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Comparison of ground-based photometric measurement ways
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Abstract; In order to realize photometric measurement, two types of measurement way are established. First,
the system composition and the contrast measurement principle are introduced, and then wide spectrum meas-
urement way and filter measurement way based on the analysis of engineering are proposed. If G-type stars and
space target in the same field of view, the wide spectrum measurement way can be chosen; if G-type reference
stars is less, filter measurement way can be chosen; measuring error analysis for these two ways is given. Fi-
nally experimental results indicate that the wide spectrum measurement way has high signal noise ratio( SNR) ;
the limiting magnitude is 16 m_, and the measurement precision can reach 0. 15 magnitude under better weath-
er condition; under the same SNR condition, due to the less energy detected by filter measurement way, limit
magnitude is 14 m_; under the condition of small weather changes, measurement precision can reach 0. 02
magnitude. Two types of measurement errors are almost the same, but the number of stars calibrated by the
wide spectrum measurement way increases by 2.4 times, which is advantageous for the data processing and
calculation.
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Fig. 1 Block diagram of photometric system
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Tab.1 Parameter list of optical system
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Fig.2  Structure of rotate system
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Fig.4 Spectrum transmittance of optical filter
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Fig.5 Spectrum transmittance of photometric system
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Tab.2 Information of visual magnitude

HHL ARBRE%(m,) B EE%(m,) 2% ABRRE%(m) B EE%(m,)
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Fig.6 Twenty group accuracy test of visual magnitude
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Tab.3 Information of V band magnitude

HEL ARRS(m) B RE%(m,) AL A R (m) B A (m,)
1 5.452 6.436 11 6.964 8.684
2 6.287 7.156 12 7.651 9.643
3 7.168 8.362 13 8.493 10. 682
4 8.265 9.653 14 9.675 13.952
5 9.715 10. 652 15 10. 685 12.885
6 10. 584 11.255 16 11.895 13.984
7 11.740 12.331 17 6.981 12.258
8 12.912 13.587 18 8.151 11.741
9 5.154 7.692 19 5.562 12.412
10 5.522 8.716 20 6.126 11.416
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Fig.7 Twenty group accuracy test of V band magnitude Fig.8 Twenty group accuracy test of B band magnitude
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Tab.4 Information of B band magnitude

ik ABRE%(m) B EE%(m,) ik AR (m,) B EE%(m,)
1 5.561 6.647 11 6.985 8.445
2 6.768 7.383 12 7.741 9.027
3 7.454 8.952 13 8.524 10.813
4 8.223 9.453 14 9.145 13.742
5 9.065 10. 461 15 10.134 12. 463
6 10.412 11.592 16 11.832 13.515
7 11.798 12.524 17 6.053 12.322
8 12. 446 13.545 18 8.056 11.645
9 5.035 7.512 19 5.653 12.822
10 5.025 8.154 20 6.731 11.943
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