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1. 1 NTRODUCTI ON

HD157740 (=HR6481=SA0102905 ) was suspecte dt obe a peculiar star throug h it s beha -
viou r i n th e Genev a photometri ¢ syste m (Hauc k & North , 1982) . Recentl y Kole v (1990 )
publishe d th e mai n parameter s of th e sta r and gav e some argument s supportin g it s
"mild " Am-nature . Her ewe presen t someresult sof our researc hi nth echemica | compo -
sitio  n an d th e evolutionar y statu s of HD157740 i n compariso nwit h th e wel | know nmil d
Amsta r 6 8 Ta u whos e stella r parameter s - T,=9300K, Ig g= 3.7 5 (Lyubimko v & Sava -
nov, 1983 ) i npractic e coincid ewit hthos efo r HD157740(T .= 935 0K, |g g= 3.80)

2. OBSERVATI ONS AND DATA PROCESSI NG

Four llaO-plate s i n th e rang e 3500-490 0 ik wer eobtaine dwit hth ecoude -
spectrograp hof th e 2 m telescop e at Rozhe ndurin g 1982-89 . Th e resolutio ni s about
0.18 & and th e maximu m signal-to-nois erati o (S/IN ) for a singl eplat ei s ~20. The
spectrogram s wer e digitize d usin g Rozhen' s Joyce-Loeb | MDM microdensitomete r wit h

20{-sli t and 10-step . The dat awer e processe donPC/ATusin gth e ReWiA-1. 4 softwar e

(Borkowski , 1988) . Eac h spectru mwas processe d separatel yupt oth e normalizatio nt o
"by-eye " pointe d an d spline-fitte d continuu mlevel . The nwe coadde d an d average d th e
datat o obtai na summary spectrum . Al | furthe r procedure s wer e made ove r thi s unfil -

tered , S/ N~ 40 spectrum
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3. LINE IDENTIFICATION AND PARAMETERS

The spectrum was linearized and spread around lc: 4200 R with a step of 0.05 R
Because of the severe line overlapping in the spectrum of HD157740 the overwhelming
majority of the identified 1lines are derived by separation of complex unresolved
blends. The following criteria were applied during this procedure: a) Gaussian fit
for the 1line shape; b) wavelength - coincidence box of +1 or +2 steps for single
lines and blend components, respectively; «c¢) constancy of the value L=FWHM/A for
every line and component in a blend (this criterion was confirmed by our tests on the
spectrum atlases of Sirius (Kurucz & Furenlid, 1979) and Deneb (Leedjarv & Iliev,
1989)); d) best fit of the observed shape of a certain spectral feature.

The line identification was implemented using Moore's RMT and the identification
and U;\ lists for 68 Tau published by Wright et al. (1964) and Smith (1972). Total of
596 lines was measured in the range 3845-4865 KK of HD157740 spectrum. The unblended
lines are only 72. From 6 single and well sketched 1lines we obtained a value
L=(2.035+0. 143)+10 " and, taking into account our instrumental resolution, we reesti-
mated the value Vsini = 36 + 3 km/s.

The equivalent widths W, were measured by ReWiA 1.4 using the area of the fitting

A
gaussians. Our error analysis showed that, mainly due to uncertainties in the
-]
continuum determination, the typical errors in VA are: ~50 % for W;\~20 mA, ~-30 % for

W, - 25-50 md and -10 3 for W, ~ 150-200 mh.

In the spectrum of HD157740 we identified practically all lines usually found in

an Am star spectrum and took for every species the mean of the values w =

Hl (157740) ,wh

element lines in HD157740 (v_i ~ 1.5). Some species (MgII, SiII, AII, AIII, SrII and

(68 Tau) . There 1is an enhancement of the intensity of the iron peak

EuIIl) show the same line intensity as in 68 Tau. Cal (6 lines) has w =1.6 and CalIl K
shows w = 1.3. A number of species (ZrII, CeII, ZnII, NdII) with few lines have ;i' >
2. The situation with Sc needs some more comments. There are many ScII lines, but
they all are strongly blended (e.g., the weak line SeII (14) 4384.81 K lies in the
center of a giant 10-component blend with strong Fe-lines). Therefore it is very dif-
ficult to estimate the true intensities of the SeII lines. It 1s known that Sc is
underabundant in the Am stars and the relation WA (ScII4320)/V;\ (SrIT4215) < 0.65 is
used as a criterion to classify a certain Am star candidate. The 1line SeII (15)
4320.74 K in HD157740 is blended with the strong line TiII (41) 4320.96 .‘i and the
blend lies in the wing of H‘I where the local continuum is about 15 % below the main
level. The criterion ratio mentioned above has for both stars coinciding values 0.34

- 0.35 and the criterion is satisfied. But it 1is more reliable that this fact is ra-

ther due to the enhanced intensity of SrII line.
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4. ATMOSPHERI C ABUNDANCES

