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Abstract. We select super high quality spectra of spectral type A, F, G, K, M stars from SDSS C
DR7. We mix our spectra with noise and then measure their radial velocity. The analysis shows
that the accuracy of K, M type stars is much better than A, F stars. With our relationship
between the signal-to-noise and accuracy of radial velocity measurement of different spectral
type, we provide a good reference for stellar study related to radial velocity.

Keywords. methods: statistical, techniques: radial velocities

Figure 1. Left: The color-magnitude diagram of all different type spectra sample. Right: The
accuracy of radial velocity of different spectral type stars at different S/N.

Large scale survey, such as SDSS(Stoughton et al. 2002) and LAMOST(Cui et al. 2012)
generate millions of stellar spectra with their radial velocities measured by a template-
matching algorithm utilizing ELODIE stellar spectra library(Moultaka et al. 2004). We
select the best quality spectra from SDSS which are good enough to be considered as
pure signal without much noise. The color-magnitude diagram of our sample is plotted in
the left part of Fig. 1. We generate the noise-mixed spectra with S/N = 30, 20, 10, and
5, respectively, and measure the radial velocities of these synthetic spectra and compare
with the original high quality spectra. The 1-sigma standard error of the radial velocity
scatter is effected by the S/N. We summarize the results in the right part of Fig. 1. The
radial velocity of white dwarf stars shows an unacceptable error even for the high S/N
stellar spectra by our analysis. The radial velocity accuracy of different spectral type
stars are discrepant. The early type stars, which have wide lines, are more sensitive to
the noise and more difficult to gain precise radial velocities for than the late type stars.
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