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Table 1 Self-correlation analysis of M67 member stars and field stars

Sample Sample size a A/ 6o/ Bins Confidence level
Member Stars 451 0.99 £ 0.07 23.13 £3.60 24.30 £6.71 10 99%
Field Stars 1118 0.56 £ 0.17 0.28 £0.10 0.10 £ 0.10 10 99%

Kb el DL Y, MOTH) A SRR 4F, AHSRHREE 23,13 + 3.60 (1), MR REZ N
(24.30 + 6.71)", BA5/KFRKF99%. F1 (b)ZM6E7TRIX A, B 24518 7% R K 0.6/
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Fig.1 (a) Self-correlation analysis and fitting of M67 member stars; (b) Self-correlation analysis and
fitting of field stars.
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Table 2 Self-correlation analysis of M67 member stars based on magnitude

Sample Sample size e A/ 6o/ Bins Confidence level
A 131 1.19 £ 0.10 28.60 £ 6.59 16.91 £ 5.31 10 99%
B 156 0.88 £0.10 747 £ 1.64 9.95 + 3.60 10 99%
C 107 0.68 £0.13 633 £1.76 14.91 + 9.58 10 99%
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Fig.2 Self-correlation analysis and fitting of M67 member stars based on magnitude. (a) subsample A;

(b) subsample B; (c) subsample C.
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Table 3 Cross-correlation analysis of M67 member stars based on magnitude

Sample a A/ 6o/’ Bins Confidence level
A-B 0.98 + 0.05 19.88 £ 2.28 21.14 + 4.20 10 99%
A-C 0.82 & 0.06 15.71 £ 2.13 28.81 + 8.64 10 99%
B-C 0.71 £0.08 6.92 £1.26 15.59 £ 6.41 10 99%
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Fig.3 Cross-correlation analysis and fitting of M67 member stars. (a) subsample A-B; (b) subsample
A-C; (c) subsample B-C.

FH R 3R 3T 1, MOTH & A FE A TR A A B S B 58 SCRH G, 15 BEM6 7 AN [
I BE D R G B AN TR B 1 R G i B AR 4, (At AT T 38 7 3R I H 446 5 1 2 () o 4
JZ, ANRJEREER R R 2 M AR, A EBIE. [FRS, ARSFESE T LAE H, &AM
A Z AT B A AR BB — B E R, THEARAS FREABZ R HIAE XA 50
RS Fa Bk, 431 0N19.88 4 2.28 (1)*H10.98 £ 0.05, TS T FEABRC 8] )
K SCAH SR 5 FE AR S48 B 6 55055, 43791 86.92 £ 1.26 (1) F10.71 4+ 0.08, Ui BBl 2
SEIIAR /N, MOTFFEARTA] (1958 SUFH OG5 FE WSS, AH SSTR AW A /N, X o — A
LB T S AR TG R B A R A, MeTHAATE T AR R E A,

30-6



62 % SROCERSE: B EUR FIMGET A R B W S 3 3

6 BESITE

ASSCR HFIWEBDAZ i 2 b VA4S ) & 4F i U2 BIM6 7RI B8}, XEM67 5% 2 3
AT 7 OSSR BT A, WHE T BLE R R AR 0. FERIT ST, XEM67 R B bt 20 R
7 Sanders!" R T4 R, FFHUN T R GIERp > 0.6(F A H R I IEFERAE. FI, AL
A F i Burstein® A 45 H IBATC A £ (138 K3890 A BT IEEE Y, #M6T7HY
12 93 11 3/ AN [F] SR A5 (J5i 2 ) 0 B ) P FE AR, R 48 A T AR B A S bR B 22 S R
FEAR IR (22 SO MR HEAT 1 23 B, PRI T MOT I ) 25 18] 5 12 73 J2= RN 5 3 7 24
.

FATHIRT FU L R, MOT 4= A bl 51 52 AP A R 9K R S BE AR G 1t P o A T SR 3
A, Rk bR A 1] A B A SR R AT AT AR B BRAh, $50 FEIX R 7 34 AR A
RPN st A O PR Rt BEAR A b PR R T R R , (EASR] e P 7 AR X 4 1 B A 9 bR B
ZIMAFAE W M 2 57, S T REAS LU B AR A B 5 1 1 R S 56 P AT BEK A B AT R
TRE X ULIAMGTH R0 B Y R SR R (52 ) LA S iR (Y B AT B SRR, i B AR
34 EC B VB R RE S 2R, I8 T RMGET ) it 7 AR A i BE AT X
bEACBL, MOTHIE LS H)r > 1, RUMEHE AR R Q22 T 787 3 12k,
MGTHE P 1A < R AL ST 0 H 2RI A0 2 R B B J2 LR B R 15 2R

ATCHE— 20 BB FOE R, M6T A [R5 B0 BBl 7 A 1A ) 74 e 58 SCAH 5 R 2t
A AR AT 3t P A T AORAR , 2 AN R 6 B2 X 1A] AR 15 22 2 TR AT B Hh 00 ) 22 ) I
B0z, REMREMLAZN, MEBE. A, & TR A I 1058 SO
R, HREAEE RS, 28 SO SRS A AREAL IR HRES, FHRM 53— I THUESE |
2 A L R AN A AE.