We use d th e progra mcod e by Piskuno v (Ryabchikov a & Piskunov , 1988 ) t o comput e
curves-of-growt h base d o n Kurucz' s (1979 ) LT Emodel wit h T, =935 0andlIlg g= 3.8 . Com-
parin g th e theoretica | curve s fo r specie s wit ha grea t number of line s (Fel,l | and
Till ) wit h th e empirica | ones fo r HD157740 and 6 8 Tau, we obtai n a microturbulenc e
paramete r v, = 3. 5km/ s fo r bot hstars . Fig . 1 illustrate s th e procedur e of determina -
tio nof th e abundance s presente di nTabl el. Weuse HA dat afo r 68 Taufro mWrigh t et
al. (1964 ) and Smit h (1972) , gf-value s fro mth e sources , recommende d by Adelma n &
Lanz (1988 ) an d sola r abundance s fro mGrevess e (1984) . | nth elas t colum nof Tabl e 1
th e abundance s obtaine d by Lyubimko v & Savano v (1983 ) ar egiven . Ascanbeseen, for
th e element s wit h goo d lin e statistic s an d wit h wel | establishe d atomi c dat a (F e and
Ti) our result s for th e referenc e sta r 6 8 Ta u virtuall y coincid e wit h thos e by Lyu -

bimko v an d Savano v (1983 ) (the y us e microturbulenc e paramete r v ,=4. 0 £ 0. 5 km/ s ob -

taine dby Fel and Fel | line s too) . Wecannot explai nat presen t th e significan t di -
vergence s fo r Sil | and , especially , forSrll . Weonl ynot etha t we us e gf-value s fro m
Wiese et al . (1969 ) an d dampin g constan t fro mBrechot-Saha | (1968 ) fo r Sil | line sand
gf fro mWies e & Marti n (1980 ) fo r Srll . We must als o not e th e embarrassin g situatio n
wit h Crll : it was foun d tha t none of th e know n gf-system s giv e satisfactor y resul t
for bot hstars , but th e intensitie s of th e cromiu mline s i nHD15774 0 undoubtedl y ar e

greate r tha ni n68 Tau- for Crl w=1.39£0.3 3 (5lines ) andfo r Crl | w=1.35+0.3 6 @9

lines)

Table 1. Abundances for HD157740 and 68 Tau relative to the Sun

Spec. {LgE1/H] N [LgE1/H) N [LgE1/H]
HD1S57740 668 Tau 68 Tau

Cal +0. 38 6 +0. 11 & 0.0

MgIl +0.10 1 +0.10 - i +0.10

TiII +0.70 28 +0.33 28 +0.35

Fel +0'53}+0.50 92 +0'27)+0.20 82 +0.20

Fell +0. 47 29 +0. 14 27

Sril +1.61 2 +1.48 2 +0. 90

S111 +0. 46 4 +0.4: 2 ~0

Scll -0, 1: 8 - - -Q.3

5. DI SCUSSI ON

The peculiarit y of th e abundance s of HD157740 i s obvious , but it i s possibl et o

mark som e difference s i ncompariso nwit hth eclassica | MSAmstars . So, calciu mseems
to be eve noverabundant , whil e i nth e MS-Amthi s elemen t i s underabundan t (se e e.g .
Gutrie , 1987) . Further , it i s quit e possibl efor Sc, Si andSr t o be mor e abundan t

tha n i n MS-Am.
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Maybe the explanation of these differences 1lies in the evolutionary status of
HD157740 (and of 68 Tau as well). As it was found in the last decades, there exists a
group of giant Am stars and the greater 1is their age, the smaller is the deficiency
in Ca and Sc. They reach normal, or even overabundance (Berthet & Hauck, 1989; 1990).

Thus, these Am-giants resemble the 6 Del-stars. In the diagram 1lg T - M, HD157740

(and 68 Tau as well) 1is disposed just near the sequence of the luminosity class III
stars - it can be seen in Fig.2, where the ZAMS and the other luminosity classes are
taken from Straizys & Kuriliene (1981). In the same Figure the locations of some
"classical" and "mild" Am and 8 Del-stars taken from Van't Veer-Menneret et al.
(1985) are plotted as well. It is tempting to suggest the possibility HD157740 and 68
Tau to be members of a "hot branch" of the giant Am stars resembling the 8 pel-stars.
Moreover, a question arises, maybe it makes sense to combine both groups, the giant
Am and the & Del-stars, in a common group? Reverting to HD157740 it is very interes-
ting what kind of peculiarity did the star show while beeing on the MS, when its spe-

ctral class must have been B8-A0 (T, ~12000 -10000 K)?
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The example of HD157740 (and 68 Tau, as well) probably gives yet another argument
supporting the suggestion that the separation processes in the quiet atmospheres of
the slow rotating A stars during their evolution are responsible for the observed

anomalies in the chemical composition of these atmospheres.
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