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Abstract. In this paper we complete the library of synthetic spectra for the range 7650-8750 A, which includes the
8500-8750 A interval currently base-lined for the spectroscopic observations by GAIA, candidate ESA Cornerstone
5 mission. As for Paper II, the spectra are based on Kurucz’s codes and line data. The explored metallicity, gravity
and temperature ranges are —2.5 < [Z/Zp] < +0.5, 4.5 < logg < 2.0 and 7750 <Teg¢ < 50000 K, respectively.
The 698 new spectra are computed at the same A\/A A = 20000 resolving power of the observed spectra given in
Paper I (131 standard stars mapping the MKK spectral classification system) and the 254 synthetic spectra of

Paper II (characterized by Tes < 7500 K).
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1. Introduction

GATA is the approved ESA Cornerstone 6 mission
designed to obtain extremely precise astrometry (in
the micro-arcsec regime), multi-band photometry and
medium/high resolution spectroscopy for a large sample of
stars. The goals as depicted in the mission Red Book (ESA
SP-2000-4) call for astrometry and broad band photome-
try to be collected for all stars down to V' ~ 20 mag over
the entire sky (~1 10 stars), with brighter magnitude lim-
its for spectroscopy and intermediate band photometry.
Each target star should be measured over a hundred times
during the five year mission life-time, in a fashion simi-
lar to the highly successful Hipparcos operational mode.
The astrophysical guidelines of the GAIA mission are dis-
cussed by Gilmore et al. (1998) and Perryman (1999), an
overview of the GAIA payload and spacecraft is presented
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by Mérat et al. (1999), and the goals of the GAIA spec-
troscopy and the merits of the 8500-8750 A region are
discussed by Munari (1999).

This third paper completes the establishment of a
data-bank of input data for simulations and evaluation
of GAIA spectroscopic performances. As for the whole se-
ries, the results are also of general interest to ground-based
spectroscopists working at moderately high resolving pow-
ers in the near-IR region of the spectrum. Throughout this
series a constant resolving power R = A/ A X = 20000 has
been maintained. This is at the higher end of the range
of dispersions currently considered for implementation on
GAITA (between 0.25 and 1.00 A /pix). Observing and com-
puting at the highest resolution leaves unaltered the pos-
sibilities to degrade the results to a lower resolution as
later possibly required, while the contrary is not feasible.

In Paper I (Munari & Tomasella 1999) we have built
up a homogeneous observational data-bank composed by
the spectra of 131 standard stars mapping the MKK
classification system from types O4 to M8 and luminos-
ity classes from I to V. In Paper II (Munari & Castelli
2000) we presented a library of 254 synthetic spectra
covering the part of the [Z/Zz], log g and Teg space
where the vast majority of GAIA targets will be located.
They are F-G-K-M type stars with metallicities ranging
from those of the galactic globular clusters to that of
the Pop. I objects and thus the spectral grid extended
over —2.5 < [Z/Zz] < 40.5, 45 < log g < 1.0 and
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Fig. 1. All spectra have been computed over a range wider
that the 8500-8750 A considered in this series of papers. This
plot shows the full explored range (7650-8750 A)

Teg < 7500 K. The present Paper III completes the
spectral mapping toward the higher temperatures (cover-
ing A, B and O type stars) by presenting 698 new spectra
in the 7750 K < T.g < 50000 K temperature range.

2. The synthetic spectra

The grid of 698 computed synthetic spectra is listed in
Table 1 where the number of the electronic figure con-
taining the spectra is given. In fact, for each Teg, [Z/Z0)]
pair, there is a figure which displays spectra for different
surface gravities which roughly correspond to luminosity
classes V, III, and T in the MKK classification system.
Only the pair of spectra corresponding to Teg = 32000 K,
[Z/Zs] = 405, log g = 3.25 and Teg = 40000 K,
[Z/Z5) = 40.5, log g = 4.0 are missing in this scheme
(cf. Table 1 and Figs. 214 and 224), because no radiative
equilibrium for the upper layers of the two models was
ever achieved in the computations.

