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Table 1 The observed spatial distribution of the satellite galaxies in the MW

No. Satellite galaxies [/(°) b/(°) reo/kpc z/kpc  y/kpc z/kpc My /mag
1 LMC 280.5 329 51 —-0.50 —42.10 —-27.70 —-18.1
2 SMC 302.8 —44.3 64 16.51  —38.50 —44.70 —16.8
3 Canis Major 240.0 -0.8 7 —11.80 —6.06  —0.098 —14.4
4 Sagittarius 56  —14.2 26 16.79 2.46 —6.378 —13.5
5 Fornax 2371 —65.7 147 —41.16 —50.79 —133.98 —134
6 Leol 226.0 49.1 254 —-123.8 —119.6 191.99 -12.0
7 Sculptor 2875 —83.2 86 —5.24 -9.71 —85.40 —-11.1
8 Leo I1 220.2 67.2 233 —77.26 —58.28 214.79 -9.8
9 Sextans 243.5 423 86 —36.68 —56.93 57.88 -9.3
10 Carina 260.1 —22.2 105 —25.01 —95.77 —39.67 -9.1
11 Draco 86.4 34.7 76 —4.38 62.36 43.27 -8.8
12 Ursa Minor 105.0  44.8 76 —22.36  52.09 53.55 —-8.8
13 CVn I 74.3 79.8 218 2.15 37.16 214.56 —8.6
14 Hercules 28.7 36.9 132 84.29 50.69 79.27 —6.6
15 Bootes I 358.1  69.6 66 14.69 —0.76 61.86 —6.3
16 Leo IV 265.4 57.4 154 —14.95 —82.70 129.74 —5.8
17 Bootes III 354 75.4 47 1.36 6.86 45.48 -5.8
18 Ursa Major I 159.4 544 97 —61.17  19.84 78.87 —5.5
19 Leo V 261.9 58.5 178 —21.40 —92.08 151.77 -5.2
20 Psc 11 79.2 —47.1 182 14.91 121.70 —-133.3 -5.0

2.2 N{RERIFIS R ER

N T T I B R RRAPURT IR ) o (1 AR AR A 2 R o A AT Gk, AR B A

AR R 2 T By R R % s R RAEA. TR NAR SO Bk 35 4
W T AL B A, UK T Springel M I Gadge-240H5, 521 %% S 3, = 0.25,
Qp = 0.75, 0g = 0.81, h = 0.7, 7E— DK H65 h=1-MpclP) 37 7 25 1) LT, &
Wi HA 10248, R FHZBILLS G20 5w o3 A, 56 )5 R FOF (friend-of-friend ) 57
FISUBFIND ML, 285 b v th 1 4y o S JE A (R IR i & b, SRk HR R IR 2 4 ) By
() e/ b ECA 30, I FH R H R 40 ot Je FL IR e A i e S w= TR RO 5, RS I
MR TG ) SARA HL RIS DUSGE B SO BB L, BN Y o e Je AL
R EER T IE AR R, PRI R ] A S H KangZ5E 18] JRATTHE S 2 5 42 o0 1 ot & e K
FAERREROER, LM ERRELTEER, AP EEHRMH S TEER
(1) 2% (] 43 A



6 1] B RN SO P I8 4 i e () LA 2R 2 ) 3 A (KU 7 557

2.3  =HMETKHLE

h TR R R )R ) oA, BT Rk 23 0 A AN I B ) DR R R
(10920 (1] 434, R FE AL I A5 0 A R 1 2l L R i et EL 24 D) 437 1)t TR P L. B 7 v
T

oG, AT K

T, = Exka 7 W

b My, (5, k = 1,2, 3) 50 58 55 A TR R RADS THo0 B R I E K S, PN 5
B, or = (150, Tin, T3). KNS FTRERERMWH R HETHENFEN DEAR
AR AT AT IH—4, WK, = /22 + 22, + 2%, D TERE R0 R RINEE
B AT BT Ik, WK, = 1.

I BT BB 5K STy A — AN 3B S FRIK &, & AT 3 IE I SRR AR
XS RFAEAE T 5 AR AR EN 2 38 Ras by ¢, IX3ME S Bl P E BT 43 1) — Sl Ave
BRI, P RR R Rl AR, T AT T IORE I FRREAE 1), U0 il ) N R R ). 3R
AT T4 PR = S 3K P o e P i PR B < R A £ T B2 B 3823 1) 23 A 1) o - R 2
BN, A BB, 12 R AR ) 0 AT BRI -1, () I AT R A e PR i 1 SRR A
XA ) 53 A ).

