abundance
analysis for 16 elements. In this work we derive new abundances or upper limits for HD 87240 using updated
and recent atomic data.
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Observations and reduction

We did not observe HD 87240 ourselves but fetched the spectrum from the ESO archive. HD 87240 has been
observed on 26 October 2017 using the high resolution (R =75000) mode of UVES. One 1100 minutes exposure
S
was secured with a N
ratio of about 270 at 5000 Å.
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Atmospheric model and synthesis spectra

The effective temperature and surface gravity of HD 87240 were first evaluated using Napiwotzky et al’s (1993)
UVBYBETA calibration of Stromgren’s photometry. The found effective temperature Teff is 13319 ± 250 K and
the surface gravity log g is 3.75 ± 0.25 dex. A plane parallel model atmosphere assuming radiative equilibrium,
hydrostatic equilibrium and local thermodynamical equilibrium has been first computed using the ATLAS9 code
(Kurucz 1992), specifically the linux version using the new ODFs maintained by F. Castelli on her website∗ .
The linelist was built starting from Kurucz’s (1992) gfhyperall.dat file † which includes hyperfine splitting
levels. This first linelist was then upgraded using the NIST Atomic Spectra Database ‡ and the VALD database
operated at Uppsala University (Kupka et al. 2000)§ . A grid of synthetic spectra was then computed with a
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modified version of SYNSPEC49 (Hubeny & Lanz 1992, 1995) to model the lines. The synthetic spectrum was
then convolved with a gaussian instrumental profile and a parabolic rotation profile using the routine ROTIN3
provided along with SYNSPEC49. We derived a projected apparent rotational velocity ve sin i = 7.5km s−1 by
modelling the Mg II triplet at 4480 Å.
4

Results and comparison with previous results

We have derived abundances for 39 elements, namely the difference of the absolute abundance log( X
H ) with the
corresponding solar abundance. A representative minimum error of ± 0.15 dex is adopted. We find that HD
87240 displays underabundances in the light elements He, Mg, Al, S. It has solar abundances for C, N, O , Sc,
V. Silicon is overabundant by a factor of 10. HD 87240 has large overabundances (larger than 5 times solar)
in several very heavy elements: Ce, Pr, Nd, Eu, Dy, Ho (by about 103 times the solar abundances) and in Pt
and Hg. The heaviest element Pt and Hg are the most overabundant (by about 104 the solar abundances). The
results obtained mostly differ from the results of (Saffe et al. 2009).
For a few elements, the abundances are the same (Carbon, Iron, Chronium...) but they are quite different for
several others (Ytrium, Cerium, Europium...). The improved quality of atomic data probably accounts for the
different results. Spectral variability due to spots could also account for the different abundances.
5

Conclusions

The derived abundance pattern of HD 87240 departs strongly from the solar composition which definitely shows
that HD 87240 is not a superficially normal late B star but is definitely a new CP star. We have already reported
on the discovery of 6 new CP stars of the HgMn type among late B-type stars in Monier et al. (2015), Monier
et al. (2016) and Monier et al. (2018). HD 87240 has overabundances of both the rare earths and of Pt and
Hg and its effective temperature and surface gravity place it among the Bp Si and the HgMn stars. Hence we
propose that HD 87240 be reclassified as a Bp SiPtHg star (not as an Ap Si as it currently is).
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