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Table 1 Properties of the globular clusters

[36—38]

Globular Cluster  Constellation Age/yr Mass/Me  Distance From Earth/pc
NGC 104 Tucana 13.06 x 10°  8.95 x 10° 4520
NGC 5139 Centaurus  11.52 x 10°  3.64 x 10° 5430
NGC 6121 Scorpio 12.20 x 10°  8.71 x 10* 1850
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Table 2 Parameters of star

Star .
Annotation
Parameter
parallax Absolute stellar parallax of the source
pm Total proper motion

pmra Proper motion in right ascension direction

pmdec Proper motion in declination direction
gm G-band mean magnitude
bp Integrated BP mean magnitude
rp Integrated RP mean magnitude
bp_rp BP - RP colour (bp - rp)
bp_gm BP - G colour (bp - gm)
gm_rp G - RP colour (gm - rp)
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Fig.1 The spatial distribution of the member stars of the globular clusters
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Table 3 Results of global autocorrelation analysis
Globular Star

Cluster Parameter ! F z
parallax 0.200 0 7.643
pm 0.193 0 7.837
pmra 0.191 0 7.310
pmdec 0.231 0 8.626
NGC 104 gm 0.161 0 19.344
bp 0.206 0 24.686
rp 0.212 0 25.394
bp_rp 0.087 0 3.514
bp_gm 0.297 0 26.984
gm_rp 0.371 0 32.869
parallax 0.128 0 6.334
pm 0.155 0 5.473
pmra 0.124 0 4.117
pmdec 0.145 0 7.733
NGC 5139 gm 0.148 0 16.718
bp 0.212 0 23.652
p 0.219 0 24.583
bp_rp 0.086 0.005 2.595
bp_gm 0.374 0 26.985
gm_rp 0.339 0 30.352
parallax ~ 0.291 0 6.789
pm 0.157 0.001  3.242
pmra 0.142 0.002 2.814
pmdec 0.130 0 3.413
NGC 6121 gm 0.135 0 3.933
bp 0.156 0.001  3.024
rp 0.154 0.002 2.895

bprp  0.182 0.005  3.843
bpgm 0252 0  25.054

gm_rp 0.291 0 14.261
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Spatial Correlation Analysis of Globular Cluster Member Stars
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Agstract In this study, globular clusters NGC (New General Catalogue) 104, NGC 5139 and NGC
6121 were used as experimental areas, and 10 parameters such as parallax were selected. Then, we propose
a geography-based research paradigm to quantitatively describe the spatial distribution characteristics of
globular cluster members stars by introducing the spatial analysis theory and corresponding analysis
framework in geography. Based on this, we obtain the spatial distribution characteristics of parameters
of globular cluster member stars by calculating the global Moran’s I index, and obtain the local spatial
distribution characteristics of parameters according to Moran scatter diagram and LISA (Local Indicators
of Spatial Association) agglomeration map. The research results show that the parameters of the member
stars of the globular clusters NGC 104, NGC 5139 and NGC 6121 generally exhibit positive spatial
correlation characteristics, show the characteristics of spatial aggregation, but there are differences between
different parameters. The local spatial distribution also shows aggregation characteristics, and different
member stars show different spatial distribution characteristics and trends. In general, this study starts
from a new perspective of geo-spatial correlation analysis, systematically and quantitatively describes the
spatial distribution characteristics of globular cluster member stars, deepens the understanding of the
internal spatial structure and mechanism of globular clusters, and provides new ideas for the study of
globular clusters.

Key words globular clusters: individual: NGC 104, NGC 5139, NGC 6121; methods: spatial autocorre-
lation
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