The spectra for the whole 7650-8750 A interval (in-
cluding the spectra of Paper I and Paper II) are available
in electronic ASCII form at the CDS. An example of com-
puted spectrum normalized to the continuum level for the
full 7650-8750 A interval and T.g = 10000 K, [Z/Zs] =
0.0, log g = 3.0 parameters is presented in Fig. 1. All the
other Figs. 2-224 show the computed spectrum normal-
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Fig. 2. A sample of [Z/Zy] = 0.0 synthetic spectra arranged
in a sequence showing the effect of varying the temperature
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Fig.3. A sample of Teg = 10000 K, log g = 3.0 synthetic
spectra arranged in a sequence showing the effect of varying
the metallicity

ized to the continuum level focusing on the GATA 8500—
8750 A interval only. To avoid over-crowding in Figs. 220~
224, the spectra with Teg = 37500 K, log ¢ = 4.5 and
Tegr = 34000 K, log g = 4.5 are not plotted.

The effects caused by changing the temperature, the
metallicity and the gravity in a few example cases are
illustrated in Figs. 2, 3 and 4 respectively. Figure 4 is a
template for the Figs. 5-224 only available in electronic
form.
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Table 1. The Metallicity-Temperature-Gravity grid mapped by our synthetic spectra. The numbers-in-the-boxes give the

corresponding electronic figure where the given triplet of spectra is plotted. For the numbers in bracketts see text, Sect. 2

[2/12.] T logg [2/12.] T logg [2/12.] T logg [2/12.] T logg [2/12.] T logg
25 7750 2.0 -15 7750 2.0 -05 7750 2.0 0.0 7750 2.0 +0.5 7750 2.0

25 7750 3.0 15 7750 3.0 0.5 7750 3.0 [08]o.0 7750 3.0 [09}+0.5 7750 3.0
-25 7750 4.0 -15 7750 4.0 -05 7750 4.0 0.0 7750 4.0 +0.5 7750 4.0
—2.5 8000 2.0 -15 8000 2.0 -0.5 8000 2.0 0.0 8000 2.0 +0.5 8000 2.0

2.5 8000 3.0 1.5 8000 3.0 0.5 8000 3.0 [13]o.0 8000 3.0 [14]+0.5 8000 3.0
-2.5 8000 4.0 -1.5 8000 4.0 -0.5 8000 4.0 0.0 8000 4.0 +0.5 8000 4.0
25 8250 2.0 -15 8250 2.0 -05 8250 2.0 0.0 8250 2.0 +0.5 8250 2.0

2.5 8250 3.0 15 8250 3.0 0.5 8250 3.0 [18]0.0 8250 3.0 [19]+0.5 8250 3.0
-25 8250 4.0 -15 8250 4.0 -05 8250 4.0 0.0 8250 4.0 +0.5 8250 4.0
25 8500 2.0 -15 8500 2.0 -0.5 8500 2.0 0.0 8500 2.0 +0.5 8500 2.0

2.5 8500 3.0 15 8500 3.0 0.5 8500 3.0 [23]0.0 8500 3.0 [24]+0.5 8500 3.0
-2.5 8500 4.0 -15 8500 4.0 -0.5 8500 4.0 0.0 8500 4.0 +0.5 8500 4.0
25 8750 2.0 -15 8750 2.0 -05 8750 2.0 0.0 8750 2.0 +0.5 8750 2.0

2.5 8750 3.0 15 8750 3.0 05 8750 3.0 [28]0.0 8750 3.0 [20]+0.5 8750 3.0
-2.5 8750 4.0 -15 8750 4.0 -05 8750 4.0 0.0 8750 4.0 +0.5 8750 4.0
—2.5 9000 2.0 -15 9000 2.0 -0.5 9000 2.0 0.0 9000 2.0 +0.5 9000 2.0

2.5 9000 3.0 1.5 9000 3.0 0.5 9000 3.0 [33]0.0 9000 3.0 [34]+0.5 9000 3.0
-2.5 9000 4.0 -15 9000 4.0 -0.5 9000 4.0 0.0 9000 4.0 +0.5 9000 4.0
25 9250 2.0 -15 9250 2.0 -05 9250 2.0 0.0 9250 2.0 +0.5 9250 2.0

