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ABSTRACT. High resolution, high signal-to-noise observations are requi-
red for a better understanding of the Am stars and related topics. Two
examples are shown : the relationship between lithium content and tempe-
rature in the Am stars of the Hyades cluster and the observational pro-
blem induced by multiple spectroscopic binarity frequent among the Am
stars.

1. INTRODUCTION

Up to now, there are very few studies of Am stars performed with the
new spectroscopy, that is high resolution, high signal-to-noise. Yet,
the new spectroscopy allows:

- the study of the abundances of new elements such as He,Li,C,N,
0, which appears very interesting especially as the best theory to ex-
plain metallic-line stars properties, the diffusion theory, leads to the
best accurate computations in the case of the light elements,

- better abundance estimates thanks to better spectra making weak
lines available, which is important because the atmospheric abundance
anomalies of the Am stars are mild and a higher accuracy is necessary
to hope for the construction of any diffusion model of a given star, to
show up from star to star any correlation between elemental abundances,
or any pattern of an atomic sequence (Sr,Y,Zr; the Rare Earths;...), and

- the discovery and the study of the multiple spectroscopic bina-
rity whose occurence is very high among the Am stars.

Here, we exhibit some results on the lithium abundance in the Am stars
of the Hyades cluster and how the binarity is an observational problem
for these stars.

All the spectra were obtained in the region AA6675-6725 with the
coudé spectrograph of the Canadian-Franco-Hawaian 3.6m telescope, the
1800 lines/mm holographic grating, and a cooled Reticon array of 1872
diodes. The dispersion is 1.97 X/mm or 0.0295 &/pixel. The signal-to-
noise is generally greater than 300.
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2. LITHIUM IN THE Am STARS OF THE HYADES CLUSTER

Figs. 1 and 2 show a part of the spectral region observed for 6 Am stars
of the Hyades cluster. Fig.3 shows the Li abundance results as a func-
tion of the temperature. The temperature Teff, which is of critical im-
portance in the abundance determination, is determined from uvby,B pho-
tometry. A set of model atmospheres (Kurucz,1979) is used to calculate
the equivalent width of LiI-67078 as a function of Teff in the weak-
line limit. The Li abundance follows from the measured 16707 & equiva-
lent width.

For the 6 Am stars, ranging from 7500 to 9000K, presumably having
all the same age and the same original interstellar material, the Li
abundance is constant - logN(Li)=3.0 with logN(H)=12, hereafter called
the normal Li abundance -, excluded one star deficient by 0.7 dex, its
temperature =7850K.

If we compare these results with those of A.Boesgaard (1987) for
5 Am stars of the Coma Berenices cluster of nearly the same age as the
Hyades cluster, the same outline appears : the Li abundance is normal
except near 8000K where the abundance range is 0.75 dex.

We have no total explanation of these results. A large range of
the Li abundance is expected by microscopic diffusion processes, the ac-
tual abundance in the surface being very sensitive to the depth of the
mixing zone. On the other hand, the stars with abnormal Li abundance
are not very far from the turn-off of the clusters. We may wonder if
changes in the structure of the stellar envelope induced by some weak
evolution have no crucial effects for the processes acting upon the
elements.

Other parameters than temperature and depth of the convective zone,
age and degree of evolution, such as rotational velocity, mass loss...
must be considered. More observations with the new spectroscopy are nee-—
ded to disentangle the different parameters, but it must be certainly
rewardful as well concerning the understanding of the Am stars and in-
formation about their stellar envelope as a better insight of the hydro-
dynamical processes involved where 2 adjustable parameters, the mixing
length and the microturbulence are employed.

3. MULTIPLE SPECTROSCOPIC BINARITY

Multiple spectroscopic binarity may induce mistakes when assuming a line
to some component.