2.4 FIETREYMRFBEALHARESHIER S E

h T SENAREAE AL, 5 400 o I Ak 1) DR R RE &5 e on i ) s v i TR R R
() 3 A1 B 520, FRAT T P Hessian i [ 5 73 BT 105 49 Jot 22 T Ak ) K PR JBE 5 ) 1) 288 7R R 7 i)
B 20, AT T

G, M RBLERAT B ) o2 2 A, MR B B p(, @0, 23), X S G i
'D%EEG{ﬁECBn, Zi2, xig)ﬂ W\iJrﬁEHessian%Eﬁi,
aQP(xil, Ti2, %‘3)

0x;;0x 1,

Hj, = (2)

oz ; M. (G, k = 1,2, 3)53 50 8 5N IEY) 0T & O A T A8 bR B R AL B R fEr; =
(i1, Tio, T43) RT3 12

Z G VIR H i BVRFAEARL, R0 R I AR P X 5701 290 >k ) 7 15 2 it - A 1) K R P &
FIERY 3 E:

(1) 3/ NMRFAEAB AR Ay SRR, D) P Ak () R R BE S5 RS TR A A B 4544 (cluster )

(2)#5 JLrp —ANFRRAEAE N IEAE, LR W ANRRAEAE N SR, BT A ) R R BE S5 /R T

22K 454 (filament ) ;
(3) A I —ANRFAEAR A AL, TR AR AE AR R TEARL, WP Ak K RUBE G i 2 8L Oy
JOIREi K (sheet);

(4) 47 3R 1A, BT AR (K K R SRS 0 22 1 454 (void)).

ANTL B A AR GG R AN IR G5 K 1 BRI A0 o202 . 22 AR G g 1) 22 TR 1) T B ey IS
T 18] R ZRAL, FHessian R (14 TEAFAE (DA N PR AIE 17 52 (R34 17 B R JLSEAR 5 1] iR
SR (1 1) R T DA el G 1A (07 1) R AR AL, FeHessian i B 1) G745 R RDXT . AR R AR
i R 1) B A 25 i S PR i 1)



558 K X FE R 56 4

3 @FHIHER

3.1 ANHRTROIEERNZEA%

T 5 BREA ISR S B, T AT (AR R 1 T Ao
S3 TR T 134 FI20 M 0 TR S R AE I PHALREAS. [ o T 2% B2 (AT — ik
SR TR R 1) S A AT U — P S5 SR S0, oA IR AR A 43 31 A
HEAT I — RS HEAT I — (bR 7 AT T 9004, 80 BRI B 5 4 £
fi< 2R,

Fz2 WUNHRARNIEERNT BN HEMELER
Table 2 The fitting results of the observed spatial distribution of the satellite

galaxies in the MW

13 samples 20 samples

Normalized 0.41 0.45
Unnormalized 0.17 0.27
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Fig.1 The distribution of £ of the fitting ellipsoid of the satellite galaxies in different large scale
structures with different numbers of samples chosen via different means. The z axis is <, and the y axis
is the fraction of the halos. From top to bottom: (1) 13 samples, unnormalized; (2) 13 samples,
normalized; (3) 20 samples, unnormalized; (4) 20 samples, normalized. From left to right: (1) choosing
the most massive satellites at present; (2) choosing the most massive satellites at the time when they fell
into the host halo; (3) choosing the satellites randomly. The dotted line is for the result of the halos in
the filament, the dashed line is for the result of the halos in sheet, and the solid line is for the result of all

halos.
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Table 3 The number and fraction of halos in simulation whose axial ratio of fitting

ellipsoid smaller than MW in observation

13 samples 20 samples

Normalized  Unnormalized Normalize Unnormalized

Most massive Mpre — 89(8.48%) 4(0.38%) 46(4.39%) 13(1.24%)
Filament Most massive Macc 111(10.57%) 6(0.57%) 53(5.06%) 17(1.62%)
Random 64(6.10%) 2(0.19%)  37(3.53%)  7(0.67%)
Most massive Mpre  35(8.03%) 3(0.69%) 17(3.92%) 4(0.92%)
Sheet Most massive Mace ~ 44(10.09%) 0(0%) 26(5.99%)  4(0.92%)
Random 24(0.55%) 0(0%) 20(4.61%)  1(0.23%)
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Fig.2 The distribution of cosine of the angle between the large scale structure and minor axis of the
fitting ellipsoid of the satellite galaxies in different large scale structures with different numbers of
samples chosen via different means. The x axis is the cosine, and the y axis is the fraction of the halos.
From top to bottom: (1) 13 samples, unnormalized; (2) 13 samples, normalized; (3) 20 samples,
unnormalized; (4) 20 samples, normalized. From left to right: (1) choosing the most massive satellites at
present; (2) choosing the most massive satellites at the time when they fell into the host halo; (3)
choosing the satellites randomly. The solid line is for the result of the halos in the filament, and the

dotted line is for the result of the halos in sheet.
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A Study on the Spatial Distribution of Satellite
Galaxies within Dark Matter Halos in an N-Body
Numerical Simulation

LUO Chu-jia'?
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 University of Chinese Academy of Sciences, Beijing 100049)

AsstracTt We fitted the spatial distribution of satellite galaxies of the dark matter
halos in N-body numerical simulation to a tri-axial ellipsoid, and then used the axial
ratio of the fitting ellipsoid to measure the flatness of that distribution. By comparing
the axial ratio distribution under different conditions, we analyzed how the number
of samples, the way in which the samples are chosen, and whether the samples are
normalized affect the result, then we analyzed the correlation between the minor axis
of the fitting ellipsoid and the orientation of the large scale structure. We found that
whether the sample were normalized will have a great impact on the result, the minor
axes of the fitting ellipsoid of the halos in filament tend to be perpendicular to the
filament, and the minor axes of the fitting ellipsoid of the halos in sheet tend to be
parallel to the normal vector of sheet.
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