25 9250 3.0 15 9250 3.0 05 9250 3.0 [38]0.0 9250 3.0 [39}+0.5 9250 3.0
-25 9250 4.0 -15 9250 4.0 -05 9250 4.0 0.0 9250 4.0 +0.5 9250 4.0
—25 9500 2.0 -15 9500 2.0 -05 9500 2.0 0.0 9500 2.0 +0.5 9500 2.0

25 9500 3.0 [41}-1.5 9500 3.0 05 9500 3.0 [43]0.0 9500 3.0 [44]+0.5 9500 3.0
-2.5 9500 4.0 -15 9500 4.0 -05 9500 4.0 0.0 9500 4.0 +0.5 9500 4.0
—25 9750 2.0 -15 9750 2.0 -0.5 9750 2.0 0.0 9750 2.0 +0.5 9750 2.0

25 9750 3.0 15 9750 3.0 0.5 9750 3.0 [48]0.0 9750 3.0 [49]+0.5 9750 3.0
-25 9750 4.0 -15 9750 4.0 -05 9750 4.0 0.0 9750 4.0 +0.5 9750 4.0
2.5 10000 2.0 -1.5 10000 2.0 -0.5 10000 2.0 0.0 10000 2.0 +0.5 10000 2.0

2.5 10000 3.0 1.5 10000 3.0 0.5 10000 3.0 [53]0.0 10000 3.0 [54}+0.5 10000 3.0
-2.5 10000 4.0 ~1.5 10000 4.0 -0.5 10000 4.0 0.0 10000 4.0 +0.5 10000 4.0
-2.5 10500 2.5 -1.5 10500 2.5 -0.5 10500 2.5 0.0 10500 2.5 +0.5 10500 2.5

2510500 35  [56]-1.5 10500 3.5 0.5 10500 3.5  [58]0.0 10500 3.5 [59]+0.5 10500 3.5
-2.5 10500 4.0 -1.5 10500 4.0 -0.5 10500 4.0 0.0 10500 4.0 +0.5 10500 4.0
2.5 11000 2.5 -15 11000 2.5 -0.5 11000 2.5 0.0 11000 2.5 +0.5 11000 2.5

[60]-2.5 11000 3.5 [61}-1.5 11000 3.5 0.5 11000 3.5 [63]0.0 11000 3.5 [64]+0.5 11000 3.5
-2.5 11000 4.0 -1.5 11000 4.0 -0.5 11000 4.0 0.0 11000 4.0 +0.5 11000 4.0
2.5 11500 2.5 -15 11500 2.5 -0.5 11500 2.5 0.0 11500 2.5 +0.5 11500 2.5

2.5 11500 3.5 1.5 11500 3.5 05 11500 35  [68]0.0 11500 3.5  [69]+0.5 11500 3.5
-2.5 11500 4.0 -1.5 11500 4.0 -0.5 11500 4.0 0.0 11500 4.0 +0.5 11500 4.0
2.5 12000 2.5 -1.5 12000 2.5 -0.5 12000 2.5 0.0 12000 2.5 +0.5 12000 2.5

2512000 35  [71]-1.5 12000 3.5 0512000 35  [73]0.0 12000 35  [74}+0.5 12000 3.5
-2.5 12000 4.0 ~1.5 12000 4.0 -0.5 12000 4.0 0.0 12000 4.0 +0.5 12000 4.0
2.5 12500 2.5 -1.5 12500 2.5 -0.5 12500 2.5 0.0 12500 2.5 +0.5 12500 2.5

2512500 35 [76}-1.5 12500 3.5 05 12500 35  [78]0.0 12500 3.5  [79]+0.5 12500 3.5
-2.5 12500 4.0 -1.5 12500 4.0 -0.5 12500 4.0 0.0 12500 4.0 +0.5 12500 4.0
—2.5 13000 2.5 -1.5 13000 2.5 -0.5 13000 2.5 0.0 13000 2.5 +0.5 13000 2.5

[80]-2.5 13000 3.5 [81]-1.5 13000 3.5 0.5 13000 3.5 [83]0.0 13000 3.5 [84}+0.5 13000 3.5
-2.5 13000 4.0 -1.5 13000 4.0 -0.5 13000 4.0 0.0 13000 4.0 +0.5 13000 4.0
2.5 13500 2.5 -1.5 13500 2.5 -0.5 13500 2.5 0.0 13500 2.5 +0.5 13500 2.5

