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ABSTRACT. We have considered the possibility for
modelling of remarkable spectral feature 6708 A for Tuble 1: List of observations for HD101065.
HD101065 (Przybyslski’s star) in two ways - as a blend Date UT Exp. D Range
of Li and REE lines and as blend of REE linesonly. We & gny hm [m] 2450000+
show by model calculations that Li lines absorb signifi- —94 11306 5 11 20 153.726 6675—6735 A
cantly in the range 6707.72 -6708.02 AA and resulting 96 10.3.96 441 20 152.705  6120-6180 A

Li abundance 3.3 dex (in the scale lg N(H)=12.0) is
near to the primordial value.
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1. Introduction

Following to Cowley & Mathys (1998) and Cowley
et al. (2000) we undertaken the new analysis of the
spectrum of Przybylski’s star (HD101065, V816 Cen),
which has the most unusual of all stellar spectra (Weg-
ner et al.,, 1983). As was first noted by it’s discov-
erer, A. Przybylski (1961, 1977), in the spectrum of
HD101065 the strongest spectral lines generally belong
to lanthanides. For this star the relative abundances of
elements depend critically on the assumed stellar tem-
perature and applied line identification method (Cow-
ley et al., 2000).

The strong complicated spectral feature at A 6708 A
in the observable spectra creates the problem of cor-
rect line identification in this region. The comprehen-
sive analysis of REE lines was performed and the main
contribution of lithium was shown for this blend.

2. The observations and their reductions

The observations were made by PN with the ESO
Coudé Auxiliary Telescope. The Coudé Echelle Spec-
trograph was used with resolving power R=100000 and
the S/N ratio for an individual spectrogram was better
than 100 at the 1o level. The detector was ESO CCD
34 with 2048 pixels along the dispersion. A thorium-
argon lamp was used for the wavelength calibrations
with an accuracy better than 0.3km s~!. Primary data,
reduction was done by PN during the observing run,
using the old IHAP system of ESO. In Table 1 the date,
exposure time and wavelength coverage are given.

3. Atmosphere model

The values of Teg = 6750, logg = 4.0 and vsini =
3.5+ 0.5km s—!, that are close to the model param-
eters of Cowley et al. (2000) Tex = 6600,logg = 4.0
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Table 2: Abundances of the elements (log N/Ny,:) for HD101065 as compared with data of Cowley et al. (2000)
for this star, for the HD166473 (Gelbmann et al., 2000) and for the Sun (Grevesse & Sauval, 1998).

El HD101065 n HD101065 HD166473 Sun
Li1 —-8.70+£0.10 2 - - -10.887
C1 —410+£0.10 3 -3.97+0.01 —-4.24+0.11 -3.52
O1 —4.40+010 3 -3.724+0.25 —-4.76+0.21 -3.21
Na1 -550+010 3 —-581+0.23 —5.84+0.37 -5.72
Al1 —6.10£0.10 1 - —4.78 £0.37 -5.57
Sit —460+£010 9 —-4384+0.24 -410%+0.26 -4.48
Cal —-635+010 4 —-6.67+034 —534+0.29 -5.69
Ti1 -7.05+020 3 —-7.08+0.29 —6.70 : -7.10
Cr1 —470+020 6 —-6.19+0.21 —5.50+0.45 -6.35
Fe1 -510+£020 6 —-5.414+0.26 —-4.34+0.22 -4.54
Co1 —-6.20+020 1 —-5.67+020 —-6.03+0.12 -7.13
Y1 -6.60+020 3 —7.67: - -9.81
Banm -9.10£025 1 —-769+£0.01 -1037+0.06 -9.82
Lait —-782+£020 6 —-7.7+£035 —-830+0.25 -10.82
Cenn -735+025 4 -7194+033 -755+0.41 -1041
Pro -9.16+020 5 —-863+031 -—-881+0.22 -11.24
Priur  —-800£025 6 —7.05+£036 —-760+038 -11.24
Ndmm —-755+£0.20 11 —-6.91+034 -797+0.28 -10.55
Ndmr -6.10£0.20 2 —-6.52+040 —-643+037 -10.55
Smin -760+0.15 16 -7.124+0.39 -825+0.23 -11.06
Eun -753+020 1 -8.03+041 -843+0.20 -11.49
Gdu -752+025 7 -7.144+038 -—-787+0.20 -10.95
Tbr -890+0.25 1 - - -12.10
Dyn —-764+£020 1 —-752+£0.27 -779+£037 -10.87
Eru -781+020 1 -7824+0.28 —-822+0.17 -11.07
Ybir -7.96+020 2 —-8924+0.34 -893+£0.32 -11.08
Lunm -7284+£025 1 -—-831+0.28 -882+£0.27 -11.91
Os1 —-759+£025 1 - - -11.55
Ir1 -795+025 1 - - -11.65

