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Abstract. During the commission observing phase of LAMOST (Guoshoujing Telescope), millions of spectra have been gained and reduced.
As a part of LAMOST spectral analysis software, 1D-pipeline is available
for the determination of spectral classification, redshift (radial velocity)
and fundamental stellar atmospheric parameters. Over 1000 stellar spectra were adopted to calibrate the accuracy of spectral classification and
radial velocity (RV) measurement. Influences from low SNR and bad fluxcalibration lead to undesirable accuracy. According to several criteria, we
can discriminate most of wrong results. Comparing with the already known
objects from SDSS, we can determine the zero-point of our RV and calibrate the accuracy of measurement.
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1.

Introduction

Three examples of LAMOST (Cui 2009) spectra including early and late type star are
shown in Fig. 1. By fitting the spectra with templates of all types, we measure the
radial velocities of these stars and simultaneously classify them into different spectral
types. As we can see, the top panel of the figure below presents a K-type star, the
middle panel shows a late M-type star, and the bottom panel exhibits an G-type star.
These three spectra have such high qualities that we can obtain their parameters with
an acceptable precision such as RV, effective temperature (Teff), surface gravity (log
g), and metallicity ([Fe/H]). The SDSS (Adelman-McCarthy et al. 2008) database
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Figure 1. Top panel shows a K star, the middle is an M star, and the bottom is an G star. They
all have relatively good quality. The red line is the template used to fitting the spectrum.

defines the keywords  and  in the FITS headers to mark whether the
result of redshift is good or not. These keywords indicate that the confidence of spectral redshift estimate. Similarly, we apply  and  to the redshift results
from LAMOST 1D-pipeline and this approach has greatly improved the correctness
of the final results of spectral classification and redshift by cutting the bad  and
 spectra off.

2. Samples
Data were observed on 2010/12/31, 2011/1/3, and 2011/1/4, only 5000 spectra were
reduced since some spectrographs failed. All data were checked by eyes (Dr. Xiaoyan
Chen and Jiannan Zhang) and 1250 were recognized. The low SNR dataset was used
to test the pipeline. Also, for more reliable results, we employed more than 200
LAMOST-SDSS spectra of plan TL13a which were observed on April 18th, 2010
to do the same calculation and test  and . These spectra have correct
spectral class information and relatively accuracy radial velocities (Lee et al. 2008,
from SSPP) which can provide good external sample to test our  and 
setting.

Radial velocity determination of LAMOST
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Figure 2. Star spectra from plate-TL13a on 20110428. A Gaussian fit to the residuals of radial
velocities reveals that the estimate is slightly underestimated (by on the order of 2km/s, with a
scatter of 12.5 km/s) for stars with -300 < RV < 300 km/s.

Figure 3. The X-axis is the SNR in r band and the Y-axis is the . The relationship
between  and SNR shows that lower SNRs have lower  and worse correction of
spectral classification. The blue points are wrong spectral type and red are right. We can
discriminate wrong points by cutting a specific .

3.

Results

We compare the radial velocities obtained by LAMOST 1D-pipeline by using more
than 200 “LAMOST-SDSS” stars from plan TL13a of 20110428, which has higher
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SNR spectra and good flux calibration. The sigma of radial velocity could be 12.5km/s
when we limite the SNR in g band to 10. A slightly offset of 2km/s is computed
from a Gaussian fit to the residuals which is shown in Fig. 2. Fig. 3 shows that we
can discriminate most wrong classifications by cutting a reasonable . The blue
points get wrong spectral type from 1D pipeline and reds get right ones. Meanwhile,
the lower the SNR, the lower the  which is a proof of that  can reflect
qualities of spectra.
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