25 13500 35 [86]-15 13500 3.5 05 13500 35  [88]0.0 13500 3.5  [89)+0.5 13500 3.5
-2.5 13500 4.0 -1.5 13500 4.0 -0.5 13500 4.0 0.0 13500 4.0 +0.5 13500 4.0
2.5 14000 2.5 -1.5 14000 2.5 -0.5 14000 2.5 0.0 14000 2.5 +0.5 14000 2.5

[e0]-2.5 14000 35 [71}-1.5 14000 35 0.5 14000 35  [73]0.0 14000 3.5  [74}+0.5 14000 3.5
-2.5 14000 4.0 ~1.5 14000 4.0 -0.5 14000 4.0 0.0 14000 4.0 +0.5 14000 4.0
2.5 14500 2.5 -15 14500 2.5 -0.5 14500 2.5 0.0 14500 2.5 +0.5 14500 2.5

25 14500 35  [76]-1.5 14500 3.5 0.5 14500 3.5  [78]0.0 14500 3.5 [79]+0.5 14500 3.5
-2.5 14500 4.0 -1.5 14500 4.0 -0.5 14500 4.0 0.0 14500 4.0 +0.5 14500 4.0
2.5 15000 2.5 -15 15000 2.5 -0.5 15000 2.5 0.0 15000 2.5 +0.5 15000 2.5

2.5 15000 3.5 1.5 15000 3.5 05 15000 35  [103]0.0 15000 35  [104}+0.5 15000 3.5
-2.5 15000 4.0 -1.5 15000 4.0 -0.5 15000 4.0 0.0 15000 4.0 +0.5 15000 4.0
2.5 15500 3.0 -1.5 15500 3.0 -0.5 15500 3.0 0.0 15500 3.0 +0.5 15500 3.0

2.5 15500 3.5 1.5 15500 3.5 0.5 15500 3.5  [108]0.0 15500 3.5  [109}+0.5 15500 3.5
-2.5 15500 4.0 -1.5 15500 4.0 -0.5 15500 4.0 0.0 15500 4.0 +0.5 15500 4.0
25 16000 3.0 -1.5 16000 3.0 -0.5 16000 3.0 0.0 16000 3.0 +0.5 16000 3.0

2.5 16000 3.5 1.5 16000 3.5 0.5 16000 3.5  [113]0.0 16000 35  [114}+0.5 16000 3.5
-2.5 16000 4.0 ~1.5 16000 4.0 -0.5 16000 4.0 0.0 16000 4.0 +0.5 16000 4.0
25 16500 3.0 -1.5 16500 3.0 -0.5 16500 3.0 0.0 16500 3.0 +0.5 16500 3.0

