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AT A 7% 2O A R SR I 52 10 R & R AT G
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7 TRLIBLEEFARRENBEEHERERENXR
M EF TR BARE LR N 051, 1.08 M 2.07, BATHNERAL 5 @ESHANE T PR 5 MREE W bine BIEE A
FEF A AREARFR 1+ 07_pore 07— por FRTEIRE T I FoF &R EZ G MR EHE 7 Mpc/h W EZ (local
overdensity). 5 N 1 + 67 por PFIIFEREELLN, FHEEHM 67 por MIEMHKXRER 2 = 2 774

g I R N P A R SR IR AR 0%, 52 JA L Pl oy M e 24 S i O F
o MR R RFREA/NAIREG R, AT 5% B R XIS 22 LA T 250 (void) FREEH [ 2
FrE A T2 2.5 . xR T R R A A AR S . AT AL T AN RIPR S I O
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F 1 3CEK [24] AR MS1 BERMSRIELFH A 0, 0.51, 1.08 1 2.07 AMEEERE bin FKESIT

Mass Percentile
Redshift Quantity 0%~40%  40%~70%  70%~90%  90%~99%  99%~100%
Number of haloes 192038 144028 96019 43208 4800
(A::Sba Mass bins (10"2My) | 1.2~21 21~45 45~14 14~ 110 > 110
v bins 0.75~0.81  0.81~0.92 0.92~1.11 1.11~1.63  1.63~4.30
= 051 Number of haloes 188 258 141194 94129 42 358 4706
(Az:&&) Mass bins (10"*Mg) | 1.2~2.0 20~41  4.1~12 12 ~ 74 > 74
v bins 0.95~1.03 1.03~1.15 1.15~1.37 1.37~1.93  1.93~4.66
o8 Number of haloes 172568 129426 86284 38827 4314
mz:aé) Mass bins (10"*My) | 1.2~1.9 1.9~3.7 37~95  95~48 > 48
v bins 1.22~1.32  1.32~1.46 1.46~1.70 1.70~2.27  2.27~4.73
=207, Number of haloes 116 830 87622 58415 26 286 2920
(Az=017) Mass bins (10"*Mg) | 1.2~1.8 1.8~30 3.0~65 65~24 > 24
v bins 1.74~1.86 1.86~2.01 2.01~2.27 2.27~2.85  2.85~5.20

T e ORI 2 R I 4% [ R 1R 7T 20 ORS00 BIAREAS bin th, TTR] IS EIREAD bin iR BTEIVEH

AR T M LA A
deerge
dz

deerge

(6, M, 2) » —

(M,z2) x f(6,M,z) (15)
i¢§§§EML@ﬁFM%¢%mm&ﬁ%%¥w%wz,ﬁum¢mf%%%w%ﬁ
KRS € 3.

Fakhouri F1 Ma"™" 75 4b B 128481 F FM09™", A2 dbfE T4 7 “ R s 15 o
— R R R T B R B My ST A R S R R A S M, LA
LASE L OM = My — SN0 M, 3ot 6y ASREBEA IO IE A0 IR B2 ML, 7T DU T 0,
T R A TR A SR K B BTR, 7T DAt ARt S 2o I RIS 5 M,
f B K

Mmer - Zl}; )
AM
Mdlf = E 5 (16)
. . . My — M
Mtot = Mmer + Mdiff = %

Horft Myner KA TR RIORERIFE A, My KA T IGHREL

WK 8 (a), W2 A AR AN TR EORAR FR AR A2 7 BB S A 2 2= 1
MR FUER, MEREREZX, &% E X AR RLD 7 E2 RIS M E DR IREORAR, RS
DTN S o X AN 2 (4 78 5 S0 2 (1 AR P P (EDS A B8 AT — M g I o, X
FE =ANMBARI I 2 SR B AT LU Y, B (1 — S = BO N X A S5 A B
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r — Upper 99%

0.7F

Mass Fraction

10021 1002 1T 10
1+6

7-FOF

(a) (b)
B8 ERRRETFENRE
RO R A ARG &= R, XM RS bin A2 0L 2, 4 O8EOMRREZREZMED. () LT =47 ERA AL EE S
FRETR (16) FRIE S DN dMyer /dz/Mo, dMaise /dz/Mo, dMyoi/dz/ Moo FATHNERAN 4 ANOFs: 2 = 0,
0.051, 1.08, 2.07. Ab-F 5% B X (MG 5 400 A R BRI 227 1 98 22 (94 8 A0 (R BB, (I3 B2 IX IS 22 M e 2o 3R A
MRS GBI IG5 1 TSR A — NS USSR (b)) JEIR T AR R /N B AR Ao 55 52 2 A 388 K 77 49 B 4 sk i
B AR R AR R E X, R G S (R A i, SReb R RS 521 FoF i g Y.

