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1. Procedure

To solve the system of statistical balance equations and radiative transfer
equations (NLTE problem) we followed the modification of linearization
method proposed by Auer and Heasley(1976) and used 20-level model of
the lithium atom. The 70 radiative and all possible collisional transitions
were included into the rate matrix (Pavlenko 1994).

2. Results

2.1 T Tau stars.

During a few years we studied NLTE formation of the lithium lines in
the atmospheres of Pre-Main Sequence stars. Spectra of these stars have
prominent Li Lines. Often these lines are saturated.

The main result was presented in the paper of Magazzl et al. (1992). We
have found different impact of NLTE on profiles of weak and strong lines.
In the case of weak resonance lines the overionization of lithium dominates,
and as a result, the NLTE profiles are weaker than LTE ones. In the case of
saturated lines we have found NLTE cores are stronger in comparison with
LTE, because in the region of their formation the source function of 670.8
nm lines S; exceeds the Plank function B, (Magazzu et al. 1992). So, the
abundance correction due to NLTE effects changes its sign when the Li I
resonance lines become saturated. As a result, NLTE abundances of lithium
obtained from the modelling of stronger Li I lines in the spectra of K-M
dwarfs are systematically shifted toward lower values (Martin et al. 1994).
This result was confirmed by Carlsson et al.(1994).

In the papers of Magazzii et al.(1992) and Martin et al.(1994) we have
found the NLTE abundances of lithium in the atmospheres of the majority
of the unevolved stars logN (Li)nite = 3.1 — 3.3.
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2.2 Lithium plateau

Rebolo et al. (1988) suggested the existence of a slope in the ”lithium
plateau” (logN(Li) ~ 2.1) of halo dwarfs (Spite & Spite 1982). Recent
results of Thorburn (1994) give this slope S, = AlogN(Li)/ATess =
0.017(100K)~!. Two attempts were made to explain this slope by NLTE
effects. Carlsson et al. (1994) have obtained S, ~ 0.01(100K)~!. At the
same time we have got Sp ~ 0.004 — 0.006(100K)~! (see Table 1). For the

TABLE 1. NLTE lithium abundance corrections as a function of metallicity

Model atmosph. u  logN(Li)ie Wi (670.8) [logN(Li)nite OAnite—ite

5270/4.44 0 21 9.94 2.138 0.038
-1 21 9.52 2.163 0.063
-2 21 8.88 2.189 0.089
-3 21 7.76 2.17 0.070

6270/4.44 0 21 2.04 2.11 0.01
-3 21 1.976 2.13 0.03

moment we cannot explain this slope by impact of NLTE only.
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