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ABSTRACT. The atmosphere of HD40589(A0lab)
supergiant star of A spectral class was studied using the
model atmosphere and parallax methods. The effective
temperatures (Ter) and surface of gravity (log g) were
determined using a comparison of the observed and
calculated values of the photometric quantities [c1], Q and
the equivalent widths of the hydrogen Balmer lines and
parallax. Based on the Fe Il lines the microturbulent velocity
(&) and metallicity [Fe/H] were determined. Metallicity of
the program star is close to the metalicity of the Sun. This
shows that our program star and the Sun are formed from the
interstellar medium of a similar metallicity.
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AHOTAIIA. VY wiii  pobori Oymu  Bu3HAuYEHI
¢byHnameHTanbHi mapamerpu 3opi-Haxririnta  HD 40589
(AOIab), a came edextuBHa Temreparypa (Tefr), IPECKOpEHHS
cwmn Tokiaas (log g), mMikpotypOynentHa mBHAKICTh (&) i
meranigHicTs [Fe/H]. Bincrass o 30pi 1734 mk. Bucorta Han
IIOIIMHOKO ["aJTaKTUKK CTaHOBUTH 67,5 TK.

Crextpu HD40589 Oymu otpumani 19 rpymus 2019
POKyY 3a TOTIOMOTOI0 criekTporpada, ocHamieroro 133, mo
XKHUBUTBCSL Bl 2-MerpoBoro Tteneckona lllamaxmHchKOl
actpodizuunoi  obOcepBaropii  (po3diIbHA  3AATHICTH
R=56000, sBigHomeHnus curHan/mym S/N=150-400).
Cnextpu HD40589 06po6uieni 3a nporpamoro DECH 30.

EdektuBHa Temneparypa i IpUCKOPEHHS CHIIH TSDKIHHS
30pi Hamoi mporpamMu OyjiM BHU3HAYEHI MOJEILIIO
atMocepr Ta METOIOM Mapaiakca. Edexrusny
TEMIIEpaTypy Ta MOBEPXHEBY CHJIY TSDKIHHS BU3HAYaJM Ha
OCHOBI TIOPIBHSIHHS CIIOCTEPEXYBAHUX Ta PO3PAXYHKOBUX
3HaueHb  (OTOMETpPUYHUX BenuuuH [Ci], Q Ta
€KBIBaJICHTHHX [IMPHH CIIEKTPAJIbHUX JIiHIH BOTHEBOI cepii
banbmepa, a TakoXk 3a JIOIOMOTOI0 METOJIY Mapaakca.

Ingexc [C1] BusHawaethes sk [Ci]= €1-0.2(b-y) y
(dboromeTpuuHiit cucteMi uvby, a iHaeKc Q BU3HAYAETHCS SIK
Q=(U-B)-0.72(B-V) y cucremi UBV. [iarpama, 1o
BusHavae Tefr i 109 g mae Ter=10750+=150K i log g=1.65+0,2.
BusnaueHHs1 MIKpOTYpOYJIEHTHOI IIBHIKOCTI IPYHTYETHCS
Ha JIOCTi/PKEHHI eKBIBAICHTHUX IIUPUH CIICKTPATbHUX JIHIN
3amiza. 3 KOXKHOI CHEKTpalIbHOI JIiHII MOXHA OTpHMAaTd
neBuuii BMicT l0g €. Binxunenus Bin LTE He BrumBae Ha
niniro Fell. Tomy MikpoTypOyIeHTHY IIBHAKICTH & 1 BMICT
3aii3a Bu3Havainu 3a gornomoror JjiHid Fell. B anamisi
BUKOPHCTOBYBAJIMCS JIMIIE MOCHTH ciaOki mimil. Ll minii
YTBOPIOIOTHCS B TIIMOOKHX IIapax aTMoc(epH.

VY Hanomy aHaizi MU BUKOPHCTOBYBAJIH CITKY MoJieJiel
atmoc¢epu Castelli and Kurucz (2003), a aromui nani
CIEKTpaIbHUX JIiHiK Oynu B3sTi 3 VALD3.

Meraniunicts 30pi [Fe/H]= -0.10. Meramiunicte HD
40589 Bu3HayaeThCS BIEpPIIE.

Koarouosi cioBa: Hanrirantu A-tumy, ¢yHAameHTalbHI
rapameTpH 3ip.

