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Abstract. — In the first two papers of this series we discussed the chemical composition of 20 extreme halo stars. The abun-
dances of a number of elements were determined using model atmosphere analysis of equivalent widths from the Cassegrain
Echelle Spectrograph (CASPEC) attached to the 3.6 m telescope at the European Southern Observatory (La Silla, Chile).
In this paper we present a tabulation of the equivalent width data. A comparison of our measurements with the equivalent
widths from different sources allows to asses the quality of our data.

Key words: stellar abundances — population II stars — chemical evolution of the Galaxy.

The chemical composition of the extreme halo stars pro-
vides important information about the nucleosynthesis pro-
cesses and the early galactic evolution. In Paper I (Magain,
1989) and Paper II (Zhao and Magain, 1990) we determined
the abundances of a number of elements in 20 extremely
metal-deficient stars. The purpose of the present paper is to
present the observational journal (Table 1) and the equiva-
lent widths (Table 2) upon which these analyses were based,
as well as to give a brief discussion of their accuracy.

The observations were carried out with the Cassegrain
Echelle Spectrograph (CASPEC) attached to the 3.6 m
telescope at the European Southern Observatory (La Silla,
Chile). The detector was a RCA CCD (type 501 EX, 320 x
512 pixels of 30 pm? each). The resolving power was of the
order of 20000. The exposure time was chosen in order to
reach a signal-to-noise ratio of at least 100 over the entire
spectral range. Blue and green spectra (covering the ranges
3700 — 4700 A and 5000 — 6000 A respectively) were ob-
tained for all stars and reduced with the MIDAS package on
the VAX 750 and VAX 8600 computers at ESO (La Silla and
Garching). The reduction procedures have been described
in detail in Papers I and II. The equivalent widths were de-
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termined with the help of the IHAP package running on
a HP 1000 computer at ESO. Two different methods were
used: (1) direct integration of the line profile and (2) gaus-
sian fitting, the latter being preferable in the case of faint
lines, but unsuitable for the strong lines in which the damp-
ing wings contribute significantly to the equivalent width.
The final equivalent widths are weighted averages of these
two measurements.

The accuracy of the data may be estimated by comparing
them to completely independent measurements. For two
of the stars in the present sample, namely HD140283 and
HD166913, we also obtained a significant number of spec-
tra with the ESO Coudé Echelle Spectrometer (CES) fed
by the 1.4m Coudé Auxiliary Telescope (CAT). These spec-
tra have higher resolving power (R ~ 60000) and signal-to-
noise ratio (S/N > 200). The comparison is given in Figs. 1
and 2, which show a very good agreement between the two
sources of data, with a marginal tendency for the CASPEC
equivalent widths to be somewhat (~5% ) larger.

A linear least squares fitting gives:

E.W.(ZM) = 1.04(+0.01)E.W.(CES) + 0.8(:0.5)
for HD140283

and

E.W.(ZM) = 1.07(£0.03)E.W.(CES) — 0.2(+0.9)
for HD166913
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_ i where E.W.(ZM) refer to the present data.
TABLE 1. Journal of the observations. The scatter of the individual measurements around this
relation is of the order of 3 mA in both cases, which is