and v sini = 3.5+ 0.5km s~! were used by us for
analysis. Model with [M/H]=0.0 was applied. In or-
der to take into account the magnetic broadening of
spectral lines for the surface magnetic field 2.3 kG
Cowley et al. (2000) value of microturbulent velocity
Vinicro = 2km s~ was applied.

4. Rotation and magnetic field

The high-speed photometric observations reveal that
HD101065 pulsates with at least three frequencies near
1.37 mHz (Kurtz, 1978). But the detected frequencies
are not equally spaced and hence cannot be straight-
forwardly interpreted in terms of the oblique pulsator
model (Martinez & Kurtz, 1990). Therefore these au-
thors can not obtain the value of stellar rotation veloc-
ity from the analysis of photometric data variability.

The first magnetic field observations for HD101065
were carried out by Wolff & Hagen (1976), that ob-
tained the three evaluations of the mean longitudinal

field ranging from —2100 to —2500 G, with estimated
error of 450G. Such large uncertainties could be due to
the severe blending (Cowley, 2000), that is usual as for
the Przybylski’s star. Another estimates of the mean
longitudinal magnetic field (—1408 &+ 50) G as well as
of the crossover (—2670 & 980) km s~! G and the mean
quadratic field, with a 3¢ upper limit of 8.7 kG, (the
analysed spectrum of HD101065 was obtained in June
1992) were performed by Cowley & Mathys (1998)
in the same way as described by Mathys & Hubrig
(1997). The last derived value for the mean longi-
tudinal field is marginally smaller (in absolute value)
than previous ones. But in order to make a final con-
clusion about the reality of mean longitudinal mag-
netic field variation during the time interval of about
20 years, that separates these two determination mo-
ments, the new additional observations (Mathys, 2001)
should be carried out. At the recent paper of Cowley
et al. (2000) authors have relatively well represented
the observed line profiles of HD101065 (obtained at
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Table 4: The shares of main absorption contributors.

Line (Ao, A)  El A (A)  Share (%)) El A (A)  Share (%)
6707.72 "Lit  6707.756 11 "Lit  6707.768 16
*Smir  6707.779 1
6707.82 "Lit  6707.756 9 "Li1  6707.768 17
*Smi1r  6707.779 1 "Lit  6707.907 2
Lit  6707.908 1 6Li1 6707.916 2
Lit  6707.919 3 "Lit  6707.920 2
6Lit  6707.928 2
6707.92 "Lit  6707.756 1 "Li1  6707.768 2
"Lit  6707.907 4 "Lit  6707.908 2
fLi1  6707.916 4 "Li1  6707.919 6
Lit  6707.920 4 6Li1 6707.928 6
6708.02 "Lit  6707.907 1 "Lit  6707.908 1
fLi1  6707.916 1 Li1  6707.919 2
Lit  6707.920 1 6Li1 6707.928 3
6Lit  6708.067 1 6Li1  6708.068 1
bLit  6708.079 1 6Li1  6708.080 1
*Cenl  6708.099 6
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Figure 1: The observed (thick line) and simulated
with Gd II 6707.462 A line (dashed thin line) spectra
for HD101065. Thin line - calculated spectrum with
shifted Gd II line 6707.602 A.