1. Introduction

In this work the fundamental parameters of our program
star HD40589 (AOlab), namely effective temperature (Tef),
surface gravity (log g), microturbulent velocity (¢;) and
metallicity [Fe/H] were determined. The distance to the
star is 1734 pc. The Galactic latitude is 2.23°. The height
above the Galactic plane is 67.5 pc. Knowing the effective
temperature and surface gravity, the atmosphere models
were calculated, and on the basis of these models the
chemical composition was determined. The evolutionary
parameters of our program star — mass, radius, luminosity,
and age were determined. Microturbulence is considered as
a broadening mechanism affecting width of the spectral
line, therefore, to determine the chemical composition, it is
necessary to know accurate value of the microturbulent
velocity. The metallicity is one of the main fundamental
parameters of stars.

2. Observation material

Spectra of HD40589 were recorded on 19 December
2019 with the help of spectrograph equipped with CCD fed
by 2-m telescope of the Shamakhi Astrophysical
Observatory of ANAS (resolving power R=56000, signal-
to-noise ratio S/N=150—400). The spectra of HD40589
were processed with DECH program (Galazutdinov, 1992).

3. Effective temperature and surface of gravity

As it was mentioned above, the effective temperature
and surface gravity of our program star were determined by
the atmosphere model and parallax method. This method is
described in detail in Lyubimkov, Rachkovskaya and
Poklad (2009), Lyubimkov, Lambert and Rostopchin
(2010). The effective temperature and surface gravity were
determined based on a comparison of the observed and
calculated values of the photometric quantities [c1], Q and
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Figure 1: log g-Tefr diagrams

the equivalent widths of the spectral lines of the hydrogen
Balmer series, as well as using parallax method.

The index [ci] is defined as [ci1]= ¢1—0.2(b—y) in the
uvby photometric system, while the Q index is defined as
Q=(U-B) -0.72(B—V) in the UBV system. The
observational values [ci] and Q are determined using the
catalogue (Hauck & Mermilliod, 1998). The calculated
values of the equivalent widths of the Balmer series lines
are given in (Kurucz, 1993). Calculated values [c1], Q can
be found in (Castelli & Kurucz, 2003). Parallax of our
program star was measured in (VizieR Online Data
Catalog, 2020). The diagram defining Tes and log g is
shown in Figure 1: Ter=10750£150K and log g=1.65+0.2.

In (Zorec, Cidale & Arias, 2009) the following value
Te=10970 K for HD40589 is given.

4. The microturbulent velocity

The determination of the microturbulent velocity is
based on the study of equivalent widths of spectral lines of
iron. From each spectral line one can derive abundance a
certain element log . Note that the deviation form LTE
does not affect the Fell line. Therefore, the microturbulent
velocity & and iron abundance were determined using Fell
lines. Only quite weak lines were used in analysis. These
lines are formed in deep atmosphere layers.

In our analysis we used Castelli and Kurucz (2003), grid
of atmosphere models, and atomic data of spectral lines
were taken from the VALD 3 (Ryabchikova et al., 2015).

In Fig.2 the dependence of the abundance log £(Fe)
determined from Fell lines on their equivalent widths W,
is shown. The slope is about zero, and this is enables us to
determine an accurate value of the microturbulent velocity.

From Fig. 2 we can derive the mean iron abundance log
g(Fe) =7.37. The abundance of iron in the Sun is log € (Fe)
=7.47 (Scott, Asplund & Grevesse, 2015). Metallicity of
star is [Fe/H]=—0.10. The coincidence between the iron
abundance in young nearby stars and that of the 4.5 Gyr old
Sun, is interesting from the viewpoint of models of the
Galactic chemical evalution (GCE). The question arises:
may this result be compatible with models of GCE? One
may cite the recent work of Spitoni et al. (Spitoni et al.,
2009), where an enrichment of the solar neighbourhood by
various metals is studied, in particular, by Fe. One sees
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Figure 2: To the determination of the microturbulent
velocity

from those results that during the Sun’s lifetime the Fe
abundances in its neighbourhood are predicted to be
incresed by about 0.15 dex. The ususal accuracy of the
derived abundances in stars seem to be insufficient to detect
such a small enrichment. Note that the metallicity of our
program star is determined for the first time, thus we cannot
compare it to the results of other authors.

5. Main results

1. The effective temperature, surface gravity, and
microturbulent velocity of HD40589 (AOlab) have been
determined using the atmosphere model, and parallax
methods. The results are following: Te=10750+150K, log
g=1.65+0.2, & = 4.4 + 0.5 km/s.

2. Metallicity of this star is log e(Fe)=7.37+0.12 (in the
scale, where the arbitrary hydrogen abundance is 12.00). It
has been found that the iron abundance [Fe/H]= —0.10 is
close to the solar abundance. This shows that our program
star, and the Sun were formed from the interstellar matter
of similar metallicity.
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