No.  Star V_ Sp.range(A) Obs date Exp (min)  yhyg ap upper limit on the random errors in our equiva-
1 HD 357  9.25 3700-4700 13/14 Oct 86 20 lent widths measurements. Other recent abundance anal-
5000 - 6000 14/15 Oct 86 16 es with which we have data in common include Barbuy ez
2 HD 16031  9.78 3700 -4700 13/14 Oct 86 25 ys y
5000 — 6000  14/15 Oct 86 20 al. (1985) for BD-10°388 and Gratton and Sneden (1988)
3 HD 19445 8.05 3700 - 4700 13/14 Oct 86 14 for HD140283.
5000 — 6000  14/15 Oct 86 7
4 HD 34328  9.43 3700 - 4700 13/14 Oct 86 25 . . . —
5000 - 6000 14/15 Oct 86 16 The comparison with Barbuy ez al.’s data is shwon in Fig-
5 HD 59392 9.72 3700 - 4700 09/10 May 86 35 ure 3. The scatter is very large (13 mA), probably because of
5000 - 6000  10/11 May 86 25 the lower S/N of their electronic camera spectra, but their
6 HD 74000 964 870 - LT i’gﬁ‘l) ﬁz;’ SR absolute scale basically agrees with ours. The comparison
- - Py . -
7 HD 84937 830 37004700 09/10 May 86 12 with Gratton and Sned.en S d.ata (Flg..4) dxsplay_s a.smaller
5000 - 6000 10/11 May 86 5 scatter (5 mA), but their equivalent widths are significantly
8 HD 116064  8.80 3700 - 4700 09/10 May 86 15 larger than ours. This discrepancy is rather surprising, es-
o HD1mies 874 gggg ~ o ég; " ﬁay ooy pecially in view of the fact that the same instrument was
. - ay . .
5000 - 6000 10/11 May 86 12 uged in I?oth cases. The agreement of our own equivalent
10 HD 140283 7.21 3700 - 4700 09/10 May 86 4 widths with the higher resolution CES spectra suggests that
5000 — 6000 10/11 May 86 5
11 HD 160617  8.74 3700 - 4700 09/10 May 86 13 o )
5000 — 6000 10/11 May 86 17 the problem is with Gratton and Sneden’s data (e.g. an im-
12 HD 166913 823 3700 -4700 09/10 May 86 5 proper substraction of the interorder light).
5000 - 6000 10/11 May 86 5 Table 1 lists the 20 stars for which equivalent widths were
13 HD 181743  9.69 3700 — 4700 13/14 Oct 86 30 4. al th the V itud tral ranse. ob-
5000 - 6000  14/15 Oct 86 30 measured, along with the V- magnitude, spec ge,
14 HD 194598  8.35 3700 - 4700 13/14 Oct 86 9 servation date and exposure time.
5000 — 6000  14/15 Oct 86 7 .
15 HD 213657  9.67 3700 - 4700 09/10 May 86 23 The equivalent widths are listed in Table 2. The suc-
5000 - 6000  10/11 May 86 23 cessive columns give the element and ionization stage, the
16 BD-10°0388 10.37 3700 - 4700  13/14 Oct 86 60 length X (A). the I L ial v (6V
5000 - 6000  14/15 Oct 86 40 wavelength A (A), the lower excitation potentia X (e .), our
17 BD+02°3375 9.95 3700 — 4700 09/10 May 86 35 adopted oscillator strength (from the sources listed in Pa-
5000 — 6000 10/11 May 86 30 per I), the damping enhancement factor f¢ and finally the
18 BD+03°0740 981 gggg - ‘éggg 3; i‘; g°: zg ;g measured equivalent widths (mA). The stars are identified
- c .
10 BD417°4708 947 3700 - 4700 . 13/14 Oct 86 o5 by numbers which relate to the first column of Table 1.
5000 - 6000  14/15 Oct 86 20
20 CD-33°3337  9.08 3700 — 4700  13/14 Oct 86 20
5000 - 6000  14/15 Oct 86 13
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N°1 THE CHEMICAL COMPOSITION OF THE EXTREME HALO STARS. IIL. 93

100 100
HD 140283 BD-10°0388

o
L]
o]

CASPEC EW. (mA)
O
o

CASPEC EW. (mA)
O
o

o &
D

0 50 100 Y 50 100
CES EW. (mA) BSZ EW. (mA)

FIGURE 1. Comparison of the equivalent widths measured onour  FIGURE 3. Comparison of our equivalent widths with those of Bar-
CASPEC and CES spectra for HD140283. buy et al. for BD-10°338.
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FIGURE 2. Comparison of the equivalent widths measured onour  FIGURE 4. Comparison of our equivalent widths with those of
CASPEC and CES spectra for HD166913. Gratton and Sneden for HD140283.
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