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We have modeled line blanketing effect on intensities of Fel lines. We have taken into account H,

Cal, Call, Calll, Sil, Sill, Mgl, MglI spectral lines.

Totally more then 3000 spectral lines have been

included. It is shown that with decreasing effective temperature the line blanketing effect increases.

The ignoring of line blanketing can lead to an error

of estimation of iron abundance more than 0.02

dex for the Sun and solar type stars. Our preliminary results with a limited number of spectral
lines and atoms show the importance of the line blanketing effects for intensities of Fel lines in the

atmosphere of cool stars.
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PACS number(s): 96.60.Tf

Iron is a widely spread element in Universe. Iron atoms
contribute strongly to line blanketing and electron pres-
sure in the atmospheres of the Sun and solar type stars.
Many Fe spectral lines are used for determination of
global stellar parameters such as gravity, rotation ve-
locities, effective temperatures, etc. We also use these
lines to solve some problems of the stellar astrophysics,
namely:

— precise determination of iron abundance in Sun and

El

stars;

— determination of metallisity for stars with extrasolar
planets;

— construction semiempirical chromosphere models for
solar flares (collaboration with E. Baranovsky, Crimean
Astroph. Observatory);

— determination of Fe abundance in double stars with
great eccentricities (collaboration with V. Leushin, Spe-
cial Astroph. Observatory).
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Fig. 1. 100-level iron atom model.
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For solving these problems we use computer code
MULTY [1] and stellar atmosphere models of R. Ku-
rucz [2]. For our study we have constructed 100-level
iron atom model (Fig. 1). This model includes 99 Fel
levels and one Fell level. We have taken in to account
506 bound-bound transitions. In general, it has been
included more then 4000 transitions. Since the pioneer
work of Athay and Lites [3] it is well known that the pho-
tolonization processes plays the major role in NonL'TE
effects in Fel lines formation in stellar atmospheres. For
this reason, the photoionization cross-sections must be

treated with high accuracy. We have used the data from
TRON project [4]. The dependence of iron photoioniza-
tion cross-sections on wavelengths is very complex (see
Fig. 2). Also, the radiation field on iron photoionization
frequencies is not a smooth function because the contin-
uum is superimposed by a great number of spectral lines
for the late type stars and the Sun, especially for wave-
lengths shorter then 4000 A. Fig. 3 shows the influence of
line blending on the continuum flux in the Sun, Arcturus
and Procyon using models from [2].
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Fig. 2. Photoionization cross-sections as a function of wavelength for the a5D Fel term.
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Fig. 3. The influence of line blanketing on the continuum fluxes of the Sun, Arcturus and Procyon
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How does the line blanketing affect the Fel lines in-
tensities in the objects investigated by us? To answer to
this question we have modeled this effect in our NonLTE
calculations. For this purpose we have used a procedure
ABSLIN from MULTY code. We have treated the line
blanketing from H, Cal, Call, Calll, SiI, Sill, Mgl, MglI
spectral lines. Atomic data for these elements has been
taken from VALD database. Totally, more then 3000
spectral lines have been included. Also, we have consider
the influence of the diatomic molecules such as CO, CH,
etc. Atmosphere models for the Sun, Arcturus and Pro-
cyon have been taken from [2]. We have obtained the
following results:

— with decreasing effective temperature the line blan-

keting effect increases;

— for Arcturus the calculated Fel equivalent widths in-
creased more than 2 percent. For the Sun and Procyon
these values were 1.5% and 1%, respectively;

— from 506 carefully calculated spectral lines 32 lines
(for Arcturus) and 6 lines (for the Sun and Procyon)
changed intensities more then two times;

— the ignoring of line blanketing may lead to an error
of estimation of the iron abundance more than 5% for
the Sun and the solar type stars;

— our preliminary results with a limited number of
spectral lines and atoms show the importance of the line
blanketing effects for intensities of Fel lines in the atmo-
sphere of cool stars.

[1] M. Carlsson. Uppsala Astron. Obs. Spec. Rep. N. 33, P.
1-33 (1986).
[2] R. Kurucz. CD-roms. N. 18 (1994).

[3] R. Gr. Athay, B. W. Lites, Astrophys. J. 176, 809 (1972).
[4] M. A. Bautista, Astron. Astrophys. Suppl. Ser. 122, 167
(1997).

IIPO BIIJIUB BJIAHKETYBAHHS JIITHISIMA HA IHTEHCUBHOCTI JITHIN Fel,
PO3PAXOBAHHUX ¥ HABJIM2KEHHI BE3 JIOKAJIBHOI TEPMOINHAMIYHOI
PIBHOBATHA

V. 1. Bassitos

Bawxupcvruti deporcasnuti ynisepcumem, Cibaticoxull 6tddin Bawxupcorol axademii nayx,

eyn. Jlenina, 12, Cibati, Pocia

IIpomonenboBato BrIMB edeKTy OJIaHKEeTYBaHHA JIHIAMA Ha IHTeHCHBHICTH JriHIA Fel. Vaaro mo yBarm crrek-

tpaasal miuil H, Cal, Call, Calll, Sil, Sill, Mgl, Mgll. Cymapno Bkatodeno Ginbine HizK 3000 crekTpaabHUX

muiii. [Tokasamo, 1o 31 3MeHIIeHHAM edeKTHUBHOI TeMIepaTypH 6aaHKeTyBaHHA 3pocTae. HeBpaxyBanua edpekry

OTaHKeTYyBaHHA MOXKe IMPHU3BECTH N0 HMOMMJIKM B OINHIN BMicTy 3asisa 6iabime HiK 0.02 dex mma CoHig 1 3ip

congyHOro THITy. Harn momepensi pesyabrari 3 o6MeKeHO KIJIbKICTIO CHeKTpabHAX JIHIA 1 aTOMIB ITOKa3yoTh

BaXKJIMBICTh ypaxyBaHH#A OJIaHKeTYBaHHA JIHIAMK Ha IHTeHCHBHICTDH JriHIE Fel B arMocdepl xomompmx 3ip.
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