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Table 1 The number of photometric data

1D* ra dec Ng N, N N, Ny
689686230645254912 133.240267 23.798379 389 344 59 - 426
1543912168771411584 187.402946 47.821392 959 31 - - 424
812833491461519488 140.340775 40.854836 590 608 70 836 589
1507677973533087744 213.498117 47.444918 584 1007 273 1218 474
255409438666669824 74.783176 48.357797 380 551 - 746 289
814436815636834944 141.127396 42.304775 499 638 71 880 479
468529087451089024 61.662079 55.499849 526 530 - - 532
2875539776437822592 0.015215 35.362794 407 109 71 107 454
856816808430505856 164.531029 56.11907 779 - - - 362
2580618253555098624 14.392511 7.781491 366 - 95 - 365
657203427346091648 124.14983 18.349513 282 368 54 1140 234
1925406252226143104 355.628409 43.01413 690 639 134 834 589
2552333797966961664 15.63732 5.395007 273 - - - 237
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Table1 Continued

D" ra dec Ne N, N; N, Ny
3412476521697249664 74.535467 22.349915 470 432 - 603 349
3865505205312251264 161.233462 6.773089 208 545 40 375 274
3379937093550342528 101.207871 24.302704 203 49 - 44 285
408817359720855168 24.842289 53.871902 324 625 54 984 169
409622477114027008 23.876806 55.715118 526 1101 - 1650 235
817516448922753792 140.794149 42.925854 499 601 72 828 176
1510362877849504384 206.999499 49.088644 599 874 218 833 314
3872182230189643904 162.048528 11.812245 200 46 - 68 209
1488671437577394816 222.477905 40.230383 459 2082 489 2193 760

* The ID refers to Gaia Source ID
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Fig. 1 Light curve of different bands from the same source
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Fig. 2 The shift of period (left) and phase zero (right) calculated by FLSP in different bands compared to the ZTF g band.

The dots of different shapes represent the numerical differences between the g band and other different bands.
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Fig. 4 The partial results of the radial velocity curve calculated by CCF are shown (the points in black box are outliers)
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Fig. 6 The conversion relationship between radial velocity amplitude and light curve amplitude
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Fig. 9 The fitted radial velocity curve is obtained by using the established radial velocity curve template
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Fig. 10 The fitting radial velocity curve is obtained by using the radial velocity curve template established by B21
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Table 4 Comparison of errors of different templates
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Fig. 12 Centroid apparent velocity calculated based on Mg Ib triplet and He line (left) and compared with sample centroid

apparent velocity provided in the literature (right)
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Radial Velocity Curve Template for RRab Lyrae Star
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ABstracT As an important cosmic distance indicator, the RRab Lyrae star (RRab) plays a significant
role in studying the dynamical properties of the Milky Way. However, due to the pulsation
characteristics of RRab, their radial velocities include not only heliocentric velocities but also pulsation
velocities, which poses a challenge for precise measurements. This study utilizes the Mg Ib line and Ha
line from the medium-resolution spectra in Large Sky Area Multi-Object Fiber Spectroscopic Telescope
(LAMOST) to establish radial velocity curve templates for RRab, aiming to enhance the precision of
heliocentric radial velocity measurements. Comparative analysis with existing templates indicates that
the radial velocity curve templates in this study exhibit high consistency in radial velocity estimation,
and the standard deviations of the heliocentric radial velocities calculated based on the radial velocity
curve templates established in this paper are less than 5 km -s™*. The radial velocity curve templates
established in this study are applicable for calculating the heliocentric radial velocities of RRab from the
LAMOST spectra.

Key words stars: variables: RR Lyrae, methods: data analysis, techniques: radial velocities,
techniques: spectroscopic, techniques: photometric
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