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Table 1 The fitted parameters of a Centauri and their confidence levels

parameter approximate algorithm  confidence exact algorithm confidence

w/" 0.74757 £ 0.00077 58% 0.74780 £ 0.00077 64%

vro/(km - s71)  —22.39294 + 0.00016 <1% —22.39943 + 0.00016 61%

a/"’ 17.609 &+ 0.014 48% 17.625 + 0.018* 66%

e 0.52111 4+ 0.00032 34% 0.52148 £ 0.00032 73%

i/° 79.316 £ 0.021 60% 79.330 £ 0.021* 1%

Q/° 205.090 £ 0.033 49% 205.118 £+ 0.033* 73%

w/® 232.096 £+ 0.061 41% 232.159 £+ 0.061* 66%

T/yr 1955.625 £+ 0.015 50% 1955.632 £+ 0.015 65%

P/yr 79.940 £ 0.011 35% 79.956 £ 0.011 56%

q 1.1806 =+ 0.0016 <1% 1.1881 + 0.0016 1%
a/au 23.556 £ 0.031 23.569 £ 0.034
ma/Mg 1.1074 £ 0.0044 1.1119 £ 0.0049
mp/Meg 0.9379 £ 0.0039 0.9359 £ 0.0043

# These quantities are transformed from the parameters in the new algorithm to compare

with those in the approximate algorithm.
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Fig.3 The relative deviations of parameters. The open boxes and the filled boxes, respectively, show the
statistical results of fitting simulated data based on the exact and approximate algorithms for computing

the observables
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A New Algorithm in Computations of Binary Stars’
Observed Quantities and Its Application
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AsstracTt The determination of the orbital parameters of binaries is an important
constituent of fundamental astronomy. It is the only reliable way to determine the
stellar mass, which is crucial for stellar system dynamics and evolution studies. Or-
bital parameters can also compute motions of component stars, which could improve
the population of reference stars in Bright Star Catalogue Reference Frame. However,
the previous studies on the determination of binaries’ orbital parameters adopted ap-
proximations in the computation of observables. According to the statistical results of
hundreds of binaries with bright component stars, it could be found that the approx-
imations in the change of the plane of sky and the prospective effect of the reference
plane, make the computed observational deviation larger than the present observation-
al precision (1 mas). In this paper, a new algorithm based on the two-body model
for computing observables with complete geometry is presented. This new algorithm
has been proved efficient through fitting simulation and observational data. And the
fitting results show that the fitted parameters solved by the new model usually have
higher confidence than that solved by the approximate algorithm. Therefore, the new
algorithm has improvements in the determination of the orbital parameters of binaries,
especially for the wide binaries near the solar system.

Key words binaries: visual, ephemerides, celestial mechanics
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