%2 4I83H0, 051, 1.08, #2.07 HEESEES bin MEEZHT"

Mass Percentile (Masses in units of 102 M)
Redshift 0%~40%  40%~70%  70%~90% 90%~99%  99%~100%
z=0(Az =0, At =0.83Ga) 1.2~21 21 ~45 4.5~ 14 14 ~ 110 > 110
z=0.51(Az=0.51, At =0.38Ga) | 1.2~ 2.0 2.0~4.1 4.1~ 12 12~ 74 > 74
z=1.08(Az=1.08, At =0.34Ga) | 1.2~ 1.9 1.9~ 3.7 3.7~9.5 9.5 ~ 48 > 48
z2=207(Az=2.07, At =0.25Ga) | 1.2~ 1.8 1.8 ~ 3.0 3.0 ~ 6.5 6.5~ 24 > 24

Bl 8 (b) 7R T AR/ (R ARG I 22 7 = 3 K 1 2o LU IR DT kB A B 1 R Ak, 4510
Kl 8 (a) AHIF. PRk UihE =il it A0 T2 20% 2 25% &, @it ¢ > 0.1 A
BT K& 30% % 40% IR .

o TAE P, W2 S K 07 s DL R g 2 () A R IR R 2 0. b T
P55 DX R Lo B Y R T ) Tl I ] o B — R R A R TR R X BA A
7 J 2 (14 s 22 U4 ) A B8 22 RO AR O, AT S BSOS [T B R IS R AR RS R I
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3.1.3 BEEHALEM HA7 2 LERH
Stewart 25 A" f I 52 167 77 R B A 2 B i, KPR SR OEAr 48 T BRIET I8 SUR R
T G A AR X ERE AR (1) TR — RN KRR I0A 75 (BN
) (2) TREETETAIE NN E KRGS PR e 22 S IEAN BRI 00% (R, XFiA
SE U “TEN” S4B E N TE RIS B (A 242, X5 T-RITH JLA th BTk FoF W22 1] )
Htro AR T IR A AR
dN

S5 m/M) = Az, M)F(m/M) (17)
F(m/M) = <Anf> (1—%)(1 . Az, M) = 0.27(d0, /d2)2 MY (18)

AT E LR “H—IREN AN RIFEIE L, B— RN RN 12BN
Jt, 5 FoF WP IF6 08 XA . R 55 HARL TAEM 7 A 7EE 75 HAh TAE A
[ 2 AbTEPR 7 THI: WSS o & (8 FH AL 1 i A FoF &) FvE ANIE L (BATE AL 142
R FoF Z M EG1ENFIFA). HEHRE FM08 M4 RAHE, EE R SEEREA
m/M > 0.7 W&RH KL 15 £, 76 m/M < 0.01 H 2 < 0.3 H&wfika 2 5, /g
Kb 2 SRR 7E € ~ 0.05 ~ 0.5 J5H & A0 REUFI. 5 Genel™ [I45 5L Hs
T, 5 Wetzel 28 N 45 1 B304 G HB AR &, AT LR 9,

A ST EIEXAIATE T P M IEE MM T EE (LI 9 (b)), “fiffd 8" X i 2= (1)
JR B B B AL A AT A B IS R A A, BAAE S FMO8 A A, HE
% E5E 3.1 R LR SCE SR
3.1.4 BEFEFELHALM GG T K

TR A IR TR R E R Z M H T ABNE AR E OIS T
GRS AT RS FE R I G R EN ER, B2 IEA R 50 )20 KA 50 21 Bk
(1P 10 Fizs) s I )5l Tt 0 2 9 4 281K, Hopkins™ 8% B FMOS (3 & i
E— ), DK R Z MR ER (6 E K.
3.2 ETHEHEMRRASEIT

Stewart 25 N EH 2y =1 — 2x = 0.3, h = 0.7, o5 = 0.9 ] ACDM 5= ¥ b
h, A T RZ) 17000 4> 2=0 B BTEHN My = (10M ~ 10'3) b= M, HIHE 2 KIE B4 11X L
G B IRA SR, BB ALY ACDM AR, K/NR 80 h~'Mpe. i1 &I, X4 H
z = 0 B IE %= 1 fe 4 FEok 3 — AR & ome B, W2 70 58 B Pt 602 EJ AR, ] B
H—A R A XA S T

n(>z) = Az=*(0.5 —z)° | (19)

Hf =23, a=0.61, 2 <05 (WLE 11 (a). FEBAEAIXTE 11 (a) 47 708, KRR
JREAE m ~ (0.03 ~ 0.3) M, JuFE NIRRT TR M, lEREE.

2008 4, Giocoli 2 N i T N 145 i B BB K — 0T 5 2 K /IS PO B 2
FHEROREA, THAL T FRIAREEREMN 2 = 0 BRI REA 2R RE (LE 12),
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The Merger in Halo Mass Acrretion

DONG Fu-yu, WANG Yang

(Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chinese
Academy of Sciences, Shanghai 200030, China)

Abstract: The article makes a basic introduction to the halo formation theory. The mass
growth of dark matter halos includes two componenets: halo-halo merger and continuous
accretion.Halo-halo merger can be associated with galaxy-galaxy merger, so a proper defi-
nition to it is important. However there’re a lot of influencing factors preventing us from
geeting a reliable fitting form.The difficulties mainly comes from definitions: the definitions
of halo-halo merger, the definition of constructting a merger tree, the definition of the halo
mass and even the time step. We make some comparisons between different definitions and
obtain the halo merger rates corresponding to them. In addition, we find the environment
of haloes can also lead to different behaviors in merger rate. There fitting to the halo-halo
merger rate with simulations can be carried out two folded: fitting to different redshift or
fitting to the halo mergering histories. Usurally, the latter gives a universal fitting formula

to haloes with different mass.

Key words: dark matter halo; halo-halo merger rate; halo mass; analytic model; fitting

formula; merger tree
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