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Abstract: To meet the requirements of measuring the sensitivity of star trackers, establishing guide star
catalogs, and capturing space targets, accurate instrument magnitudes are required as data support. In this
study, the method of instrument magnitude calculation and photometric system are investigated. First,
combined with the principle of instrument magnitude calculation, synthetic photometric method and color
index fitting method are introduced. Then, the instrument magnitude calculation method of Gaia catalog
based on synthetic photometry using GaiaDR2 catalog, that is, synthetic photometric calculation and color
index model based on the (&, Gy, Gy star system, is introduced as the data source. Subsequently, color in-
dex model accuracy of other instrument magnitude calculation methods is calculated. Finally, aperture
photometry is performed on the in-flight image of the star tracker, and the actual instrument magnitude re-
sults are compared and verified with the calculated results. The calculation results of the GaiaDR2 catalog
and Hipparcos catalog are compared with the actual magnitude. The results show that the standard devia-
tions of the color index fittings using the calculated value and true value of GaiaDR2 are 0.003 5 and

0.037 6, respectively. The standard deviation of the calculated instrument magnitude difference (M,—
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M,) is 0.106 0, and the spectral coverage is relatively larger. Thus, it achieves high precision and can

meet the needs of practical applications.
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Calculating the spectrophotometric flux of Johnson1380
by the synthetic RGB method

!

Calculating the instrument magnitude of Johnson1380

}

Correcting Gaia catalog G GBP GRP magnitude

!

Matching Johnson1380 catalog with Gaia catalog

!

Filter Johnson sample data according to magnitude and
location information

!

Establishing models of instrument magnitude, G
magnitude and color index

!

Using color index model to calculate Instrument
magnitude of other stars in Gaia catalog

K2 JETEBOCER Gala s 2 45 2
Fig.2 Magnitude calculation process of Gaia instrument

based on synthetic photometry
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calculation methods
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