Thus, the careful investigation of the close triple system p Ori
of the Hyades cluster by Fekel(1980), using Mc Donald 2.7m, the coudé
spectrograph and a Reticon array, allowed us a correct connection bet-
ween the lines observed and the 3 components in Fig.2 and avoided us to
find p Ori Aa to be an Li- overabundant Am star by a factor of 4, taing
advantage of the accuracy of the wavelength and the line profile of our
spectra.

Multiple spectroscopic binarity stops any study of abundance determina-
tion if the system is not well-known and this frequently occurs among

https://doi.org/10.1017/5S007418090003535X Published online by Cambridge University Press


https://doi.org/10.1017/S007418090003535X

T T T T T T T T
HYADES

0fF o+ + o T °

.
2.0 | ° \

\

0.0 |- 4
L 1 1 1 1 1

1
9000 8000 7000 6000
Teff (K)

log N{Li)

. -

v o Boesgaard, Tripicco
x  Cayrel, Cayrel, Campbell, Dappen
+ This work

Fig.3
88 Tau A
29.9.85 )
PTAYY
AV NN
Fel 6678 W\r\/
1 2 3 4 5
AAW S aava~a- W
Cal 6717
1 2 3 4 5
1A
30.9.85
M,
v \VALad
Fel 6678
[ 4 143 2
i
0 J""“\\/\‘/‘N M
Cal 6717
0‘95L 5 4 1+3 2 _
Fig. 4

https://doi.org/10.1017/5S007418090003535X Published online by Cambridge University Press


https://doi.org/10.1017/S007418090003535X

405

the Am stars.
Thus, 88 Tau A (V=4.25) was known to be a SB2 Am star and lately

resolved by speckle. In the lithium wavelength region, Fig.4, 5 systems
of lines clearly appear. From the first observation to the second one,
we were able to recognize each component but any abundance determina-
tion has to wait for a comprehensive study of this peculiar system.
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DISCUSSION

GERBALDI A remark : The A 6708 region has been observed with
high resolution at ESO in order to detect and analyse the abundance of Li
in a sample of cool CP2 stars. Very puzzling results were obtained : see
in particular : Paraggiana, Gerbaldi, Castelli, Floquet, 1986, Astron.
Astrophys, 158 200. More observations made at Observatoire de Haute—
Provence (Gerbaldi, Faraggiana, 1987, Colloquium "1'Histoire et 1'Avenir
de 1'OHP") reveal a far more complicated situation. Three stars having
the same Tgege, the same log g ,the same spectroscopic peculiarities
(Sr, Cr, Eu lines enhanced) have a blend at 6707.8 R —the position of
the LiI doublet— strongly different from one star to another, and close
to it we notice unknown features.

Moreover 70% of our sample of observed cool CP2 stars do not present any
feature at all at the wavelength of Li.

So we ask the question : can this feature at 6707.8 R be attributed only
to the Li or is it due to the Li and something else or even no Li at all?

MEGESSIER My question concerns the effective temperatures. In
the case of Ap stars, it is known that, due to the UV flux deficiency,
the Toee determined from the visible flux are overestimated. What is the
situation for the Am stars?

BURKHART Contrary to the Ap stars, the Am stars are only
slightly abnormal and the difficulties for the Tgss determination exist,
but are not so big.

BOESGAARD It is interesting that the Hyades seem to have
another Li "quirk" at =>8000K. :

Was your temperature scale (calibrated by Moon and Dworetsky from HB)
100K hotter or cooler than the Boesgaard-Tripicco scale for the P stars?
What is the full range of vsini values for the Hyades Am stars and what
was the vsini range for those stars that you observed for Li?
BURKHART We have only one Hyades star in common with Boesgaard
and Tripicco : our temperature is 50K cooler. The Boesgaard temperature
scale (calibrated by B6h-Vitense from (B-V) for the 5 Coma Am stars is
not different from the Moon scale.
The highest vsini is 80km/s for the Hyades Am stars and we observe only
up to 25km/s, i.e. a third of the full range.
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