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Fig. 1 Spectra of stars with different spectral types in the NGSL. The gray line and the blue line represent the original spectra

and the degraded spectra, respectively, and the red line is the continuum of the degraded spectra (the flux unit is arbitrary).

The ID of the spectra and stellar parameters: effective temperature T, metal abundance [Fe/H] and dimensionless logarithmic

value of surface gravity acceleration lg[g/ (cm -s72)] are also marked in the figure.
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Fig. 2 The comparison of spectra of stars with different spectral types before and after removing extinction in NGSL. The gray
line and the blue line represent the original spectrum and the degraded spectra, respectively, and the red line is the spectrum

after removing the extinction (the flux unit is arbitrary). The ID of the spectrum and the extinction value A, of the V band

are also marked in the figure.
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Fig. 3 The distribution of training samples and total samples in different parameter spaces. (a) represents the distribution of

the selected training sample and the total sample in the parameter space of stellar redness F (B — V) and intrinsic color

(9 —)o- The blue dots are all 37800 samples, and the red dots represent 4000 samples randomly selected. (b)-(d) represent the

distribution of training sample in different stellar atmospheric parameter spaces.
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Fig. 4 Normalized flux acquisition method. The upper panels show the sample spectrum (blue line) and its continuum

spectrum (red line). The lower panels show the normalized flux obtained by subtracting the continuum spectrum from the

sample spectrum.
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Fig. 6 The distribution histogram of the difference between the predicted reddening value and the real reddening value
AE (g — i) of the four random forest models. The blue histogram indicates the distribution histogram and the red line indicates
the Gaussian curve. The mean (y), standard deviation (¢) and the name of the band are labeled in each panel. The transverse

axis of each panel represents the difference between the true and predicted reddening values, and the longitudinal axis
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Estimating Stellar Reddening Values from CSST Low Resolution
Spectra

XIAO Yao! CHEN Bing-qiu? LI Jing!
(1 School of Physics and Astronomy, China West Normal University, Nanchong 637001)
(2 South-Western Institute for Astronomy Research, Yunnan University, Kunming 650500)

AsstracT In astrophysical research, accurately accounting for the effects of interstellar extinction and
reddening is crucial for optical and near-infrared observations. Information on the interstellar reddening
of stars is essential for uncovering their intrinsic properties. The optical survey project of the Chinese
Space Station Telescope (CSST) will provide us with a vast amount of very low resolution spectral data
for stars, and measuring the reddening information of stars based on this data is of great significance for
further determining stellar parameters and understanding the nature of the Milky Way. This study
proposes a machine learning method based on random forest regression, which uses the normalized flux
of spectra as input parameters to train the intrinsic colors of stars, aiming to accurately estimate the
reddening values of stars in very low resolution CSST spectra. This study simulated CSST spectra using
the Next Generation Spectral Library (NGSL), predicted the accuracy of the proposed method, and also
discussed the impact of different bands and effective temperatures on the accuracy of the results. The
comparison between the reddening values E (g —i) obtained from the seamless spectra of different
CSST bands and the true values shows that at a spectral signal-to-noise ratio of 100, the average
deviation for the GU band is 0.0005 mag with a standard deviation of 0.0272 mag; for the GV band, the
average deviation is 0.0008 mag with a standard deviation of 0.0286 mag; for the GI band, the average
deviation is 0.0008 mag with a standard deviation of 0.0271 mag; and for the full band, the average
deviation is 0.0003 mag with a standard deviation of 0.0252 mag. This method, as part of the scientific
pre-research for CSST, can be directly applied to CSST data in the future, providing basic support for
scientific research on CSST.

Key words stars: fundamental parameters, methods: data analytical, techniques: spectroscopic
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