The Light Elements and Their Evolution
fA U Symposium, Vol. 198, 2000
L. da Silva, M. Spite, J. R. de Medeiros, eds.

Lithium in Metal Deficient K Giant Stars: The Absence of
Dust Signature
Ramiro de la Reza 1 , Licio da Silva", Natalia A. Drake 1 ,2 and Marco A.
Terra3
lObservat6rio Nacional - Rio de Janeiro - 20921-400 Brazil
2 Astronomical

Institute - St. Petersburg University - St. Petersburg -

198904 Russia
30bservat6rio do Valongo - UFRJ - Rio de Janeiro - 20080-090 Brazil

Abstract. The 7Li enrichment - mass loss scenario has been constructed
using the strong connection found between solar metallicity Li-rich giants
and IRAS sources. We show here that the Li-rich metal poor first-ascent
red giants are not IRAS sources, although they are loosing Li enriched
matter in form of gas.

1.

The prompt 7Li enrichment - mass loss scenario

By this scenario, suggested by de la Reza et al. (1996), all low mass giants
(M < 2.5M0 ) suffer in the upper part of the red giant branch (RGB) a rapid 7Li
enrichment process of internal origin producing the formation of aLi-enriched
circumstellar shell (CS) of gas and dust. This last one produces a signature in the
IRAS colors. The CS detaches from the star transporting this way the new 7Li
into the interstellar medium. The fresh 7Li remaining in the stars' photospheres
is after depleted by convection. All these processes can be followed by means of
closed loops (representing the gradually disappearance of the CS) in an IRAS
diagram.
Smith (1998), collecting IRAS fluxes of metal deficient stars, concludes
that mass loss in giants appears to be low due to the lack of observed IRAS
fluxes. This is true for dust mass loss but not necessarily for the gas mass
loss. Poor metal giants do not have sufficient IRAS fluxes because they do not
have sufficient metals to produce enough dust. In fact, the dust-to-gas ratio,
1/J, depends mainly on the abundances of metal dust producers and the drift
velocity between gas and dust. If we consider the drift velocity as zero and the
dust producers measured by the iron abundance, we then have 1/J
[Fe/H]. We
can calculate the evolution of the CS in an IRAS diagram which is presented
in the figure together with observed points corresponding to some Li-rich mild
deficient (labeled by filled symbols) and Li-poor giants (open symbols; having
fluxes limits). Recently spectra of the Li depleted giant HD 68298 have been
obtained with FEROS at La Silla, Chile, under the Observatorio Nacional-ESO
agreement. From them, we determined for this star:
Teff = 4000 K, log 9 = 0.75, log ELi=0.2 and [Fe/H]= -0.4
f'V
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2.

The scenario for deficient stars

The dependence of the dust optical depth, Tdust, on the density of dust particles
is given by Tdust rv'l/J·if, where if is the gas mass loss (de la Reza et al. 1996). If
few IRAS fluxes are measured among the metal poor giants, this is because Tdust
has low values corresponding to the low values of 'l/J and not. necessary to the low
values of M. The curves in the figure are calculated for M = 5 X 10- 7 M 0 / yr.
IRAS fluxes are observed only for mild metal deficient giants ([Fe/H]> -1.0).
The small loops corresponding to very deficient giants explain why no IRAS
fluxes are observed for these stars. Mass loss in very Li-rich and very metal
poor giants must be put in evidence by other methods as detecting asymmetries
in Na resonance lines.
As an example the very Li-rich RGB star discovered recently in the globular
cluster M3 ([Fe/H]= -1.5) by Kraft et al. 1999 is very probably suffering a mass
loss but is supposed not to present an important dust signature. If evolving
giants are the main source of dust in M3, few dust must be present in this
globular cluster. Penny et al. (1997) have found almost no dust in the central
14" region of M3.
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