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Abstract

LIADA's Double Star Section has ag main goal to perform measures of relative astrometry of neglected apd
unconfirmed pairs, as well as to determine the astrophysical parameters for their members and class|fy
them, according to their nature, gs phyisical, common origin, common proper motion or optical paifs.
BVIJHK photometry, relative astrompetry and kinematical data against other astrophysical parameters, afe
obtained from literature to charactgrize the stars and the systems. Spectral types and luminosity classgs
are determined by using several tables, two colours and reduced proper motion diagrams. According Jto
their nature double stars are clasglfled b Ing._several professional criferia  New binares have beén
discovered. Since 2001 LIADA haspstaeted-abeti-500-vistal-dotiie-ste e S ahs oiet ea &

binary and has discovered several white dwarfs, subdwarfs and nearby stars.

Introduction

LIADA's Double Star Section started studing wide visual double stars in 2001. Our group Is composed jof
amateurs and has as main goal fo perform measures of relative astrometry of these neglected afpd
unconfirmed pairs, as well as to defermine the astrophysical parameters for their members and, accordipg
to their nature, to classified them as|phyisical, common origin, common proper motion or optical pairs.

CCD cameras, micrometric gyepieces, photographic plates from Digitalized Sky Survey (DSS) apd
other surveys were used to performp our astrometric measures. We use astrometric catalogs such as Two
Micron All Sky Survey (Cutri 2003, hereafter 2MASS) and Astrmg#ic Catalog 2000 to increase the
astrometric data. This measures In addition to BVIJHK optical-io-in ed photometry (from Tycho-2 apd

2MASS mainly) and historical relative astrometry (from allowed us to obtain spectral typdgs,
photometric parallaxes, relative mofions and other astrophysical parameters to classify visual double stgrs
as physical, common origin or optical. We used several professional criteria to make the classification.

Consulting astronomical literature

Astronomical literature was consultgéd In order to obtain photometry, astrometry and kinematic data agairst
others. VizieR, Simbad (Wenger et|al. 2003) and the "services abstract” tools were used from the websjte
of Centre De Données Stellaires |[de Strasbourg (CDS). Photometry In B, V and | bands came frdm
Hipparcos (ESA 1997) and Tycho-P catalogs (Hog E. et al. 2000). Infrared J, H and K photometry carpe
from Z2MASS. Proper motions mainly came from Tycho-2 and UCAC-2 catalogs. Historical astrometric ddta

were Kindly supplied by Mason. Jpectratrtypes—and—ot astrophysteat—data—wn - orr—sevela|
sources. Brian Mason maintaing—the—YashmotomBoute—StarCatatog—(WbS)r——= S ayal
Observatory.

Spectral Types and luminos$ity classes estimates

Spectral types and luminosity classes are determined from BVJHK photometry and stellar proper motign.
Several color-spectral type relationd are used from literature (Bessell & Brett 1988, Kron 1988). In additipn
to this two color diagrams and several reduced proper motion diagrams (Jones 1972, Salim Salir 2042,
Nelson 2003) are used to obtain thg luminosity class. These diagrams relate the observational photometfic
data and proper motions with a pg@rameter that Is characteristicdg stellar population (dwarfs, gianis,
subdwarfs, white dwarfs...). Spectrpl types are corrected by red g by using several maps (Neckgl,
1980; Paresce 1984; Burstein, Heilgs 1984; Schlegel, Finkbeiner, & w 1998).

Studing the nature of the visual doubles

Several criteria were used to determpine If the components are gravitationally bOUnded. These criteria make
use of photometric, astrometric, kinpmatic and spectroscopic data. Relative proper motions are calculatgd
by plotting rectangular coordinates x = p *sin 8 and y = p * cos 0 (prior correction of 8 by precession afpd
proper motion) against time. The sigpe of the weighted linear fit give the value of the relative proper motipn
In arcsec*yr'. The criteria used to determine if the components can describe a Keplerian motion analyzéd
photometric, astrometric, kinematicqdl and spectroscopic data (Dommanget 1956; Sinachopoulos 1992; vén
de Kamp 1961). The Halbwachs' crjterion (1986) which make use of the relation between common proper
motion and angular separation Is al4o used.

Results -

Our results obtained since 2001 arle listed In Table 1. 868 measures for 392 dobule stars were added |to
WDS catalog. Many papers were pyblished in Double Star Observers, Journal of Double Star Observatiohs
and Webb Society's circulars. A|Double Star Section Is edited In AstronomiA, the main spanigsh
astronomical magazine, since two fars ago. Nowaday we are studing 174 uncataloged common proper
motion pairs which 143 are new binaries discovery by us.
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Figure 2. The spectral distribution of the energy of a star is compared with
those one obtained in published tables in literature. An automatic routine
determines the spectral type with best fit to the observed photometry.

Figure 3. Reduced proper-motion diagram is an useful tool that allows to
classify stars as dwarf, subdwarf, white dwarf or giant star. The dots indicate a
sample of stars in the thin disk (blue), thick disk (red), stellar halo (black)

and dark halo (green). (Nelson et al. 2‘

Figure 4. This plot shows the apparent relative velocity of secondary
component in y coordinate relative to the main star of the stellar system. The
lineal fit and its mathematical expression are showed in the plot.
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Figure 6.

Figure 1. The search for information in astronomical
liteyature is needed when an astronomical investigation
is |carried out. ADS and CDS web sites centralizes
imgges from surveys, astronomical literature and
catalogs.
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[Left] Members of LIADA’s Double Star Group have
discovered about 150 wide new visual binary stars. The
image shows one of those new binaries.

[right] Since several months ago LIADA's Double Star Group
is cg@lculating new orbital parameters for binaries. The image
shoyvs a new orbit for A 1205.

[Left] Double Star Section of LIADA edite a circular twice i DOUBLE

a year where the resulis of the group and formation
articles are published.

right] The Journal of Double Star Obsenvations (JDSQO)
publishes articles on any and all aspects of astronomy e i Lo S
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their resulis in JDSO.
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Table I. LIADA’'Ss
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Doubles studied.....

- P I OB L s s 550

- Physical......... 37

- Commom Origin.... 24
Doubles Discovered.. 23

Orbits calculated... 5




