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In collaboration with D. Lambert and J. Tomkin high resolution, high S/N 
spectra have been obtained for about 250 disk population F0-G2 dwarfs. The 
aim of this large programme is to study various abundance ratios as a func-
tion of [Fe/H] and stellar age. A detailed description of the project and 
some preliminary results were given by Nissen et al. (1985). 

The stars were selected by Ε. H. Olsen from uvby-ß photometric catalo-
gues containing all F0-G2 stars brighter than V = 8^3. By means of the δΓΠχ 
index these stars were divided into 9 metallicity groups with [Fe/H] ranging 
from -1.0 to 0.3. Furthermore, the Scx index was used to select the some-
what evolved stars, such that ages could be estimated. Of these stars the 30 
brightest in each metallicity group were put on the observing programme. 

The northern programme stars have been observed with the McDonald 
Observatory 2.7 m telescope, Coudé spectrograph and Reticon detector, and 
the southern stars with the ESO 1.4 m CAT telescope and Coudé Echelle 
Spectrometer. For 10 stars that have been observed from both observatories 
the corresponding two sets of equivalent widths agree within ±3 mA. 

Until now equivalent widths have been measured for 57 southern stars, 
and a preliminary LTE model-atmosphere analysis of the data has been car-
ried out as described by Nissen et al. (1985). The parameters, T e f f , g and 
overall metal abundance of the model atmosphere corresponding to a given 
star, are estimated from the uvby-ß photometry. The analysis is differential 
with respect to the Sun in the sense that gf-values of the lines are derived 
from solar equivalent widths as measured in the spectrum of reflected sun-
light. 

In the figures some results of the abundance survey are shown. The fol-
lowing trends are seen: 
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i) The O/Fe ratio increases with decreasing iron abundance according to 
the formula [O/Fe] = -0.5 [Fe/H]. 

ii) The elements Mg and Si are overabundant with respect to iron for 
[Fe/H] < -0.6. A similar effect is present for Ca and Ti. [Si/Fe] shows a 
significant offset from zero at [Fe/H] = 0.0. 

iii) Aluminium shows an enhanced odd-even effect with respect to magnesium 
for [Fe/H] < -0.3. A similar well-defined effect is not found for sodium, 
but the scatter in [Na/Fe] tends to increase for [Fe/H] < -0.3. 
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These trends should not be taken too seriously until the LTE analysis has 
been replaced by non-LTE computations, which are presently being carried 
out, and the effects of convection and inhomogeneities have been scrutinized. 

The most important conclusion at present is: 

All abundance ratios with respect to iron have a surprisingly small scatter at 
a given [Fe/H]. The rms dispersion is ±0.10 for [O/Fe], ±0.04 to ±0.06 for 
the α-elements, and ±0.05 to ±0.10 for [Al/Fe] and [Na/Fe]. This is the kind 
of scatter one would expect from the errors in the analysis and in the 
equivalent widths. Thus, there is no evidence for any cosmic scatter (except 
maybe in the case of Na/Fe for the metal-poor stars). In particular the 
small scatter in the N a / N F e ratio (less than 10%) at a given [Fe/H] is 
remarkable. Either the α-elements and iron are produced in constant propor-
tions at a given time by the different supernovae contributing to the 
nucleosynthesis or the éjecta of supernovae are very well mixed with the 
interstellar gas before star formation takes place. 
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