February 1998) by synthetic profiles calculated with a
mean surface magnetic field Bs = 2300 £+ 350 G and
vsini = 3.5+ 0.5km s~ L.

5. Abundance analysis

All the available spectra have been analysed with the
help of ”"STARSP” and "ROTATE” code developed by
V.Tsymbal (1996). The last code was modified by A.
Yushchenko. ”URAN” (Yushchenko, 1998) and ”SYN-
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Figure 2: The same as at the Fig.1, but without the
lithium lines (only REE lines).

THE” (Kurucz, 1995) codes were also used.

The chemical element abundances used in synthetic
spectra simulations are given in Table 2. Table 3 con-
taing the line list used in model calculations. The
wavelengths of lines marked by asterisk were calculated
on the base of NIST energy levels. Corresponding gf-
values were estimated by us using the abundances of
each element determined on the base of other lines with
known gf-values (from VALD and Kurucz lists) in two
spectral regions, 6113-6173 AA and 6675-6735 AA.

The line Sm II A 6707.779 A coincides almost with
the centre of lithium blend X\ 6707.844 A. We tried to
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Table 3: Line list used in synthetic spectra.

El A (A) Eiow (€V) loggf
*Pri1 6705.5470 0.000 -2.985

Cenmr  6706.0510 1.840 -1.253
*Tm  6706.2620 3.955 -1.253
*Prim 6706.4920 3.104 -1.285

Priir  6706.7050 0.550 -1.285
*Nd1ir  6706.9220 3.211 -2.179
*Cell 6707.1210 1.255 -2.303
*Smi11  6707.3420 0.885 -2.579
*Nd1ir  6707.4530 2.880 -2.179

Smir 6707.4730 0.930 -2.679
*Gdu  6707.6021 3.270 -0.679
TLi1 6707.7560 0.000 -0.427
TLi1 6707.7680 0.000 -0.206
*Smi1  6707.7790 2.037 -2.679
TLi1 6707.9070 0.000 -0.931
"Li1 6707.9080 0.000 -1.161
61 6707.9160 0.000 -0.927
TLi1 6707.9190 0.000 -0.712
TLi1 6707.9200 0.000 -0.931
61 6707.9280 0.000 -0.706
61 6708.0670 0.000 -1.431
61 6708.0680 0.000 -1.661
61 6708.0790 0.000 -1.212
61 6708.0800 0.000 -1.431
*Cell  6708.0990 0.700 -1.950
*Nd1ir  6708.4580 3.536 -2.579

*gf-values were estimated by us (see text).

calculate this blend without lithium lines with shifted
Sm II line on X 6707.844 A. Result fitting was bad
(see Fig. 2). Only the including of “Li and ®Li dou-
blets with ratio ®Li/"Li = 0.3 permitted us to well
represent the observed profile of blend (see Fig. 1). In
Table 4 we show the shares in total absorption of the
main contributors as ones were given by ”STARSP”
code in four representative wavelengths for lithium
doublet range 6707.72-6708.02 AA of blend profile (for
Viniero = 2 km s1) without instrumental smoothing,.

6. Discussion

We have considered the possibility for modelling
of remarkable spectral feature 6708 A for HD101065
(Przybyslski’s star) in two ways - as a blend of Li and
REE lines and as blend of REE lines only. We show by
model calculations that Li lines absorb significantly in
the range 6707.72-6708.02 AA and resulting Li abun-
dance 3.3 dex (in the scale IlgN(H)=12.0) is near to the
primordial value.

Our synthetic spectra calculations show the necessity
of additional absorption at 6707.6 A. Instead of includ-

ing of new unknown lines for better fitting to observed
profile we shifted Gd II line centre at 6707.602 A.
We changed the gf-value for +0.2 dex for line Gd
II 6707.462 A, calculated by us, when shifted it at
6707.602 A with fixed Gd abundance. In the Li ab-
sorption range (6707.72-6708.02 AA) this line does not
add any noticeable contribution (see Table 4).
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