2.5 16500 3.5 1.5 16500 3.5 0.5 16500 3.5  [118]0.0 16500 35  [119}+0.5 16500 3.5
-2.5 16500 4.0 -1.5 16500 4.0 -0.5 16500 4.0 0.0 16500 4.0 +0.5 16500 4.0
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Table 1. continued
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[2/1z.] T logg [2/z.] T logg [2/z.] T logg [2/z.] T logg [2/1z.] T logg
-2.5 17000 3.0 -15 17000 3.0 -0.5 17000 3.0 0.0 17000 3.0 +0.5 17000 3.0
2.5 17000 3.5 15 17000 3.5 0.5 17000 3.5 [123]0.0 17000 3.5 [124}+0.5 17000 3.5
-2.5 17000 4.0 -1.5 17000 4.0 -0.5 17000 4.0 0.0 17000 4.0 +0.5 17000 4.0
-2.5 17500 3.0 -15 17500 3.0 -0.5 17500 3.0 0.0 17500 3.0 +0.5 17500 3.0
2.5 17500 3.5 1.5 17500 3.5 0.5 17500 3.5 [128]0.0 17500 3.5 [120}+0.5 17500 3.5
-2.5 17500 4.0 -1.5 17500 4.0 -0.5 17500 4.0 0.0 17500 4.0 +0.5 17500 4.0
~2.5 18000 3.0 -1.5 18000 3.0 -0.5 18000 3.0 0.0 18000 3.0 +0.5 18000 3.0
2.5 18000 3.5 1.5 18000 3.5 0.5 18000 3.5 [133]0.0 18000 3.5 [134]+0.5 18000 3.5
~2.5 18000 4.0 ~1.5 18000 4.0 -0.5 18000 4.0 0.0 18000 4.0 +0.5 18000 4.0
~2.5 18500 3.0 -1.5 18500 3.0 -0.5 18500 3.0 0.0 18500 3.0 +0.5 18500 3.0
25 18500 3.5 1.5 18500 3.5 0.5 18500 3.5 [138]0.0 18500 3.5 [130]+0.5 18500 3.5
-2.5 18500 4.0 -1.5 18500 4.0 -0.5 18500 4.0 0.0 18500 4.0 +0.5 18500 4.0
-2.5 19000 3.0 -1.5 19000 3.0 -0.5 19000 3.0 0.0 19000 3.0 +0.5 19000 3.0
2.5 19000 3.5 1.5 19000 3.5 0.5 19000 3.5 [143]0.0 19000 3.5 [144}+0.5 19000 3.5
-2.5 19000 4.0 ~1.5 19000 4.0 -0.5 19000 4.0 0.0 19000 4.0 +0.5 19000 4.0
~2.5 19500 3.0 -1.5 19500 3.0 -0.5 19500 3.0 0.0 19500 3.0 +0.5 19500 3.0
2.5 19500 3.5 1.5 19500 3.5 0.5 19500 3.5 [148]0.0 19500 3.5 [149]+0.5 19500 3.5
-2.5 19500 4.0 -1.5 19500 4.0 ~0.5 19500 4.0 0.0 19500 4.0 +0.5 19500 4.0
~2.5 20000 3.0 -1.5 20000 3.0 -0.5 20000 3.0 0.0 20000 3.0 +0.5 20000 3.0
2.5 20000 3.5 1.5 20000 3.5 0.5 20000 3.5 [153]0.0 20000 3.5 [154]+0.5 20000 3.5
-2.5 20000 4.0 ~1.5 20000 4.0 -0.5 20000 4.0 0.0 20000 4.0 +0.5 20000 4.0
~2.5 21000 3.0 -1.5 21000 3.0 -0.5 21000 3.0 0.0 21000 3.0 +0.5 21000 3.0
2.5 21000 3.5 1.5 21000 3.5 0.5 21000 3.5 [158]0.0 21000 3.5 [150]+0.5 21000 3.5
-2.5 21000 4.0 -1.5 21000 4.0 -0.5 21000 4.0 0.0 21000 4.0 +0.5 21000 4.0
~2.5 22000 3.0 -1.5 22000 3.0 -0.5 22000 3.0 0.0 22000 3.0 +0.5 22000 3.0
2.5 22000 3.5 1.5 22000 3.5 0.5 22000 3.5 [163]0.0 22000 3.5 [164}+0.5 22000 3.5
~2.5 22000 4.0 ~1.5 22000 4.0 -0.5 22000 4.0 0.0 22000 4.0 +0.5 22000 4.0
~2.5 23000 3.0 -1.5 23000 3.0 -0.5 23000 3.0 0.0 23000 3.0 +0.5 23000 3.0
2.5 23000 3.5 1.5 23000 3.5 0.5 23000 3.5 [168]0.0 23000 3.5 [169}+0.5 23000 3.5
-2.5 23000 4.0 -1.5 23000 4.0 -0.5 23000 4.0 0.0 23000 4.0 +0.5 23000 4.0
~2.5 24000 3.0 -1.5 24000 3.0 -0.5 24000 3.0 0.0 24000 3.0 +0.5 24000 3.0
2.5 24000 3.5 1.5 24000 3.5 0.5 24000 3.5 [173]0.0 24000 3.5 [174]+0.5 24000 3.5
-2.5 24000 4.0 -1.5 24000 4.0 -0.5 24000 4.0 0.0 24000 4.0 +0.5 24000 4.0
~2.5 25000 3.0 -1.5 25000 3.0 -0.5 25000 3.0 0.0 25000 3.0 +0.5 25000 3.0
2.5 25000 3.5 1.5 25000 3.5 0.5 25000 3.5 [178]0.0 25000 3.5 [179]+0.5 25000 3.5
