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Abstract:

We give a summary of more than 25 years of research within the three filter, intermediate-band, Aa photometric systems. Itinvestigates the flux depression at 5200A, found
for magnetic chemically peculiar (CP) objects. Starting with photoelectric measurements it has steadily developed introducing new and more efficient filters as well as the
modern CCD technique. Up to now, more than twenty papers were devoted to search for new CP stars in our Milky Way up to distances of 5000 pc and even in the Large
Magellanic Cloud. In the latter, the first extragalactic CP stars were detected. In addition, we have presented theoretical isochrones and synthetic colors from the newest
available stellar atmospheres. The theoretical predictions agree very well with observations allowing not only to determine the reddening and age of open clusters from our
photometry but also to investigate the flux depression at 5200A in more detail. As an outlook, we present a new approach to search for chemically peculiar horizontal branch
stars in globular clusters and to detect stellar variability of various objects observed during our photometric observations.

Evolutionary status of CP stars of the upper main sequence

The tool of Aa-photometry

For many decades the evolutionary status of the CP stars has been
controversial. Oetken (1984, AN, 306, 187) concluded that the CP2
(magnetic CP stars) phenomenon appears at the late stages of the

Photometry offers an easy possibility for investigation of larger samples of CP stars,

espemal_ly through the discovery of characteristic broad band absorption fgatures, the main sequence evolution. Hubrig et al. (2000, A&A, 539, 352) found
most suitable of them located around 5200A. Nearly three decades ago, Maitzen (1976) that the distribution of CP2 stars of masses below three solar
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objects and calibrated ages as well as masses with the help of | | NGC 2516I
standard evolutionary models taking the overall metallicities of the
individual clusters into account.

). Bootis stars exhibit significant negative ones (Maitzen & Pavlovski 1989a,b). The
index (g1-y) shows an excellent correlation with (b - y) and can be used as an index for
the effective temperature. Any versus (g1-y) diagram (= color-magnitude diagram) for a
cluster can then easily sorts out non-members. Assuming that all stars exhibit the same All investigated objects are members of their open cluster with ages
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Theoretical Aspects
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clusters. The variables cover the entire confidence intervals (3c). Three peculiar objects were found, two with significant

positive Aa-values, one with a negative one (Paunzen etal. 2003) through comparisons with photometric, spectrophotometric and high resolution spectroscopic data. The final models
obtained from this procedure were used to compute synthetic Aa indices which were compared with observations. We are
able to reproduce the observed Aa values for CP1 (almost zero), cool CP2 (positive) and A Bootis stars (negative) within a

Hertzsprung-Russell diagram.

Extragalactic CP stars L MITEES:
Additionally, Claret et al. (2003) have investigated the capability of theoretical isochrones for the photometric Aa system to
The first extragalactic classical chemically peculiar stars more than 100 years after the discovery of this group were derive astrophysical parameters such as age, reddening and distance modules for open clusters. As a test, the published
detected (Maitzen et al. 2001). Using the tool of CCD Aa-photometry, eight definite positive detections in the globular- data of 23 open clusters were used to fit these isochrones with parameters from the literature. The fits show an excellent
like stellar cluster NGC 1866 and its surrounding in the Large Magellanic Cloud were made. More than 1950 objects agreement between the observations and the theoretical grid. The observational data have been also fitted without
down to 20.5 mag were observed. Furthermore we found three objects with significantly negative Aa-values indicating knowledge of age, reddening and distance modulus, yielding an accuracy of 5 to 15% depending on the well known error
either an Ae/shell or A Bootis nature. The sources of such a method.

overall percentage of chemically peculiar
stars for NGC 1866 (1.5%) seems lower than
for the majority of open clusters in our Milky
Photoelectric filter photometry of the flux depression at 5200A in Ap-stars Way whereas the incidence within the LMC
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technique is capable to cover simultaneously all members of a
globular cluster. A preliminary result of our photometric survey by
M 30 (794 stars, 46 frames) means of M30, where a few peculiar stars were found with the aid of

Aa photometry, is shownin Figure 5.

Another capability of the Aa tool is to detect Novae. Only a small
sample was investigated up to now, but the symbiotic nova PU
Vulpeculae as well as the dwarf nova Z Cam show significant negative
_ T T ] Aa-values up to 0.1 mag. Further observations on that topic are
a, = 0.530 + 0.147(g, - y) | O o N planned at the Figl-Observatory (Austria).
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The a-Index versus (g1-y) for NGC 1866 (lower panel) and
ist surrounding (upper panel). Filled circles indicate

apparent peculiar stars. The vertical lines denote the Figure 5:

spectral type range (B8 to F2) where chemical peculiar stars The a-Index versus (g1-y) and the color-magnitude diagram for
are expected. the globular culster M30. Some peculiar stars were found.

M30: picture by “REU program/NOAO/AURA/NSF”
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