2 F Xk

[1] Peebles P J E. The Large-Scale Structure of the Universe. Princeton: Princeton University Press,
1980: 138-255

] Matarrese S, Coles P, Lucchin F, et al. MNRAS, 1997, 286: 115

] Wagoner R V. AplJ, 1967, 149: 465

] Bogart R S, Wagoner R V. ApJ, 1973, 181: 609

] Webster A. MNRAS, 1976, 175: 61

] Peacock J A. MNRAS, 1983, 202: 615

] de Vaucouleurs G. PASP, 1971, 83: 113

8] Osmer P S. ApJ, 1981, 247: 762

] Gosset E, Louis B. Ap&SS, 1986, 120: 263

] Einasto J, Klypin A A, Saar E, et al. MNRAS, 1984, 206: 529

] Gosset E. A&A, 1987, 188: 258

] Mo H J, Jing Y P, Béerner G. ApJ, 1992, 392: 452

] Mo H J, Fang L Z. ApJ, 1993, 410: 493

] Zhao J L, He Y P. A&A, 1990, 237: 54

] Netopil M, Paunzen E, Stiitz C. Astrophysics and Space Science Proceedings. Berlin, Heidelberg:

Springer-Verlag, 2012: 53

[16] Sarajedini A, Dotter A, Kirkpatrick A. ApJ, 2009, 698: 1872

[17] Balaguer-Nunez L, Galadi-Enriquez D, Jordi C. A&A, 2007, 470: 585

30-7



62 & X X %= K 3

[18] Janes K A, Phelps R L. AJ, 1994, 108: 1773

[19] Sanders W L. A&AS, 1977, 27: 89

[20] Girard T M, Grundy W M, Lépez C E, et al. AJ, 1989, 98: 227
[21] BH, HILE, MR, 5. ROCFR, 1982, 23: 135

[22] Zhao J L, Tian K P, Xu Z H, et al. ChA&A, 1982, 6: 344

]
]
]
]
]
[23] Cantat-Gaudin T, Vallenari A, Sordo R, et al. A&A, 2018, 615: A49
] Cantat-Gaudin T, Jordi C, Vallenari A, et al. A&A, 2018, 618: A93
] Zhong J, Chen L, Wu D, et al. A&A, 2020, 640: A127
] Gao X H. AplJ, 2018, 869: 9

] Schneider P. Introduction to Gravitational Lensing and Cosmology//Schneider P, Kochanek C S,
Wambsganss J. Gravitational Lensing: Strong, Weak and Micro. Berlin, Heidelberg: Springer, 2006:
1-89
[28] Mo H J, van den Bosch F, White S. Galaxy Formation and Evolution. Cambridge: Cambridge
University Press, 2010: 284-287
Shimazaki H, Shinomoto S. Neural Computation, 2007, 19: 1503
Pan J, Coles P. MNRAS, 2002, 330: 719
Colombi S, Bouchet F R, Schaeffer R. A&A, 1994, 281: 301
Binney J, Merrifield M. Galactic Astronomy. Princeton: Princeton University Press, 1998: 327-391
McNamara B J, Sekiguchi K. ApJ, 1986, 310: 613
Burstein D, Hester J J, Windhorst R A, et al. BAAS, 1994, 26: 1372
Bica E, Bonatto C. A&A, 2005, 443: 465
Chandrasekhar S. Principles of Stellar Dynamics. Mineola: Dover Publications, 2005: 48-77
Binney J, Tremaine S. Galactic Dynamics. 2nd ed. Princeton: Princeton University Press, 2008:
33-36
[38] van den Bergh S. AJ, 2014, 561: 100

)
P A L =

Two-point Correlation Function of Member Stars in
the Open Star Cluster M67
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AsstracT In this paper, we study the two-point correlation function of the old
open cluster M67. We discuss the spatial distribution and mass segregation of M67
member stars. The result suggests that spatial distribution of all member stars can
be well described by power law. This implies that M67 is characterized by significant
spatial clustering and self-similarity. The result of two-point self-correlation function
analysis shows that brighter member stars tend to have greater correlation strength and
larger correlation index. This indicates that the spatial mass segregation in M67 exists
and brighter stars have larger spatial concentration. Further cross-correlation analysis
reveals that there is no absolute mass segregation for M67 member stars and all of stars
mingle with each other in spatial distribution.

Key words open clusters and associations: individual: M67, Galaxy: structure, meth-
ods: statistical, proper motions, parallaxes
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