~2.5 25000 4.0 ~1.5 25000 4.0 ~0.5 25000 4.0 0.0 25000 4.0 +0.5 25000 4.0
~2.5 26000 3.0 -1.5 26000 3.0 -0.5 26000 3.0 0.0 26000 3.0 +0.5 26000 3.0 (59)
2.5 26000 3.5 1.5 26000 3.5 0.5 26000 3.5 [183]0.0 26000 3.5 [ 184]+0.5 26000 3.5
-2.5 26000 4.0 -1.5 26000 4.0 -0.5 26000 4.0 0.0 26000 4.0 +0.5 26000 4.0
-2.5 27000 3.0 -1.5 27000 3.0 -0.5 27000 3.0 0.0 27000 3.0 (63) +0.5 27000 3.0 (59)
2.5 27000 3.5 1.5 27000 3.5 0.5 27000 3.5 [188]0.0 27000 3.5 [189]+0.5 27000 3.5
-2.5 27000 4.0 -1.5 27000 4.0 ~0.5 27000 4.0 0.0 27000 4.0 +0.5 27000 4.0
~2.5 28000 3.0 -1.5 28000 3.0 -0.5 28000 3.0 0.0 28000 3.0 (54) +0.5 28000 3.0 (57)
2.5 28000 3.5 1.5 28000 3.5 0.5 28000 3.5 [193]0.0 28000 3.5 [ 194]+0.5 28000 3.5
-2.5 28000 4.0 ~1.5 28000 4.0 -0.5 28000 4.0 0.0 28000 4.0 +0.5 28000 4.0
~2.5 29000 3.0 -1.5 29000 3.0 -0.5 29000 3.0 (57) 0.0 29000 3.0 (54) +0.5 29000 3.25 (57)
2.5 29000 3.5 1.5 29000 3.5 0.5 29000 3.5 [198]0.0 20000 3.5 [199}+0.5 29000 3.5
-2.5 29000 4.0 ~1.5 29000 4.0 -0.5 29000 4.0 0.0 29000 4.0 +0.5 29000 4.0
—2.5 30000 3.25 ~1.5 30000 3.25 -0.5 30000 3.25 0.0 30000 3.25 (63) +0.5 30000 3.25 (57)
2.5 30000 3.5 1.5 30000 3.5 0.5 30000 3.5 [203]0.0 30000 3.5 [204]+0.5 30000 3.5
-2.5 30000 4.0 -1.5 30000 4.0 -0.5 30000 4.0 0.0 30000 4.0 +0.5 30000 4.0
~2.5 31000 3.25 ~1.5 31000 3.25 -0.5 31000 3.25 0.0 31000 3.25 (53) +0.5 31000 3.25 (58)
2.5 31000 3.5 15 31000 35 0.5 31000 3.5 [208]0.0 31000 3.5 0.5 31000 3.5 (58)
-2.5 31000 4.0 ~1.5 31000 4.0 -0.5 31000 4.0 0.0 31000 4.0 +0.5 31000 4.0
~2.5 32000 3.25 ~1.5 320003.25 -0.5 32000 3.25 (57) 0.0 32000 3.25 (53)
2.5 32000 3.5 1.5 32000 3.5 0.5 32000 3.5 [213]0.0 32000 3.5 0.5 32000 3.5 (58)
-2.5 32000 4.0 -1.5 32000 4.0 -0.5 32000 4.0 0.0 32000 4.0 +0.5 32000 4.0
[215]-2.5 33000 35  [216]-1.5 33000 35 0.5 33000 3.5 [218]0.0 33000 3.5(58)  [219]+0.5 33000 3.5 (56)
—2.5 33000 4.0 -1.5 33000 4.0 -0.5 33000 4.0 0.0 33000 4.0 +0.5 33000 4.0
-2.5 34000 3.5 -1.5 34000 3.5 -0.5 34000 3.5 0.0 34000 3.5 (53) +0.5 34000 4.0
-2.5 34000 4.0 ~1.5 34000 4.0 -0.5 34000 4.0 0.0 34000 4.0 +0.5 34000 4.5
-2.5 35000 3.5 -15 35000 3.5 -0.5 35000 3.5 0.0 35000 3.5 (47) +0.5 35000 4.0
-2.5 35000 4.0 -1.5 35000 4.0 -0.5 35000 4.0 0.0 35000 4.0 +0.5 35000 4.5
255 37500 4.0 1.5 37500 4.0 0.5 37500 4.0 [223]0.0 37500 4.0 [224}+0.5 37500 4.0 (56)
~2.5 37500 4.5 -1.5 37500 4.5 -0.5 37500 4.5 0.0 37500 4.5 +0.5 37500 4.5
-2.5 40000 4.0 -1.5 40000 4.0 -0.5 40000 4.0 0.0 40000 4.0 (55)
-2.5 40000 4.5 -1.5 40000 4.5 -0.5 40000 4.5 0.0 40000 4.5 +0.5 40000 4.5
-2.5 42500 4.5 -1.5 42500 4.5 -0.5 42500 4.5 0.0 42500 4.5 +0.5 42500 4.5 (61)
-2.5 45000 4.5 -1.5 45000 4.5 -0.5 45000 4.5 0.0 45000 4.5 +0.5 45000 4.5 (56)
-2.5 47500 4.5 -15 47500 4.5 -0.5 47500 4.5 0.0 47500 4.5 +0.5 47500 4.5 (56)
-2.5 50000 4.5 -1.5 50000 4.5 -0.5 50000 4.5 0.0 50000 4.5 (57) +0.5 50000 4.5 (56)
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Fig. 4. A sample of Teg = 10000 K, [Z/Zo] = 0.0 synthetic
spectra arranged in a sequence showing the effect of varying
the gravity. The thick dashes mark the 1.00 level of the con-

