Baltic Astronomy, vol. 15, 85–90, 2006.

THE SUBDWARF DATABASE: RELEASED

R. H. Østensen Isaac Newton Group, Apartado 321, E-38700 Santa Cruz de La Palma, Spain

Received 2005 August 15

Abstract. The work on the Subdwarf Database, presented at the previous meeting, has been completed, and the tool is now publicly available. The first release contains data from close to 240 different literature sources, but more still awaits entry. The database interface includes advanced search capabilities in coordinate, magnitude and color space. Output tables can be generated in HTML with hyperlinks to automatically generated finding charts, the Aladin viewer and a detailed data sheet that displays all registered data for each target, including physical data such as temperature, gravity and helium abundance, together with a finding chart. Search results can be visualized automatically as interactive position, magnitude or color diagrams.

Key words: stars: hot subdwarfs – catalogs – surveys

1. INTRODUCTION

As presented at the last subdwarf meeting (Østensen 2004) a database has been designed and implemented based on the data in The Catalogue of Spectroscopically Identified Hot Subdwarf Stars (or the Subdwarf Catalogue, for short: Kilkenny et al. 1988) and its updates. This list contains more than 2300 unique hot subdwarf stars.

The database runs under MySQL^1 with interfaces in Perl for uploading and linking together the database entries. The WWW interface uses HTML forms and PHP^2 .

2. WHAT’S NEW

In the past year the whole database has been completely redesigned. The first implementation was merely a searchable version of the original electronic table, but it soon became evident that there was a major problem with this simple solution. For instance, the table allows space for a small number of different classifications and several photometry entries, but there was no way to distinguish between the quality of two measurements of the same object. This applies both to photometric data, classifications and physical data.

1 MySQL ( www.mysql.com) is an open source database. 2 PHP ( www.php.net ) is a script language can produce HTML documents. The PHP code is interpreted when a page is requested, allowing the server to generate HTML in real time.

Fig. 1. The Subdwarf Database Search Form.

Obviously, if a particular object is observed and classified by several different authors, the reliability of the respective classifications will depend on the quality of the observations. If a classification entry was accompanied by a quality indicator, the system would be able to automatically adopt the classification with the highest quality flag, and thus vastly improve the reliability of the entries in the database. Thus, a scheme was implemented where a quality indicator of 1 signifies a photometric classification, a 2 signifies a classification based on a low resolution photographic spectrum, a 3 signifies a low to intermediate resolution spectrum (3–15 Å) – typically a photoelectric scan, a 4 signifies an intermediate resolution spectrum (1–3 Å) – typically a CCD observation in the blue part, and so on.

With this scheme in place it is easy to distinguish between reliably classified objects, and objects with dubious classifications. Also, for the photometric data in the database, it was decided that all entries must be accompanied by an error bar – either a one sigma error estimate provided by the observer, or at the very least a crude estimate based on the technique applied. Furthermore, the system is now able to convert magnitudes from photometric systems like the Strömgren system or SDSS magnitudes to Johnson UVBRIZ with reasonable precision and while maintaining realistic error estimates. It will then load the UBVRIZ magnitudes with the lowest error estimates available into the searchable database, regardless if this is an observed or derived magnitude. The database also contains Strömgren, SDSS and 2MASS JHK magnitudes, but these are never derived by conversion.

Fig. 2. Sample output from a magnitude limited search in the Subdwarf Database.

3. A FLEXIBLE INPUT FORMAT

Instead of the old system where the database merely reflected the entries in an electronic table with a fixed number of columns, the new system allows free format tables. Each data file under the new scheme contains information from one (or a related set of) publications with standardized tags to identify authors, title and a reference code. After a valid reference is given, each line contains data on one object in a format that specifies a list of names identifying the object followed by a colon and a list of data entries. The data entries are given in the form of a comma separated list of tag-value associations. Errors or quality flags are provided either on a separate line for all entries in the file, or as a number in brackets after each data value.

When the database is initialized, each data file is parsed and the data loaded

Fig. 3. Sample data sheet from the Subdwarf Database. Different observers have given many different classifications for this composite system.

into a number of database tables. The list of object names are loaded into one table, and coordinates, classifications, references and physical data are loaded into separate tables. Each entry is associated with its reference code, and there is no longer any limit on the number of entries for the same object.

After all available data files have been loaded into the set of database tables,

Fig. 4. A color-color plot auto-generated from the database with set limits on photometric quality. The plot is interactive in the sense that moving the pointer over a symbol will show the name of the star, and clicking on a symbol will produce the data sheet for that object.

a table containing compiled data is constructed. The script that does this job searches the table of classifications for entries of hot subdwarf stars. This list is then cross-checked so that each entry has a pair of valid coordinates associated with it. For each entry, all classifications and photometric data are loaded from the respective tables, derived magnitudes are computed, and only the best values are loaded into the compiled database. The entry that is created may actually not be that of a subdwarf star. All stars that have at one time been classified as a hot subdwarf star will be registered in the database, but the classification recognized is the one with the highest quality flag (e.g., Figure 3).

4. TO DO

The released database contains all the 146 references from the original Subdwarf Catalogue, with the exception of a few references that I have not been able to access. About 100 additional sources have been added to this collection, but this is still far away from exhausting the available sources. Many more papers still need to be recognized, and their data must be entered into tables. This is a work that can hardly ever be completed, and in order for the situation to improve, I will have to rely on people sending me notifications of old papers that have been missed as well as new papers being released. It would also be a great help if authors could provide electronic tables of their data that I can convert to the database format, thereby avoiding introducing further typing errors to the collection of discrepancies that already exist. If you spot any, please let me know.

The database is currently hosted at http://www.ing.iac.es/~roy/sdbs/ . A more permanent home is being sought.

REFERENCES

Kilkenny D., Heber U., Drilling J. S. 1988, SAAOC, 12, 1, with updated electronic edition (1992) Østensen R. H. 2004, Ap&SS, 291, 263