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Cosmology constraint using cluster mass function

Cosmological model
| by geometry D (z) & H(2)
Mass function N(M, z) -- AM/M ~ n*°
10,000 clusters, 0.6% in AM/M, 1% in w
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Cluster mass indicator
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with Y (:<T>-Mga8:fnerV)
N(M(Y,), z)

— 1 IIIIIII| | IIIIIII| | IIIIIII| I

| T M, = B(z)-2/5 Y,/

/
1015 %

\\

-~ - 8% scatter ﬁ -
= B . , ]
< - 15% bias /g/ﬁ .
3 - _g i
= a? _
< a
’—N\
\m’ 1014 - % ’ / simulations z=0: "
B /;/ solid: relaxed 7
B ,0// open: unrelaxed A
= Vvl i
e stars: data z=0 |
¢’ | I |
1013 1014 1015
Y = Mg 00l x (M keV)

Kravtsov +06



LoCuSS

A. Finoguenov

-1

ergs s

0.1-2.4 keV

-~

1 045

1 044

1 043

T
X [eardA]

SSEUI ABI-

J‘Zﬂ clu§ters

I‘I’L- clusters
=20 clustecd’

0 0.2 0.4 0.6 0.8



Msop E(z) (M)

o0

1u1+

sx10®

210

19'5

suio

1“14

su1nl®

ax 101

1u15

sx1gH

ax1gh

Mgns,EGDEEE} (Mg)

This waork
o™ ax1p'? sx10™ 10 2x10'% sx10'%
Y E(z) (Mg keV)
T UL | J
= ]
[ L4
: ‘:_
This work
L L L L " M | " " "
Sx10" 10 exig™ Sl

Meog™ E(2) (Mg)

Moo ECZ) (Mg)

mx1g't

a0

LA

1n1*

ax1g™ 10 198 2x10"®

]ﬂ1+

T
Dahle O&
Bardequ et al. 97

=

S

1ﬂlﬂ

2x10™

Bardeau et al. OF

]
H -
|
=
-
-
- |
-
- |
-
1 1 1
1™ 2x10'*
T
Dahle OB

0802.0770

1V

Zhang +08, arX



M" ( FEQQH':‘] E(z) {Mg:'

Mx{ rﬁnghh: JE(z) ( M(g.:'

1

il

5x101¥

1919 2x1gl¥

sxipld

2uigld

Ex]gl¥

2k gl¥

101®

sx10't

2xqglt

This work
1 1 1 M M M M M P | 1 1
10'* 2x10'* sx10'* 10'® Zx10"8 5x 10’
X
Yy lrspg  JE(z) (Mg keV)
T T T T T I
21 J
This wark
I- 1 L L " " " " " P | L L L
10'% 2=10'3 5%10'% 1™ 2x1o™ sx10'?

Hgna ( rﬁguﬁ'x} E(z) {M@:l

M (%mwix} E(z) {M@)

M ( rﬁgnﬁ'xj E(z) {Ma}

5x10'?

-“:IIH

mx gt

-”:I'H'

5wl g'?

2u10'?

]D1.

zuio™

-I,H'H'

Ze10'?

Zx10't

mxig™

L
Dahle 06
Bardeau et al. 07

A

" L L L " L L P | L
10 2x10'% sw10'? 1™ 2x10'®

Yylreng " JE(Z) (Mg keV)

me10'8

Dahle 06

Bardeau et al. &7

TN

M 1 1 1 M 1 1 PR | 1
10'3 2x10'2 s=10'3 o™ 2=10'*

Mgua{rﬁﬂﬂﬁij{I} (Mg}

sx10'*

0802.0770

1V

Zhang +08, arX



MSUDwI {MO}

=10

Cluster fraction

dev.

2=100%

100

2x10M

10

0.1 0.2 0.3 04

50

-5

| Dahle 06

I Bardeau et al. 07

&
A s
/T /
/ s
a
rd
P
b
d
7 1
/ T —
7 |
s
o
/A
. /
y S
-, /
| 1
J04 21004 S s 2=1008
X
MSUU (MO)
T
r Dahle 06

| Bardeau et al. 07

O

05 1 2

Mwl(rﬁoﬂ“lx} (M@)

Cluster fraction

dev.

T
| Dahle 06

[ Bardeau et al. 07

2x10'3

18

10

sx10™

2x10™

10"
T
S

s5x10™

1[‘:.15

Mx(rﬁg Yx,i{:] {M@)

2x10"8

[ Dahle 06
| Bardequ et al. 07

0.4

0.2

0.1

0
2

=5

0802.0770

1V

Zhang +08, arX



ox ¥

1gte

ng|currE{Z}_1 {ergfs]
5l gt

it

104

w1

148 o] gt

LbnlmrrE{z]_1 (erg/'s)
sxio*

2w gt

1ot

Yylrsgg "E(Z) (Mg keV)

Yl rsoo “IE(Z) (Mg keV)

=ﬁ{Z 1 =l |
L "'El“ = N
B Lozt | | .,7
_|_ _ E | |
— ]
§ &l /
; © —
—— Eal
s B
21
=]
This waork This work
P | L M L M P | 1 1 1 [ 1 1 1 1 1 L 1 PRI | " 1 1
o™ g G 10™ 10" 210 5x10'7 10 2«10 sx1p'* 1018 21108 5x10'8
Yo X
Yyllsgn ) (Mg keV)
2t
(2]
“u
| .
_“EJ# L
)
2 | S——
L b
I|__|J L]
[*] :
K]
_IJ:I %
21
o]
This wark This work
1 1 M 1 M M M PR | M 1 M M | 1 1 M 1 M 1 1 P | M 1 M
o™ b v bl sa10't 108 2x10'® 5x10'8 10t zw1o™ sw10™ 10'® Zu1n'® 5w 101

0802.0770

1V

Zhang +08, arX



e ———

| | __ g s
- Abell 3 . 05D - &
B K ::-'ﬁf'- ; 2 | Ia:.'I:
- = Qe
— = =1 et |

- O g, 2

| e, 0 | R -
i [ ':'._'-__:__:'_.' - .;-.-‘!::1 : ;ﬂf’_’-}_:ﬁ“ﬂ
_ t_ Y
- /0y Gy |
£ B — 3 —
- | Az [[2=0 &
N _ . | ey |. =2 4 Kravtsov+07
Byl ‘ _ RO, . .
A Y AN : ; dz [l POOle+07

R&

64 HIFLUGCS clusters: i
>100,000 cluster counts each =
>20 bins/cluster with AT/T~10% 0+

1018 -

M, (<Rgge)T, [MgkeV]

o1 SSBIA]

YI

7Y PEPTI S I DUUT PN PO PILE PRVE PR PR PPN MO PO AT L P
b b e i L b fase Ly

0 - ! o

104 UL U TE DU PUUN FUE I U DU A PUUR T RO S0 T I T T O
2 6 & 10 2 4 6 8 10
]

EXO0423.4-0840

Time scale:virial crossing, closest, accretion, relax




Conclusions

S NEW =