tinuum. This is an example of the Figs. 5-224 available only
electronically

The most relevant absorption lines in the 8490-8750 A
range are tabulated in Table 2 for T = 8000 K (log g =
2.0 and 4.0) and T = 11000 K (log g = 2.5 and 4.0), in
Table 3 for Teg = 15000 K (log ¢ = 2.5 and 4.0) and
Teg = 20000 K (log g = 3.0 and 4.0), in Table 4 for
Teg = 26000 K (log g = 3.0 and 4.0), Teg = 33000 K
(log g = 3.5 and 4.0), and Teg = 40000 K (log g = 4.5).

The synthetic spectra are based on the grids of
model atmospheres computed by Kurucz (1993a). Only
for Tog < 8750 K the models are from Castelli (1999)
and differ from Kurucz’s models only for the convection.
Most of the models used in this paper are available at
Kurucz’s website (http://kurucz.harvard.edu). Models
not available there were computed by us with the ATLLAS9
code. However, some of the additional models computed
for high Teg and low gravity may be not accurate enough
owing to the too small number of layers used for their
computations. This shortcoming is related with the lack of
line opacity data for small pressures (log Pgas < —2.0) in
the opacity distribution function tables we used (Kurucz
1993c—e). Because the gas pressure is very low in the up-
permost layers of hot giants, the inadequate opacity gives
rise to numerical problems which we have overcame by
dropping the upper layers. The number of adopted layers
is indicated in Table 1 in parenthesis for models computed
with less than 64 optical depths, which is the minimum
number of layers used in the Kurucz’s grids.

The synthetic spectra were computed with the
SYNTHE code of Kurucz (1993b) at a 500000 resolving
power. The spectra were degraded to the A/AX = 20000
resolving power by adopting a Gaussian instrumental pro-
file. The line spectrum was computed for a microturbulent
velocity € = 2 km s~!, while no rotational velocity and no
macroturbulent velocity have been considered.

For the synthetic spectra we adopted the solar abun-
dances given by Grevesse et al. (1996) while the model

1007

atmospheres (which are based on Kurucz’ ODFs) use the
Anders & Grevesse (1989) solar abundances. Elements for
which the abundances in model atmospheres and synthetic
spectra differ are N (-0.08) O (-0.06), F (-0.04), S (+0.09),
Ar (-0.06), K (-0.12), Sc (+0.08), Ti (+0.04), Fe (-0.15),
Sr (40.07), Zr (+0.10), La (-0.05), Ce (+0.03). The num-
bers in parenthesis are the logarithmic differences between
the abundances from Anders & Grevesse and Grevesse
et al. (1996). Finally, Kurucz & Bell (1995) has been the
source for the atomic lines data (see also Kurucz 1995 and
the Kurucz’s website).
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