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ABSTRACT. No large-scale magnetic field could be found among 6 F Sr A4077
stars. This does not suggest the possibilities that these stars may be re-

lated to the magnetic Fp Sr stars.

1. INTRODUCTION

Bidelman (1981;1983;1985) has listed interesting stars (Ap, Am, Ba, subdwarf stars
etc.) he found on the objective prism plates. Among these stars, he mentioned 21 F
stars as having a strong Sr II M4077 line. They look different from the classical
Ap Sr stars, where the Sr II lines are even more enhanced, as well as from the Am (or
Fm) stars, whose Ca is deplored.

Because of the possible connection these stars might have a priori with the Fp Sr
stars it was judged interesting to look for a magnetic field in them, since a large-
scale magnetic field (as the instrumentations used here can detect) 1s one of the
main characteristics of Ap-Fp stars.

A systematic study of these stars began a few years ago by means of photometry
(North, 1987) and using the Spectrovelocimeter CORAVEL (North and Duquennoy, 1991).
It was found that their effective temperature is very often smaller than 7000 K. This
raises of course the question of the physical mechanism responsible for their
abundance anomalies, because Michaud's radiative diffusion works only when Te>=7000 K
(Vauclair and Vauclair, 1982). If the Sr overabundance of the cooler stars is to be
explained by radiative diffusion, " then their upper layers must be efficiently

stabilized, and one can imagine that only a strong magnetic field might do it.
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2. OBSERVATI ONAL RESULTS
Observations have been nade at SAO with the 6 m telescope, using both the MSS
Zeeman anal yzer and the MF Magnetonmeter. The results are sunmarized in Table 1: they

are clearly negative

Table 1. Results of the magnetic observations

‘HD Date exp. time _Instrument Be t O
25473 | 30.1.91 1"o5" MF Magn. -1690 947
177645 13.8.89 o"as™ MSS Zeeman -127 92
6.6.90 200" MF Magn. 230 310
1.6,91 a"os" ME Magm. =139 342
182274 | 12.8.89 oPss™ MSS Zeeman 333 120
198583 | 12.8.89 3"z0" MF Magn. '—310 220
206433 | 14.8.89 3has® MSS Zeeman' -226 164
213258 12.8. 89 0h47. MSS Zeeman ~198 133
13.8.89 ohs3” MSS Zeeman 210 108

At this point, it is interesting to nention that photonetry (as well as CORAVEL

data) allowed to discover a dichotony anong the F Sr A4077 stars: the hotter ones are
metal -rich, while the cooler ones are slightly netal-poor or normal (as far as iron-
peak el enents are concerned). |Interesting is the critical effective tenperature that
is precisely 7000 K. It is therefore likely that the F Sr A4077 stars do not form a
physically honmogeneous sanple; one of them HD 182274, is a "CH subgiant" (Bond
1974) and belongs to the famly of barium stars, whose Sr overabundance is explained
in terms of nucleosynthesis, not in ternms of radiative diffusion

The physical characteristics of the stars investigated in this paper are recalled

in Table 2 (North and Duquennoy, 1991).

Table 2. Physical characteristics of the stars listed in Table 1

HD Te log g [FesH] Vsini Remark
(phot.) {phot.)

25475 ~6900 3.8 +0,13 270 Uncertain E{B2-V1)
Uncertaln Te. log g

177645 7150 3.55 +0, 40 23 " "

182274 6180 4.41 -0. 40 9 |CH subject (Ba dwarf)

198583 6480 3.52 -0, 05 ~51

206433 ~6500 ~4,1 -0.15 17 Uncertain E(B2-V1}

213258 7200 4.2 +0.20 4 Composite spectrum?
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Of the 3 netal -poor stars, only HD 182274 is a bona fide Ba dwarf: on the basis of
high resolution spectra taken at Haute-Provence Observatory, the other two do not
seem to share the characteristics of Ba stars, although this is less certain for

HD198583, which rotates very fast.

3. CONCLUSI ON

Al t hough the above results are still very fragmentary, they neverthel ess suggest
the follow ng conclusion:
- A strong |large-scale mmgnetic field is not required to produce the spectral
peculiarities of the F Sr A4077 stars, especially of the cooler ones which cannot be
related to Am stars because of their netal-deficiency.
- The nmetal-rich F Sr A4077 stars are probably closer to Am (Fm) than to Ap (Fp)
stars, since they are not magnetic.
- The only confirmed Ba dwarf measured is not megnetic (at |east not strongly), which
is interesting for it is the first time that this kind of stars is investigated this
way. However, this result is not surprising, for the physical mechani sm producing the
abundance anomalies here (s-process elenents produced in an evolved conpanion and

accreted by the star) does not involve any magnetic field.
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